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There was a long felt demand from various corners of readers and professionals to upda
book covering the new syllabus of “Veterinary Surgery and Radiology” as prescribed by Vete
Couneil of India. Authors feel happy to present his esteemed readers a thoroughly re
second edition of this imporiant book as per the guidelines of Veterinary Council of iIr

. Veterinary Surgery is a comprehensive subject involving both sciences and art. |
unique amalgamation of the knowledge of Anatomy, Physiology, Pathology, Anaeggheg;(
Radiology and many other specialisations. Besides, there are additionat problems of d
with various species of farm animals, pet animals and birds. As surgery is a clinical sci
apart from theoretical knowledge it should imbibe practical demonstrative approach so
make the reader a good teacher, surgeon and researcher. There' are a lot of books inv
Small Animal Surgery, Large Animal Surgery, Radiology, Anaesthesiology, Surgical Path
Oncology, Ophthalmology, Cardiology, Avian Surgery, Equine Surgery, Bovine Surgery
on. The students fee! at sea when consult these beoks to have basic information in ‘Vete
Surgery & Radiology’ in under-graduate level. Further, the non-availability of these public
and their high cost are the other constrains. Velerinary Surgery has made considerable ¢
in recent years and th-e student need to be abreast with the iatest infcrmation in the disé
Veterinary Council of India has introduced a uniform pattern of under-graduate course curri
in Veterinary and Animal Husbandry throughout the India. Kes in .
attempted to provide a comprehensive book that covers ail th
and Radiology following the Veterinary Councit of india (YT svilabus presently in
throughout the India. Though it is very difficult to include aii tha m :1-;;;:,5 of t]-:,';s d;c.
intg a single book, we tried to provide the information o the student i 2 semi oﬁtline :(
point wise especially for under-graduate students o: 3.V.50. & A.H. Baesides Po:r_gr;
students, teachers and the field practitioners will ba ablz to deriva much benedit ?ron"!‘this
We have tried to describe the text including many key poiris "Iaszidering informatic
tables and buliet form and illustrating procedures and suigical iz uTiulas with many simr
drawings. Inclusion of several photographs in difterent chagiars obviously wil £
better understanding of the students. We have comrelated our own clinical experience
information availabie in literature and provided the useiul informatien in this 5:-00;: At:-“
of book, addition of a chapter entitied “Glessary of Surgery” will dafinitety neip Io-unci;ﬁ;
the terms and definitions related to Surgery.

¢ ail these points in vis
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. As ever t?e_fore. author is thankful to Raj Kumar of M/s Kalyani Publishers for his keen
interest for revision of the book. We are striving for continued improvement of the book and
welcome any comments or constructive criticism that will help to improve the future edition for

betterment of under-graduate students of B.V.Sc. & AH. in parficular and discipline as a
whole.

Authors wise to put their appreciation to respective family members for their endurance, -

constant support and encouragement during writing and acknowledge the facts with love and
gratitude.

201
4 SAMIT KUMAR NANDI

SAMAR HALDER
MOZAMMEL HOQUE

There are many people who have encouraged and supported us in the course of writing this
book and our heartfelt thanks go 1o all my friends and well wishers. We also acknowledge the
help rendered by Dr. A Patil, Assistant Professor, University of Agricuitural Sciences, Dharwad,
Karnataka by providing a good number of photographs included in this book. We thank to
Dr. P, Mukherjee and Dr. S. Roy, Assistant Professor, Teaching Velerinary Clinical Complex,
WBUAFS and Subject Matter Specialist, KVK, ICAR who lent their support and help
wholeheartedly whenever appreached apart from their contribution of two Chapters. We thank
to Dr Mohima Dev 1o collect materials and summarize a small portion of this book.

We are very gratefui to the following Authors/Publishers of different text book/articles and
very happy to acknowiedge their names for their kind permission to adapt or summarize their
text in this book like Kirk McKay, Compendium, Veterinary Learning Systems, Yardley,
Pennsylvania; Dr. Colin E'Harvey, School of Veterinary Medicine, University of Phitadelphia,
USA and Irma Revah, Editor-in-Chief, International Veterinary Information Service (IVIS) etc.

Finally, this book would not have been written without the love and encouragement of our
respective family members.
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DEFINITION OF SURGERY

Surgery is a branch of medicine in which manipulative and other modalities are used in
treating injuries, deformities and diseases.

Origin of word surgery
The word surgery originated from a Greek word CHEIR meaning HAND, and ERGON
meaning WORK, Jn German language i 1s called CHIRURGIA.

Other modalities are cryosurgery and hypothermia.

FUNCTIONS OF A SURGEON
A surgeon mainly deals with:
o repair of tissues. e.g.: Treating a lacerated wound.
e reconstruction of tissues. e.g.: Suturing divided tendons and nerves.
e control of infection. e.g.. Post pharyngeal abscess.
o prevent spread of malignancy. e.g.: Tumnours of hng.
« alter or comrect structural and functional disorders. e.g. : Correction of knuckling of
fetlocks (Structural disorder).
« removal of harmful or useless parts. e.g. : Gangrenous limb, ganarenous bowel.

REASONS FOR SURGERY
|. To save life of an animal.
2. To profong life of an animal

Tad

. To hasten recovery from an injury.
_ ¥or elimination of disease process. e.g. removal of a benign tumour.

[ T =

. For cosmetic reasons.

. For correction of deformities.

. For replacement of a part by an artificial one.

To make an animat socially acceptable. e.g.; Castration in a male cat.

\cpo-dox

. To aid in diagnosis. e.g.: Laparotomy.
10. For investigation in research work.

W
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OBJECTIVES OF SURGERY
1. Restoration of functions to as near normalcy as possible.
 To eliminate life threaten maladies (choke, intestinal obstruction etc.}.
. Removal of diseased part-gangrenous tail
. Removal of foreign bodies-rumenotomy
_ To hasten recovery process-wounds and fractures
. To make the animals to less dangerous-debudding
For economic reasons-castration ‘

G =1 O W B W

. For aesthetic purposes-removal of supernumerary t€al
9. To replace the organs
10. For confirming diagnosis.

SURGICAL TERMINOLOGY
Surgeon : A person performing surgery.

Aseptic surgery : Performing an operation in an area free from septic of pyogenic organisms.
This is done with sterilized hands, using sterilized instruments to avoid introduction of
germs from outside into the wound.

Closed surgery : Surgery in which skin is not incised e.g closed reduction of fracture or
dislocation. ’

Conservative surgery : Surgery in which the diseased or injured part is preserved and its
function restored e.g. Fracture repair of a limb without amputation. This avoids removal of
a part.

Cosmetic surgery: Surgery performed to improve an animal’s appearance and to satisfy the
sentiments of the owner e.g. Tail docking, ear cropping (Trimming}, and removal of dew
claws.

CLASSIFICATION

1. Nature of Surgery

General Surgery : Is carried out to restore the normal function of the body without
substituting or discarding any part of the body (Restorative surgery).

Extirpative Surgery : Involves removal of a part

Plastic Surgery : To restore the destructive part which includes reconsiructive surgery (2
siructure is reconstructed) and cosmetic surgery (which improves appearance). .

Renlacement Surgery : Replacement of a diseased part either by living matenial or non-
living material.

Exploratory Surgery : To arrive at a diagnosis or for the confirmation of a diagnosis.
Experimental surgery : Systematic investigation of a surgical problem.

Elective surgery: Surgery can be deferred without endangering the life of patient.

Emergency surgery : Surgery is to be performed immediately to save the life of patient
or to avoid further complications of the discase PrOCess. ‘

Introduction

Minor surgery : Surgery which is simple to perform and having no :l"lsk t(? the life of
patient. This includes procedures ranging from removing skin masses and suturing minor wounds
w0 certain dental procedures.

Major surgery : Surgery which is relatively hard to

patient.

perform and having risk to the life of

)I. Regions/Systems involved
Specialization on particular sysiem
« Thoracic Surgery
o Cardiovascular Surgery
« Orthopaedic Surgery
o Ophthalmic Surgery
¢ Neuorosurgery
o Urogemtal Surgery

il Instruments/appliances used N .
Micro surgery : Magnification facilities are used for speciatized surgical procedures.

Cryosurgery : Involves controtled use of substances like liquid nitrogen that produces
freezing temperatures 0 destroy abnormal tissues.

Electro surgery * Flectricity is converted into heat 10 incise tissue.

Laser surgery : Laser beams arc used to cut or destroy diseased tissue.

Ultrasonic surgery : High frequency waves are used 1o destroy particular tissue of 3
substance (fithotripsy).
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It is very difficult to squeeze the history of vetermary surgery in a few pages. However, a
velerinary surgeon shoukd know the series of events that huppened in the past and brought the
profession in the present scenario. Initially. medical and velerinary sciences were interlinked.
Theretore. 1o mark the historical perspectives of veterinary surgery. a brief appraisal of the histon

of veterinary and medical sciences is 1o be anticipated.

BRIEF SUMMARY OF DEVELOPMENT OF VETERINARY SURGERY

460-370 BC

Hippocrates (Greece) taught surgery.

284 BC

Treatise on dog written in Greece.

13th Century

Jordanus Ruffus-Chief veterinarian of Frederick H (Sicily)—
regenerated veterinary art.

t4th and I51h Century

Little progress.

16th Century

Veterinary schools established in Spain—Taught castration. spaying
and wound repair in dogs—granted license to students for veterinary
practice—but the schools didn't last long.

1566 Blundvitle—first 10 print English work on veterinary medicine with
-.~ | a scientific basis.

1598 Carlo Ruini—Published ‘Anatomy of Horse'.

1673

Michael Harward—described handling of traumatic wourd and
abdominai hernia in caule.

18th Century

Surgery considered trade—‘barber surgeons’ existed.

1762

| Claude Bourgelat—established veterinary school at Lyons (France }—

taught anatomy and diseases of domestic animals, especially horses.

19th Century

| Ether discovered C.P. Long in 1942,

- SHrgery.

Development of Germ theory of disease transmission (Louis Pasteur}—1849 publication ‘Cn
the mode of Communication of Cholera’ by John Snow: Aseptic techniques introduced in

A
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1924 ' Society for Prevention of Cruelty to Animals (SPCA) established.

-1846 W.T.G. Morton—Public demonstration of ether anaesthesia.

1853 C.P. Jackson (U.S.A.)—Applied ether anaesthesia in veterinary prac-
tice.

1854 Dadd—First in USA o begin scientific veterinary practice, used
ether regularly.

1862 Joseph Lister—Introduced theory and practice of asepsis.

1967 Pean—Popularised the use of forceps to control haemorrhage

1875 Ore-Reported IV anaesthesia using Chloral hydrate.

1878 Humbert—used chloral hydrate intravenously in horses.

1886 Von Bergmann—Introduced sterilization by boiling.

1887 Glass— Translated and revised Muhler's ‘Diseases of the Dog” only |
definitive reference for small animal practice at that time.

1894 W.S. Halstead—Propagated maintenance of dry operative field and
use of rubber gloves by surgeons—Also provided Tenets of Halstead
for surgery. :

1895 Roentgen—Discovered X rays.

1898 August Bier (Germany)-—Introduced true spinal anaesthesia in animals.

1900 Landsteiner—Discovery of basic btood groups.

1901 Cuile ard Sendrail (France)—Induced subarachnoid anaesthesia in
horses, cattle and dogs.

1897-1916 R. Eberlein (Germany)—Father of veterinary radiology—FElaborated

use of X rays i veterinary practice.

19205 and 1930s

Discovery of barbiturates—General anaesthesia accepted in small
animal surgery.

’i907 Lane introduced plates in orthopaedics.
1912 Sherman-used bone plantes in ovthopaedics.
1915 Hobday—Trumpeted the use of cecaine. chloral hudrate and
chiorofonm as safert snacsthetic for equines.,
1920 First advancement n vewrinary orthopaedics—Fluoroscopy of

skeleton imtroduced. Hizurds of Guoroscopy were later notified 1o
veterinarians.

Sodium Phenobarbital. newly introduced tong lusting anaesthetic
was. used o cary out reduction procedures under fluoroscopy for
as long as an hour. Soon hazards became chvious; wnprotected
hands of veterinarian under N-ray besn developed permanent
radiation skin injury. There was dehydration, imitation and severe
ulceration, and even squamous cell carcinoma in some instances.
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1920s

Retzgen, Benesch and Brooke—Applied technique of epidural
anaesthesia in large animals.

1929

Alexander Fleming—Discovered Penicillin—devetopment of other
antibiotics followed, allowing surgeons to undertake surgery with
greater success.

1931

Dibbell—Reported the use of small tongs applied to distal fragment
of dog’s fractured femur, with traction applied by means of cast.
Overriding fractures were often corrected, but osteomyeliis
developed often where tongs had been Inserted.

Schroeder—Adopied splints (Thomas splm[) to correct fractures of
humerus and femur in horses.

Schnelle—Reported the common occurrence of osteoarthritis in large
and giant breed dogs. Hip dysplasia problem was identified n
German Shepherds.

1937 Molizen Neilsen (Denmark)— Described ischemic necrosis of
femoral head in small and toy breed dogs.
1940 Farquharson and Formston—Applied technigue of paralumbar
anaesthesia in cattle (Paralumber anaesthesia was introduced in
medical sciences by Selheim in 1909).
1940 Principles of asepsis advocated in veterinary praclice-courtesy.
Archibald, Markowitz, Schroeder, Schnelle, Blakely, Leonard,
Farquharson etc.
1950 Charpantier {France)}—Discovered Phenothiazine derivatives general
anaesthesia accepted in large animals.
1954 Jennev—described the use of Kumschner nain in canine fractures,
1955 Succinylcholine was introduced to cquine anaesthesio as 4
’ depolarizing nevromuscuior Mocking 2gent
1957 Gorman—TFirst total hip replacemet fur dugs {Total hip replacement
-Fin humans first done by Charalor . laie 1950 wsiag DLEMA
{notvmethlmethacrylate)].
Late 1960s P Gufenesin was infresuced to eauine = st ceneth act
| musele relaxant. '

1960s and

early 1970

Dr, Halb and E. P S.u ‘c‘~Promu.w dee i haluiiie and vther
inhalaat anesthetics.

1970s

Introdnetion and extensive use of Xylazine. Ketamine an wd Xylazine
combination used for short procedures.

1962-1484

Onto Strader—Madified Steinmann pins to <uit veterisary nxeds
Anderson—Simplified the Strader splint.

Etmer and Olson—Iatroduced Gordon extender and handpin
extender 10 aid in fracture reduction and stabilization.

History and Development ot Veterinary Surgery

1965

Canine Surgery by Archibald published—Promoted application of
anatomy and physiology in surgery

1979 and since

Richards 1l Canine Total Hip Prosthesis is the most cosmnanly used
1otal hip prosthesis.

Recognition of hypotension and ventilation abnormalities as

1980s otensi ‘
anaesthetic complications m €quines.
Mid 1980s Arthroscopy common in equine practice.

Siemering—Described use of arthroscope in dogs.

Pearson—Use of arthroscopy in the treatmemt of osteochondritis

dissecans {OCD).
1990s Detomidine started replacing Xvlazine
- o Diazepam used as adjunct to Xvlazine-Ketamine anaesthesia.
Use of Dobutamine and Ephedrine 1 «labilize the anaesthetic period
Lidocaine and opioids increasinghy used s anaesthetic adjuncts.
6000 BC Vedas enumerated weatment of human and wnimal aibnents Salihoira-
trcated horses. -
Palakapva——lremed elephants N
_;06(—)_B(C#— Atharvaveda dealt with medicine
- ‘Caraka Samhita’ sritieir o8 treatise on medicine.
T ‘Sushruta Samhita is the earliest known work on surgery.
2298 BC Kautaiya (under Chundra Gupta Maya)-—wrole Arthashastra—tinst

y
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* Control of haemorthage with fine, non-irritating suture material in small quantities.

* Avoidance of dead spaces to avoid accumulation of blood and exudates which favour pus
formation.

¢ Use of minimum: sulure material
* Avoidance of suture tension.
¢ Give rest to the .operated part and to the patient (immobilization)

PREOPERATIVE CONSIDERATIONS

A surgeon must keep certain considerations in mind before undertaking surgery. Preopera-
tive considerations may relate to the owner, patient and surgeon.

}. THE OWNER

* Owner is the custodian and provider of the animals need and therefore he/she has a legal
right over his animal.

* A veterinarian is legally answerable to the owner.

¢+ The owner must be well informed about the diseases, proposed surgical treatment and
the possible outcome. '

s The owner must be convinced that every thing being done is in the interest of the patient.

* Owner—patient—surgeon relationship becomes very important in veterinary profession
to maintain a good rapport.

* The whole approach towards the owner should be based on the logic and sound reason-
ing

* In Eastern countries, the relationship may at times be more influenced by personnel and
religious sentiments of the owner, the myths of taboos of the region.

* In centain instances, the owner may strictly forbid the use of a knife or other cutting
instrument on the animal.

* A surgeon may be approached for surgery when it is not feasible e.g. multiple fracture
of pelvis.

* A surgeen must also consider (g) economic aspecis of the case (h) surgical risk involved
(¢ ethics and sentiments of the owner.

¢ Considering2ach aspect carefully, the surgeon should make a decision and communicate
the same to the owner in a confident and cenvincing tone. It is the ethical and legal duty
of the surgeon 10 inform the owner about surgical risk in advance.

* An estimate of the immediate and future costs of the surgery should also be informed
to the owner.

Surgical risk

¢

The term risk is used to describe the animal’s potentiality for surviving anaesthesia and
surgery. To reduce the risk to minimum is of surgeons concern and alert to problems that may
arise during anaesthesia and surgery. .

Classification of physical status

It reflects an attempt to define the condition of the animal and thereby surgeon becomes
alert to problems which may occur during anaesthesia and surgery. Physical status may be of :

Ristory and Development of Veterinary Surgery 1"

» extremely poor

i e emergency good

® cmergency poor

+ moribund condition

Factors influencing surgical risk
These include :
Haemorrhage and shock.
. Fluid and electrolyte imbalances
. Acidosis and alkalosis
. Anzemiz and hypovolaemia
. Malnutrition and hypoproteinemia.
. Pulmonary and cardiovascular complications.

. Hepatic insufficiency.

. Renal and adrenal diseases.

. Obesity of the patient.

. Extreme of age- complication in both very old and very young animals.

Mo =1 N a0
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How surgical risk is determined ?
I. Detailed history of animals.
. Physical status and condition of animal
. Individuality
. Clinical examinzation of the patient including general, systemic and special examinations.
. Essential laboratory examination including routing examination of stool. urine and
bleod (clotting time, bleeding time, total count, differential lecucocytic coumnt,
haemoglobin %, packed cell velume)
6. On the basis of magnitude of operation, nature of ailment with foresaid findings, the
risk of patient s evaluated.
Adjuncts and safeguards which combine to make the operation safer for the patient,

These are : .

[ R N L A e )

* Evaluation of operative risk.
» Recognition and correction of preoperative deficits.

j « Prevention of intra-operative and postoperative complications before they develop.
+ Resuscitation and after-care of surgical patients.

iIl. THE PATIENT : IDENTIFICATION, HISTORY, PREPARATION

(A} ldentification

: » Identification is important due to veterolegal cases.

; s Extension of preoperative medication when owner is not available.
: k- I
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o To prepare operative site.
« To avoid chances of wrong anmimal being operated
o To avoid mixing of radiographs.

(B} History

« Information provided by the owner may prove highly peneficial since an animal cannot
describe the ailment.

» A surgeon should have experience and analytical power to extract vaiuable information
as an owner may provide misleading history.

A simplc language without technical terms should be used while extracting information.

« Anapproach of through questioning with tact and generation without irritating the owner
may provide better results.

o Clinical siens recorded by ownef, probable duration of the disease, status of pregnancy,
date of last parturition and status of milk yietd should be recorded.

» Information should also be wained regarding Ihe treatment previously received by the
animal and recent treatment (especially anti-inflammatory,’ antimicrobial and potentially
nephrotoxic of hepatotoxic therapy?.

s The conflicting points of history should be sorted out logically to gather reiable nfor-
mation.

e Even though, history provided by the owner may be useful, it is not a substitute for
careful clinical examinaton. : ‘

o 1 history and clinical examination are al variance, i is better to depend upon Hi2 exaMmi-
pation.

(C) Preparation of patient

o Aake the patient an indoor one 1o accustom with the environment of ward.

« In ruminants. rest for couple of hours reduces (he stress (trave! of animal long distancs
on feet)

¢ Emergency cuse should be  atempted immediately

ONasS.

« Ceneral physical examinations should be carried to assess pro

3 . . N
b tndicate poor progiosis i Qe

Gevere deh@liution
¢ Debililution with prominent fhe | oor major surgety is inthicnred
o Rough and hund vol
+ SUNRCN eyes
o Prolonged lateral recumbency
e Colour of the mugous membrane
o Capillary retilling time
o Rectal temperature, pulse and respirations should be recorded.
» Palpation. Percussion and Auscultation help to ariive at a diagnusis
« In a febrile state, surgery should be postponed
» Paracentesis of swelling and cavities for differential diagnosis
Labaratory grocedures — Pathological tests and their correction for treatment

History and Development of Veterinary Surgery 13

Radiography and ultrasonography
o Fluid therapy particularly in case of dehydrated and worm infeted animals.
o With holding of feed and water

Large Animals 24-48 Hrs; 12-24 hrs
Small animals : 6-12 Hrs; 4-6 hrs.

o Administration of laxative, purgative or enema for 2-3 days before operation to gvacuate
the bowels and fit for general anesthesia (not recommended in Ruminants).
Preparation of operation site
Day before operation

» Clipping of long hairs by scissors or by shaving the site of operation. Before shaving
some soapy solution should be used.

o Washing the arca by non-irritant antiseptic lotion like Savion liquid

e Washing by plain water and rubbing gently by cotton or swab gaoge

« Again washing by furning water

s Evaporative type of antiseptic wash or lotion should be apptied locally.

« Covering the site by sterile gauge and bandage for the next day of operation

Day of Operation

» Again wash with antiseptic lotion and shaving

« Application of alcohol

« At the time of operation, the animal should be brought to the aperation table

PREPARATION OF THE SURGEON

» Surgeon dresses should be changed in preparation room.

« Infection from the nose and mouih should be prevented by using caps and musk.

e Shoes of surgical team should be changed.

+ Hands upto elbow chould be scrubbed for at least 5 minutes with soap and running waier.
Ngils should ke cut and scrubbed with nail brush or gauge. Hands should be immersed
i eetrimide solution or rinse with surgical spirit {70% alcohol}.

e While puiting on gloves, the outer surface of the gloves choutd not ouch with the hands

(A} Surgicai Judgment

©arghoal jndgent is something that can be developed only over d penicd of tine. the length
of time depending on the surgeon’s exposure (0 many and varied cases. A Surgeoa W ho conginu:
ously makes the saue Sriovs Can never develop sound judgment. When examination and diagno-
sis favour or indicate for surgical treatment, then decision must be made about:

Surg

s Teasibility of performing surgery in consideration to the animal’s condition.
» When 1o under take surgery.

Feasibility of performing surgery entirely depends of the evaluation of the patient but the
proper timing of operation is more of a problem in clinical judgment than the decision as 10
performance. The decision must be based on the circumstances and the optimum condition of
the patient for surgery. Such type of decision as 10 wheather and when Lo underiake surgery is
applicable both for emergency and elective surgery.

=
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In elective surgery, certain preoperative schedule should be carefully followed and evatuated.

¢ Careful recorded history

e Detailed physical examination

o Essential laboratory tests (The absolute minimum database for young. healthy animals
includes the packed cell volume (PCV) and totat plasma proiein level.

» Radiographic study where necessary

» Other diagnostic test like ECG, ulirasonography, computed tomography, Doppler study,
magnelic resonance imaging etc., wherever required

Emergency surgical operations are those where there is serious injury or massive internal
haemorrhage which may endanger the life of the patient. In such cases, the preoperative prepa-
ration must be limited to be rare essential. It is never justified to omit the details of a careful
recorded history, careful physical examination and treatment of preoperative preparation of
emergency cases, Resuscitation, emptying of stomach and empting of bladder by catheterization
should be considered as general rule, if necessary.

" . Decision on diagnosis Date-and timing
Diagnosis | "> | ang definitive treatment. C—> 1 of operation

)

Emergency of
Elective surgery

Organizalion <:: All-round planning

J

Impementation| [ > Follow up

i

{B) Location

It is always preferable 1o perform surgery in an operation theater if feasibility exists where
routine professional and manual help in and equally available.
{C) Planning '

« A surgeon must know the structure to be incised and handled in any surgical procedure

and so be thoroughty familiar with surgical anatomy.
+ If doubt exists, available literature should be consulted.
e Anatomical structure should be reviewed on a cadaver (major surgeryj.

» The surgeon should also ensure that the equipments, instruments, drugs and other items
required during an operation have been arranged property.

o A better approach is to mentally visualize the operation 1o be done and make a check
list of all items required.

» Necessary assistance required for restraint of the animal should be arranged.

s Getling a risk note signed from the owner even for a simple operation is essential.

e A proper planning avoids wastage of time and energy immediately, before and during
surgery. '

Tl e
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(D) Maintenance of Records

*

A surgeon must keep records of each and every aspects of a case.

The case sheets should be such that can be preserved for future reference and use.
Description of the patient, identification marks, owners name and address, history of the
case, clinical findings, type of surgical and postoperative treatment and the outcome
should be recorded.

Records can be analyzed to work out incidence of various diseases in an area and also
10 judge the efficacy of the treatment measures adopted.

Records will help to identity the technical areas of difficulty

(E) Client communication

Full client communication is vital. It is crucial that the prognosis given be realistic and not
optimustic. An accurate prognosis can only be given to the owner after thorough evaluation of the
animal injuries.

Excellent prognosis—when there is in minimal potential for complications and the animal
is expected to return near normalcy after treatment of injuries.

Good—when there is likely for some complications but still with these complications the
animal is Jikely to have good function and a good quality of life.

Fuir—if the possibility of complications is high. recovery is likely to be prolonged and
there is a chance of considerable long-term disability due to injuries and illness.
Poor or Guarded—if the complication rate 1§ high, recovery very proloaged and the
chance of death or very severe disability accompanies the treatment.

POST-OPERATIVE CARE AND MANAGEMENT

1.

Shifting of patient in the ward

Immediately after major operation. the patient should be gently removed from operation
table.

Unconscious patient should be placed in the bed of surgical ward with slightly lowered
down the head except in brain surgery operation cases. it prevents cerchral ischemia,
vomition and helps to remove tracheobronchial secretion.

. Post-operative medication

According to severity of pain, analgesic drugs should be given to alleviate pain which
may ofiginate from the operation site.

Restlessness can be controlled by application of sedative o tranguilizer.

Rourine broad or narrow spectrum zntibiotic should be given.

Antiemetics may be given to prevent vomition.

Supportive therapy with fluid and vitamins should be resorted 100.

. Pest-operative diet

Oral\'émake of food and fiuid is restricted for 12-24 hours after major operation.
Liguid diet should be given at second day.

Semisolid food should be given from fourth day.

Solid food should be given afier 8" day of operation.
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Food must be free from fat and some vitamins, enzymes should be added.

4. Post-operative exercise. Exercise means walking which should be accomplished for
2.3 hours per day. The time and distance of walking depend upon the severity of operation.

S.' Post-operative dressing. Dressing should be done on every 3rd, Sth and 7th post-
operative days to visualize the condition of operative site. The area should be washed with
antiseptic lotion and rebandaged for proper healing.

6. Rele_ase from the ward. Skin sutures should be removed between 8-10th post-operative
days according 1o the condition, Operative site should be treated with topical antibiotics and
covered by light bandages.

7. Followed by check up. The surgeon advised the attendants that lhé patients must be
checked for a certain days.

HISTORICAL BACKGROUND

Ligatures came into use before sutures. Celsus recommended ligature in the protocol of
control of haemorrhage. Gaten in Second Century recommended silk for sutures. Dr. Philip
Physick. in 1806, made absorbable suture from kid and buck skin. Lister advocated the chromic
acid impregnation of catgut so as 10 delay its absorption. Twine, fax, strips of cloth were used
for ligation around 1890. In 1911, Cushing used silver clips in surgery. Stainless steel suture
were manufactured in 1934, Synthetic sutures were introduced in 1540’s.

Definition
The term suture may tefer 1o either :
Material used to close the wound e.g. gut, silk, PDS, PGA etc.
Method of use e.g. interrupted or maitress suture

REASONS FOR SUTURING
o To approximate wound cdges.
o To prevent gaping of wound edges.
s To give support to wound edges for healing
+ To prevent infection.

PROPERTIES OF IDEAL SUTURE MATERIALS

Suture materials should be :

s Easy to handle

« High in tensile strength - Ability to withstand breakage on stretching it. An ideal sutur
material should be adequate tensile strength ull healing is achieved

e Functional Strength (Tensile strength in vive) : The strength that it maintains in tissue
when used as suture.

s Non-capillary : Capillary action of a suture material is the capacity to absorb fluids an
spread it along its length like the wick of lamp. This property enables the suture materiz
to absorb serum, exudates, pus etc.; hence a sutire material should be non-capillary.

o Nonreactive in tissues : Should not produce chemical or biological reaction in tissue

e
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* Absorbed/dissolved after having served its purpose
s Easy to sterilize

¢ High in knot security

+ Economical

* Non ailergic and non carcinogenic

¢ Readily available

¢ Monofilament : Bester than multifilament

* Absorbability : Absorbable suture material is suitable for buried suture

“There is no ideal suture material, it does not exist”

Hence surgeon must choose a suture based on the characteristics of the suture and the
wound e.g. where biological process reduce the strength, we may need a thicker suture material,
or where we need less reaction, we may prefer PGA.

GENERAL OBSERVATIONS
¢ The most important consideration in suturing is not the strength-of the suture material,
but the holding power of the tissues to be sutured.

* The ability of the tissue to hold sutures depend upon the strength (collagen, elastic, or
reticular fibril content) of the tissue, direction of suture pull and orientation of fibers, e.g.
muscle have little holding power across its fibers and less in direction of its fibers.

» Of the soft tissues, skin and fascia have the greatest suture holding power and fat the
least.

¢ Knotting decieases the strength of a suture strand 40% to 50%. Functional strength is
equal w0 dry strength minus the loss resulting from knotting and wetting.

* A tied suture is about 1/3™ stronger than the straight, unknotted strand.

* Functional strength of a sulure line increases in direct proportion to the mumber of
sutures, but only 1o a certain point. i.e. when placed approximately 0.5 cm apart.

» Co-efficient of friction closely correlates with knot security. It is highest with monofilament
steel and reduces in order in gut, dacron. cotton, nylon and teflon coated materials,

* In buried sutures, the suture end should be cut close to the knot, as long ends are
irritating,cause additional separation of tissues and act as foreign material.

¢ Knots of skin sutures should be placed on one side of the incision to avoid irritation and
separatton of wound edges.

* Ends of skin suture are left 1/3 cm long to facilitate removal.

¢ Muluifilament and plain gut sutures are unswitable for use in contaminated wounds.

+ Monefilament suture material is superior to multifilament sutures.

e Steel has great strength and can remain in body indefinitely without causing tissue
reaction and good for use in infected wounds.

* Interrupted sutures are superior to continuous suture pattern.

¢ Weakest point in a suture is at the knot

Chemical byproducts of some materials, e.g. nylon, may inbibit bacierial colonization
and infection.

=&

\ e o,

Suture Materials and Techniques : 19

+ The diameter of suture strands has been described by USP method (15-0:thru 7}, metric
method (#2 suture is .2 mm) and Brown and sharp method (for wire gauge). Metric
method is more rational.

o Medizm chromic gut, also called Type C with tensile strength half life of 20 days is the
most widely used of all suture materials:

e Suture strength is critical in the early healing period of all surgical wounds.

& Suture is a non-inert foreign body capable of inducing inflammatory response associated
with edema and weakening of surgical closure. Hence suture materials that cause least
tissue reaction {polypropylene and stainless steely are desirable.

CLASSIFICATION )
It can be classified as absorbable and non absorbable.
Absorbable Non Absorbable
Catgut Silk
Collagen Silkworm gut
Kangaroo tendon Cotton
Fascialata Linen -

. Cargile membrane Nylon

Poly glycolic acid (PGA) Stainless steel

Polyglactin 910 (Vicryl) Umbilical tape

Polydioxanone (PDS} Vitafil
Polyester
Polypropylene
Polyethylene
Horse hair
Aluminum wire

ABSORBABLE SUTURES N

Absorbable sutures get absorbed by the tissues after a visible period of time. This is
biodegraded and eliminated from the body within 60 days through phagocytosis and enzymatic
action by macrophages.

NATUHAL ORIGIN

Surgical Gut (catgut) - .

Catgut is commonly referred as “Kitgut™ meaning cord or string on a fiddle. Catgut is
comprised of formaldehyde treated fat free strips of collagen harvested from sul?mucosa o.f shee.p
or serosal layer of cattle small intestine. Chromic catgut is prepared following ch‘romlcl acid
treatment which helps to lengthen and standardize absorption time and to reduce the 1_ntensny of
soft tissue reaction to gut. It is a capillary multifilament suture composed of several plies .lhat are
slightly twisted, machine ground and polished to yield a relatively smooth surface :'md diameter
that resembles a monofilament. It is sterilized by ionizing radiation because autoclaving denatures
the prbteins with loss of strength. After in-vivo application, loss of tensile strength results from :

2
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{a) cleaving of molecular bonds by acid |8
hydrolytic and collagenolytic activity
and (») digestion and absorption by B
proteolytic enzyme in later
stages. Premature absorption is seen when
aut is exposed to acidic secretions of
stomach, infected environment, highly
vascularised tissues and protein depleted
patients. Increasing suture diameter has
very little influence on time of absorpticn.
Commercially it is available in pre-sterilized
aluminum foils containing 85% ethyl
alcohol. Surgical gut is classifted by the
degree of chromicization.

Chromic catgut

Four types of gut are available :

Type A—Plain-absorbed in 3-7 days

Type B—Mild chromic-absorbed within 1¢ days

Type C—Medium chromic-absorbed within 20 days

Type D—Extra chromic-absorbed within 40 days

Rflte of Toss of strength for B, C, and L» type of chromic catgut are 0, 20 and 40 days
respectively. Medium chromic. most common in use, loses 88% of its original strength after 7
days and about 67% after 28 days. Advantages of gut are its elasticity, knot securily, usage in

preseace of infection and absorbability. The main disadvantages are its inflammatory response,
variable rate of loss of tensile strength. its capilarity and occasional sensitivity reaction.

Cateur is available in different thickness as follows :

Size No. Diameter
70 0.04
6/0 0.08
560 0.14
SR 11 S 0.20
310 0.25
2/0 0.30 .
1o 0.40 } peritoneumn, bowel (SA), ligating vessels
: 048 }Muscles fascia (SA) ligating !
2 0.50 R i g large vessels
3 0.60
4 0.70
5 080 Rumen, abdomen
6 0.90
T 1.02

e
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Collagen
o Sutures are prepared from bovine flexor tendon as homogeneous extrusion of collagen
fibers.

o Fibers are treated with formaldehyde or chromium salts or both.

o At present, only five sizes {fine type) for ophthalmic use are being manufactured.
e Incites less tissue reaction than catgut

+ Absorption is similar

Miscellaneous
Kangaroo tendon, fascia lata, and dura are other absorbable sutures which are not commonly
used 1 practice.

Synthetic origin
Suture materials were designed to have a standardized absorption and predictable loss of
tensile strength.

Polyglycolic Acid (PGA)

+ PGA (Dexon) is a braided sumre made
from fine filamentous threads extracted '
from Hydroxyacetic acid.

o Itisstrong, pliable and causes litile tissue B
reaction.

« Has a consistent rate of hydrolysis and
hence predictable loss of tensile strength.

» Absorption is minimal unti} 14 days with
complete absorption at 100-120 days.

s Hydrolysis of PGA is guicker in alkaline §
environment, with complete absorption on )
6th day in urine and at 3 day in infected
urine

o Loss of tensile strength is 33% during first 7 days and 80% within 14 days.

¢ PGA tends to saw through tissues and is harder to handle than gut. -

Polyglycolic acid suture material

Polyglactin 910 (Vicryl)

+ A braided co-polymer of glycolic and lactic acid In a ratio of 92 1.

s Its phvsical properties are same as PGA except it is more hydrophobic and resistant to
hydrolysis.

» Coated suture has improved handling characteristics.

o Absorption occurs within 40-90 days.

» It is stronger than PGA at 35 days post implantation

e 50% loss of tensile strength seen at 14 days and 80% at 21 days.

o It has excellent size to strength ratio, is casy 1o handle, stable in contaminated wounds
and elicits minimal tissue reaction.

2
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* Its use in laparotomy of large animal and large breed of small animal is strongly advocated
though its cost is an inhibiting factor in veterinary practice.
Polydioxanone (PDS)
* A Polymer of paradioxanone, available is monofilament suture
¢ Has greater flexibility than PGA, Polyglactin 910, is extremely strong, incites minimal
tissue reaction and is absorbed in a predictable manner.
* PDS retains 74%, 58%, and 41% of its breaking strengih at

NON-ABSORBABLE SUTURES OF NATURAL ORIGIN

Non absorbable material resists biodegradation and retains its tensile for more than 60 days
and thereby necessitates its removal. When used in internal organs/structures, it gets encapsulated
by {ibrous tissue. Such material is required where long term immohilization of tissue is necessary,
When tissues apposed are subjected to movements and heel slowly e.g. tendon, ligaments, house
suture material may be proposed from natural fibers, metals, braiding and synthetic polymers.

Silk
+ Obtained as silk fibers from silk worm

cocoon. Fibers are cleaned of waxes and
gums, twisted or braided and dyed black.

/ It is coated with wax, silicone, olive ol to
reduce its capillary action.

2, 4, 6 weeks post implantation.

* Silk is used as a standard to compare the
handling of other suture materials.

» Silk, a foreign protein, is degraded over
time and Joosen half of its tensile strength
by 1 year.

* ltis easy 10 handle. with low knot security —

but high inflammatory response. - Monofilament silk

+ Can be sterilized by boiling or autociave.

® May not be used to close mucosal layer of hollow. viscera or contaminated wounds.

Non-absorbable synthetic sutures
Polyamide (nylon) :
¢ A synthetic amine-containing plastic 3
polymer. available as
multifilament suture.
¢ Monofilament is relatively siff and low
knot security.
¢ Tensile sirength half life is 6 months when
; it degenerates into amide by products
which are potent antibacterial.
iy Can be used in contaminated areas,
however not in serous or synovial cavity
because ends may cause frictional irritation.

mono  or [

Nylon thread

S L
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Polyolefins (polypropylene and polyethylene)

¢ Polypropylenes (prolene) suture is a mono- DR R

filament polymer of propylene, a derivative &

- . lde. % - . . o
of propane gas, sterilized with ethylene oxi - ,K;-:mm .
PR SEASAL S, STURED 3
)
- 'wu:n [
prontoien

e Tis material properties are very similar to
nylon.

L
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least thrombogenic.

Enapaber s

e Tis strength. inertness, retention of strength
after implantation, minimum tissue reactivity
and resistance to bacterial contamination are
its main advantages. The disadvantage is
slippery handling.

Prolene suture material

Polyesters
e Itis a braided multifilament suture. available as plain or coated with teflen, silicone or
polybutylate to decrease sutuse drag.
o It maintains its high tensile strengih with 1o loss post-implantation. Hence, is good ior
slow healing wounds.
« Tt has poor handling ability; Jow knot security, high tissne reactivity (equal 10 catgut) and
high coefficient of friction-limits irs use in surgery.

Caprolactum (vetafil or Supramid)

» A twisted multifilament polvamide suture with a smooth coating dispensed from- spoals
from containers filled with chemical sterilizing solution. Not very sterile when dispense
in this manner, hence not 1o be used for buried sutures. Ethylene oxide or heat sterilization
is necessarv prior to implantation in deep tissucs.

» It has goed tensile sirengih, poor kool security and variable tissue reactivity.

Metallic suture materials
Stainless steel sutures :

» Monofilament stainless steel. a 816 L (Low Carbon) iron alloy is inert. non corrosive.
extremely strong and will not support infection.

o Multifilament steel is easier 1o handle but is more easilv broken if kicked.

e Knots should be tied not twisted. and cut close 1o the knot to prevent lissue iritation
« Itis sold in R and S gauge 40 (smallest) to 10 (Largest) or in USP sizes 10-0 10 7.
+ Used to hold slow healing tissues.

Metal clips/Staples/Staplers : Currently used for providing hacmostasis, approx e wound
edges, anastomosis, ligation etc.
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Suture size and suture material selection

Skin Monofilament nylon or polypropylene 0 to 2/0 301
Subcutis Synthetic' absorbable (PGA, RDS, 010 3/0 20rl
Polyglactin 910)

Fascia PDS, Nylon, polypropylene 0w 30 0-2/0
‘Sk'c]etal_nﬂsﬁ_ Absorbable suture materials 0 to 3/0 3 to]
Tendon Synthetic non absorbable 0w 3/0‘ forD
| Ligawre Absorbable suture 2:0-410 0-2/0
Castro Intestinal | Catgat Nylon, PDS, Prolene _W*—W
Tract - ‘
Urinary Tract | Catgut | 2040 0-240
Uterus Catgut 3/0-4/0 0, No.1

Suture needles

e Most often suture is made available in sterile single pack with or without needle. The
neeQIcs when present are swedged on 10 the thread and are of either culting or non
cutting {taper) type. i

o Necdles are made out of stainless steel and have varying configuration with straight half
curved or varying parts of a circle (172 or 3/% of a circle ew). i

» Tuper point needles are around in shape with no edge and are used in parenchymateus
oraans. fat. muscles etc. : -

« Cutting poini needies have an edee to penetrate dense tissues. They are available in
conventional cutting (cutting edge On goncave side), reverse culting (cutting edge on
convex sidey and taper cuiting (cuting point and tound shafty -

Tissue adhesives

+ Most commoniy used are cyanoacrylates which take 2 to 60 seconds 1o set.
e Clinical uses include oral surgery. intestinal anastomosis. cornead wlceration, control of
haemurrhage Ttom cut surlaces and skin grafiing by using lso-butyle Hyoctyle, und
g g by g lso-butyle, 1 vie. wnd
flucro-anlogues.
o Probiom inchides tasue tovcity. graupioma ormsiion. s et wound Lo ans dela; 8

healing and povs wdhesions.
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 Surgical Knots

Contributed by Dr. Prasenjit Mukherjee & Subhasis Roy

are mainly divided into two categones: Tnterrupted sutures and Continuous

The suture paterns
don sutures, bone sutures and

cutures. Other types of suture pattern include relaxation sutures. €n

miscelianeous sutures.

1. Simple interrupted

Simple; interrupted; appositional. Suture pattern passes through a single point on either
side of the mcision. Each sutuse tied separately. For <kin—bite is placed 2-3 mm from skin edge:
suwres placed 5 mun apart. Surgeon works R to L (nght handed).

2. Horizontal Mattress

Mattress; interrupted: everting. Begins

with 2 simple interrupted suwre — needle is then
placed in the Ind side and passed back across incisiom. Sumre is tied on original side of

ncision.

3. Vertical Mattress

Mattress; interrupted: everting. Begins either with a superficial {

wilure actasg incision needle is then placed through the 2nd side &

or deep) simple mterrupted
passed back across the

incision decp (or superficial) to the 1% hite,

e St AAME Jirecticn —» then the

5. Gamhee Suture \J
serosa of one edge to the serosa of other edge. Sutures prick serosa. then
d come oui through mascutaris. Then it penetrates throuzh

.. Cruciate/X-rnattress Suiue
\lattress; nterrupied; everting. Fiist bite is 2 siams fprerupted saune — needie s then
arought w e ariginal side and passed through 4 szeond

ends are tied creating a cross-

1t starts from
mucous membrane close 1o edge an
corresponding mascularis of other edge and finally comes out thro

are tightened and knot is placed.

peh serosa, Then the two ends
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6. Connell

Continuous; inverting (mattress), Begin suture beyond incision (gets a good seal at the
beginning) — can start as single inverting vertical mattress or a “reverse box™ — sumire patierp
progresses down incision — bites are taken parallel to incision — passing into lumen & back out
again — slight overlapping of bites on either side of incision —> suture crossed the incision
perpendicularly as placing bites but once inverted, should not see suture passing across the
incision - suture line goes beyond incision before closure, making sure get good seal at the end
of incision- tied by creating a loop from last bite.

(Continuous everting mattress suture: Similar to Connell with the difference that the exposed
threads are parallel to the line of incision).
7. Cushing

Similar to Connell suture being the difference is that it does not penetrate the mucous coat
and enter the lumen unlike Cushing suture,

(Guard’s Suture/Modified Cushing Suture : Similar to Cushing’s bur js extended beyond
the two commissars of sutures imaging an extended line of incision).

8. Lembert
Continrous; inverting (mattress). Bites are taken perpendicular to incision; 1aking 2 bites
one each side of incision — suture can be tied or used in a continuous pattern —» bring the needle

back to the Ist side & place the 2nd bites in the saime direction as the Ist-the continuous pattern
is tied slightly beyond the incision, creating a loop from the last suture

9. Ford Interlocking

Simple; continuous; appositional, Suture begins with simple intermupted —> then is essentially
a simple continuous suture; however, suture engages a loop of one side of the incision. Suture
is ended by passing the needle in the reverse direction for the iast bite & tving the long end of
lhe suture 10 the loop created by this bite.

10. Simple continuous suture

Simple; continuous; appositional, Coniinuous version of simple interrupted

Suture passes through a single point — perpendicular across incision —» then brought back
to the first side and the bites start again. Suture end by tying the suture end {long end) to a loop
created with the Tast suture,

11. Parker-Kerr Suture

First passed around the forceps holding the stump forceps is withdrawn suture is tightened
and tied.

12. Schmieden’s Suture

Suture which comes out through the serous surface of one edge during the closure of

placement goes over to the mucous membrane of the other edge and comes rut through the
serous surface of that edge. :

13. Continuous Subcuticular/Sub Epidermal Suture

Bites are taken in the inner layer of the skin {Subcuticular space). If the sutures are not to
be removed, absorbable suture materials are used and the beginning and ending knots are buried,

Ly
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14, Shoe-makers stitch/ Cobbler’s stitch
(a) Using two needles threaded by a single thread at both the end.
(&) Using Shoe-makers needle or Cobbler’s needle.

The suture on either side seen from outside. in the completed stage. is parallel to the line
of incision
15. Far-Near and Near-Far suture

The sutures enter the tissues first far away from edge and emerge through near end on the
opposite side and again reverse back through near side and finally come out far away from the
wound edges and finally tied.

{Far-Far and Near-Near sutore : The name indicates the course of passage of the suture
thread the two edges of the wound successively).

16. Figure of eight | . »

Suture starts {rom one skin edge — muscular and parietal peritoneal edge~of' opposite side
— correspending peritoneo-mascular edge of opposite side penetrating from within outward —
crosses over diagonally 10 opposite skin edge and comes out — ends are knotted.

Pattern Uses Miscellaneous
INTERRUPTED SUTURE
Simple ¢ Skin * Maintains suture line even if one fails.
Interrupted s SC ussue * Grossly appears as a single line
o  Abdominal wall closure perpendicular across the incision.
» Organ closure (urinary [ Sutures should be placed 2-3 mm apart
bladder: intestine) from line of incision with 0.6 cm in-
between distance.
Horizontal Relief of moderate lension 1n |« Suture incorporates a portion oi li§5ue in
Matterss/ ‘L the skin. muscle, fascia, the horizontal plane either side of
Suture tendon, incision.

e Grossly, suture crosses the incision
externally; the suture appears as parallel

» Advantage of speed: less knots over

simpler interrupted.

Disadvantage of causing some eversion.

Incorporates a portion of tissue in the
vertical plane either side of the incision.
« Causes eversion of tissue but can achieve
apposition with superficial bite (and relief
of tension with deep bite) — works best
if place deep suture first.
Grossly appears as 2 lines perpendicular
10 incision; opposite each other in the

Moderate tension relief for
skin, fascia, muscle.

Vertical mattress

vertical plane.
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Cruciate/X-
matiress Suture

Relief of minimal tension in
skin, fascia, muscle

Provides some tension relief,
Advantage of fewer knots than simple
interrapted; but still advantage of security
of an interrupted suture line.

May cause slight eversion of tissue.
Minimize eversion by correct placement
of bite.

Interrupted
inverted matiress
Suture

Hollow organ

It should not pierce mucous coat, but
through muscular coat.

Exposed postion 1S scef dcross e line
of siwus and ceiceaked porhon et

sarallel w line if incisien.
perall e 1 -

Gambee Suture/
Crushing suture

Intestinal Anastomosis sulare
Continucus sutures

Shgh vuorsion of mueous edor oo v
Where lumen of bowel o be upired *

small, this technique is used

CONTINUOUS SUTURE

Cushing/Connell

Cushing suture does not penetrate lumen
Connell does penetrate Jumen

Guard’s Suture/
Modified
Cushing Suture

Indicated for closing viscera

Beiter efficiency in preventing the leakage
of contents.

Lembert

Indicated for closure of
viscera

*

Suture will be visible across the incision
after the tissue is inverted. crossing the
incision in a diagonal pattern
Interrupted “mattress” version of Lembert
known as Halstead

Ford
Interlocking/
continunus lock
stitch/Blanket )
stitch/Reverdin’s
continuous
suture

i
|

Skin closure (long, linear
incisions)

Simpe
Contisiiois

[ . . . ]
Cuosure of Skin, SC fosue,

L J

Blanket stitch appearance
Engagement of the loop provides
moderate tension relief. also makes
suture more difficuit to unravel than
sunple cutancous
appearancy
contnEOns

Ineaier ihan  siapic

abdominal wail, organ

&

‘easily removed, caught).

Suicie =il cross the invision divgorall
Skin (nut very ssthetic; dizadvantages—

Organ closure (Not the strongest for this
vascular comprormise). '

Parker-Kerr
Suture

Closure of Stump

Also be used as temporary suture without
knots in intestinal anastomosis.

-z e
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Schmieden’s Intestine + Always be covered with a continuous
Suture Lembert or Cushing Future.

e Suture parially enters the lumen.

¢ Placement is quick
Continuous Subcuticular » Opposing surfaces comes in good
Subcuticular/Sub apposition.
Epidermal s No need of suture removal.-
Suture + Suture is not exposed.
Shoe-makers e Causes eversion of the wound edges.
stitch/Cobbler’s |« Degree of eversion is adjusted by degree of tightening and by the
stitch distance from line of incision.

TENSION/RELAXATION SUTURES

stent suture

Quill Suture and Skin closure (to relieve

tension on wound edges)

¢ Vertical mattress suture
s A piece of quill or gauze is incorporated
on either side.

Far-Near and
Near-Far suture
Far-Far and
Near-Near suture

Skin closure

Suture goes very deep into the tissues
besides the skin.

BONE SUTURES

Circlage

Broken fragments of a bene
fracture with stainless

Disadvantage is possibilities of bone
necrosis

Hemi-Circlage Steel wire

—

« Ensues less pressure on periosteum.

o One or two holes are drilled into each
opposing fragment and suture is passed
through and tied.

TENBON SUTURE

“cross-wise” type.

| » Suture cutting through the tendon should be prevented.

 Two cut 2nds should appose each other without mich tension.

I s The cutting trevigh of suture through tendon i« prevented by “weaving’ the suture through
each piece for a variable distance of by passing il through Lite thickness in one or more

MISCELLANEOUS SUTURE

Figure of eight
in large animals

To close laparotomy wound I « Single figure of eight suture has outside

appeaance of simple interrupted suture.
« Double figure of eight suture has outside
appearance of horizontal mattress suture.

W
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Retension' Suture: | Réining gaiize, packing inside & wound
] One-edge is placed over the other and sutured

| Closing hernial ring One edge overlaps the other

SURGICAL KNOTS

An important part of good suturing technique is correct method in knot tying. A seesaw
motion, or the sawing of one strand down over another until the knot is formed, may materially
weaken sutures to the point that they may break when the second throw is made or, even worse,
in the postoperative period when the suture is further weakened by increased tension or motion.

General principles of knot tying
Certain general principles govern the tying of all knots and apply to all suture materials.

« The completed knot must be firm, and so tied that slipping is virtually impossible. The
simplest knot for the material is the most desirable.

Interrupted suture patterns. A: Simple interrupted. B: Horizontal mattress.
C: Cruciate. D: Vertical mattress. E: Halsted. F: Gambee

31

Continuous suture patierns A: Simple continuous. B: Running. C: Ford interfocking
{C2 and C3 flustrate how to end the suture line). D: Lembert. E: Connell. F: Cushing.

The knot must be as small as possible 1o preveni an excessive amount of tissue reaction
when absorbable sutures are used, or to minimize foreign body reaction to nonabsorbable
sutures. Ends should be cut as short as possible.

In tying any knot, friction between strands (“sawing”) must he avoided as this can
weaken the integrity of the suture.

Care should be taker to avoid damuge to the suture matertal when handling, Aveid the
crushing or crimping application of surgical instruments. such as needle holders and
forceps, to the strand except when grasping the iree end of the suture during an instrument
tie.

Excessive tension applied by the surgeon will cause breaking of the suture and may cut
tissue. Practice in avoiding excessive tension leads to successful use of finer gauge
malerials.

Sutures used for appreximation should not be tied too tightly, because this may contribute
to tissue strangulation.
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After the first loop is tied, it is necessary o maintain traction on one end of the strand
to avoid loosening of the throw if being tied under any tension.

Final tension on final throw should be as nearly horizontal as possible.

The surgeon should not hesitate (0 change stance or position in relation to the patient in
order 1o place a knol securely and flat.

Extra ties do not add 1o the strength of a properly tied knot. They only contribute 1o its
bulk. With some synihetic materials, knot security requires the standard surgical technique
of flat and square ties with additional throws if indicated by surgical circumstance and
the experience of the surgeon.

Different knots used in either restraint or surgical operations are:

» Overhand knot. This is a simple knot where

at first a loop is made, and theri one end of
the thread is brought under and through the
loop. Finally two ends are pulled to tighten.
Rut it has the disadvantage that it is likely to
jam tight when the rope has been pulled and
the knot may need to be cut off.

Square knot. This is an ideal knot and made Overhand

with the helps of two hands. At first an "X

is made with the rope or thread ends, keeping the right end on top. Then, an overhand
knot is tied, twisting the right end around the left end. With the “new” right and lefi, the
Jeft over the right is put and another overhand knot is tied and pulled tightly. The knot

should look very neat-like a square-essentially Jooking Jike a loop stuck in another loop.

Square Surgeon's knot

Surgeon’s knot. It is same as a square with some modifications and used mostly in
surgery. Here the end of one rope is crossed over and around the end of the other rope
and another turn of the end is taken around the standing part and again the end is crossed
on the right over and around the left and finally pulled to tighten.

Slip knot. A slip knot, also called 2 running knot, is a broad classification of knots that
basically refers 1o any knot that can “slip” along the rope, and/or can be untied by simply

ot
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pulling one of the ends. First a length of rope is hold out in front and twisted to form |

Granny knot

a loop. Reaching through the loop, grasping the hanging right end by the middle it is
pulled through the Joop, being careful not to let the end come
through.

Granny knot. The granny knot is a binding knot, used to secure
a rope or Ime around an object. I is considered infenor to the
square knot as it slips under strain, which it superficially resembles.
At first the end of the left rope is crossed over and around the end
of the right rope, similarly as square knot. Now the “new” left
rope is crossed over and then around new right rope and secured
tightly.

Bowline knot. At first a small loop is made, with plenty of length
remaining to the right of it then the end of the rope is brought up
through the loop. Now the end down underneath the main line is
brought, to the left of the initial loop and pulled the end to tighten.

Bowline knot

ST o] s LA N T —
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Asepsis-—Antisepsis and Steritization

A. THERMAL
Steam sterilization is the most commonly employed method of sterilization of instruments
and equipment.
Different fypes of autoclaves are :
« pressure steam sterilizer
s sieam pressure sterilizer
« vacuum steam sterilizer
o dressing sterilizer
« gravity displacement sterilizer
Points to be considered
o Instrument packs are positioned vertically {on edge) and longitudinally in autoclave.
« A 13 minues sterilizing cycle (exposure to saturated steam at 121°C) is a safe minimum
required

! COMMON TERMINOLOCTES

Asepsis : being free of discase-producing microorganisms. (A-ahsence Sepsis-infection)  « Large finen packs require 30 minutes at i21°C

o Once sterilized, sterile packs should be stored in closed cabinets. Al packs should be
£ dated.
+ Sharp instruments scissors, needles; surgical instruments can be sterilized by this methed.

Contaminated : dirty, unclean, soiled with germs.

Disinfection : the process of destroying most, but not all, pathogenic organisms.

Medical Asepsis : the practice used to remove or destroy pathogens and to prevent their spread 1 o
from one person or place to another person or place, clean technigue. i Dry heat sterilization
Microorganism : a living body so small that can only be seen with the aid of a microscope. + Dry heat destroys microorganisms primarily by oxidation process.
Sterilize : to kil all microorganisms including spores. H o Itis us'ed to sterilize those mater.ials for whic:‘h moi.st h.eal cannot be used either due‘ to
Antisepsis ¢ is the destruction of micro organisms but not bacterial spores on living tissue. ' deleterions e"ffects o the material or material being impermeable (0 sicam ¢2. oils,
o ) i powders, glass surgicals etc.
: Antibiotic : A substance derived from mould or bacteria that inhibit the growth of other micro- S 1 : ; ; ;
: organisms, e Slow process and long exposure time 4t a high temperature 15 required as spores are
) . . ) ¢ relatively resistance to dry heal.
: Astringent : Causes contraction of tissues and so arrests haemorrhage. + Methods
. l Stypti(; t Astringent, haemostatic agent used externaily to siop flow of blood. . » Direct exposure of instruments 1o flame—not reliable
f Haemostatic : Arresting flow of blood within a vessel. o Hot air oven-most common method
i Sterilization :' Complete ehr_mnanon of microbial viability including both the vegetanve forms ¢ An exposure to dry heat al a temperature of 160°C for 60 min. will achieve sterilization
’ qf b.as_:ter_;a-?nd spm:es ie. process b.y whsch an article can be rendered free from all forms ¢ equal to that of moist heat at 121°C for 30 min, at 15 lbs pressure.
i of living microbes including bacteria, fungi and their spores and viruses. ' . R ——
£ Temperature time combinations for dry heat sterilization
: STERILIZATION TECHNIQUES FOR SURGICAL MATERIALS AND INSTRUMENTS * 120°C for 8.0 hours
Two general categories of sterilization methods can be grouped under. * 140°C for 2.5 hours
; 1. Physical steritization * 160°C for 60 minutes
s Thennal 1 o 170°C for 40 minutes
* F’hr_at""" ' « Exposure time refates to the time after specific temperature has been achieved and don't
« Radiation include heat'ng lags.
2. Chemical sterilization » Clean gowns, paper wrapped material, swabs, Petridis—}20°C for 8 hours
o Germicidal solutions like Glutraldehyde, Beta propiolactone * Stainless steel lens and glass ware—160°C for 60 min.
¢ FEthylene oxide

=
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Horizontal autoclave
‘ Filtration is used in air conditioning system to remove particles as smalt as 0.3 um in
diameter and also used to filter-stenilize heat labile solutions.

) hoéladlauon : Ultraviolet light is used Tor swrfuce sterilization. lomizing radiaiions, Beta and
cathode rays are used to sterilize heat sensitive prepackaged surgical materials e.g. surgical mask-
.0 produce two fold effects. ST

2. CHEMICAL AGENT

An ideai chemicat agent should base tollowing properties :

» kill afl pathogenic microorganisn,

o work effectively in short period ot ihme

* exert residual action

¢ not corrode, dry or stain

* be stable, odorless, non toxic

= be effective in presence of organic niaier

. net be inactivated by other concurrently used chemicals
(&) Agents in solution form

Alcohol

« Ethyl alcohol (70%). Tsopropyi alcohol (90%) are commonly used
* Presence of water easily denatusces the protein. -

» 70% alcohol is more germicidal than zbsolute alcohol.

¢ Isopropyl alcohol is more bacterial thun ethyl alechol

* Sterilization can be done by immensitics continuously. e.g. Needles.

T
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Aldehyde
Formaldehyde
« Available as formalin 37% solution of formaldehyde and water.
e Used as gas for fumigation.
« Irritant to skin and mucous membranes.
¢ Oxidizing agent e.g. Halogens
— lnorganic lodine compounds
— Organic lodine compotnds
+ Surfactants-Soaps, detergents,
+ Phenelic derivatives-carbolic acid

(b) Chemical sterilization by gases

Ethylene oxide acts by inactivating the DNA rnolecules in the microbial cells thus preventing
ceil reproduction. Temperature-120° to 140°F

1. E.g. ethylene oxide, formaldehyde and beta propiolatone (generally used)
2. Sharp edged instruments—Scalpel blades, hypodermic needles.

Commonly used disinfectants iterinractice

Disinfectant properties  Antiseptic properties

Alcohol: isopropy} alcohol (50%-70%), [ " Good Very good.
ethyl alcohol (70%) :

Todine compounds : iodophors (7.5%) Good Good
scrub solution .

Chlorine compounds : hypochlorite Good Fair
Glutaraldehyde : 2% alkaline solution - Good None

Commonly used antiseptics in veterinary practice

Examples
10% PVI1 = Betadine
4% CHG = Betasept
70% IPA
2%CHG+70%]1PA = ChloraPrep.

‘ Anliseptic
lodinefiodophors (povidone iodine [PVID
Chlorhexidine (CHG)

Aleohol (3sopropyl alcohol [TPA])
Alcohol-based solutions
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DEFINITION

Inflammation s the complex biological response of vascular tissues 1o harmful stimuli
such. as p‘alhoge.m, d_amaged cells, or irritants. [t is a protective attempt by the organism to remove
the injurious stimuli as well as initiate the healing process for the tissue.
Importance of inflammation

The inflammatory response to tissue damage is of great value by :

» Isolating the damaged area.

» Mobilizing effector cells and molecules to the site, and—in the late stages—inflammation

protects the body. )

e promoting healing,

The bad side of Inflammation

Often the inflammatory response is out of proportion (o the threat it is dealing with. The
result can be more damage to the body than the agent itself would have produced.

Allergies and Autoimmune diseases
e All the many types of allergies and
+ many of the awtoimmune discases

are .exam.plcs of inflammation in response to what should have been a harmless, or at least
noninfectious, agent. Example: Rheumatism, Aliergy, Multiple Sclerosis {MS), Systemic Lupus
Ery}herr_natosus (SLE). In many of these cases, the problem is made worse by the formation of
antibodies against self antigens or persistent antigens from smoldering infections. The antibodies

complex with the antigens accelerates the complement system with all its mediators of inflammation. -

The end result is immune complex disorders. :

T -
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Inflammation, Auscess, Tumours, Cysts, Hernla, Ele. and Their Treatment a9

ETIOLOGY
Inflammation may be caused by any of the following:
¢ Mechanical injury due to trauma. é.g. blow, sprain, kick.
o Thermal or physical damage due to exposure in excessive cold or heat.
¢ Chemical injury with corosive acids and alkalis.

« Pathogenic organisms like bacteria, virus and fungi.

Inflammation due 1o IMicTo-OTganisIms is more serious due to focal and systemic effects o

toxin liberated by them.

Cardinal signs
Acute inflammation is characterized by the following quintet :
« Redness {rubor) '
e Heat (calor)
Swelling (tumor)
» Pain (dolor)
o Dysfunction of the tissue involved (functio laesa).
ily and indirectly attributable to the influx of blood and bloed produ

These signs are direc
into the affected area,

Chronic inflammation is not characterized by the cardinal signs listed above. Inste:
chronically inflamed tissue is characterized by the infiltration of monomuclear immune ce
fmonocytes, macrophages, lymphocytes, and plasma cells), tissue destruction, and attempts
healing, which include angiogenesis and fibrosis.

PATHO-PHYSIOLOGY OF INFLAMMATION

Inflammation has two main phases i.e. cellular and exndative.
involves the movement of white blood cells from bloed vess
lood cells, or leukocytes, play an important role
aries into tissue, and act as phagocytes, picking
d by walling off an infection and preventing

The cellular component
inte the inflamed tissue. The white b
inflammation; they extravasate from the capill
bacteria, cellular debns and they may also al

spread. ‘
The exudative component involves the movement of fluid, usually containing many impor
proteins such as fibrin and immunoglobulins (antibedies?. Blood vessels are dilated upstrear

d heat) and constricted downstream while capillary permeab

an infection (causing redness an
lo the affected tissue is increased, resulting in a net loss of bleod plasma into the tissue, gi
compresses nerve endings, and

fise 10 edema or swelling. The swelling distends the lissues,

leads 1o pain.
ersists, released cytekines IL-1 and TNF will act

If inflammation of the affected site p
endothelial cells to upregulate receptors VCAM-1, ICAM-1, E-selectin, and L-selectin for val
sation of neurrophils, monocytes, acti

immune cells. Receptor upregulation increases extrav
T-helper and T-cytotoxic, and memory T and B cells to the infected site.

Neutrophils are characteristic of inflammation in the carly stages. They are the first

to appear in an infected area, and any section of recently inflamed (within a couple of da
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50} tissue. They perform many important functions, including phagocytosis and the release of
extracellular chemical messengers. Neutrophils only live for a couple of days in these interstitial
areas, so if the inflammation persists for a longer duration, then they are gradually replaced by
longer lived monocytes.

Various leukocytes are involved in the initiation and maintenance of inflammation. Acute
inflammation is mediated by granulocytes or polymorphonuclear leukocytes, while chron
inflammalicn is mediated by mononuclear cells such as monocytes and macrophages. These cells
can be further stimulated to maintain inflammation through the action of an adaptive cascade
involving Tymphocytes: T cells, B cells, and antibodies. These inflammatory cells are: Mast cel]sg
which release histamine and prostaglandin in response to activation of stretch receptors. This isl

especially important in cases of trauma. Macrophages which release TNF-y, IL-1 in response 10
activation of toll-like receptors. :

TERMINATION OF INFLAMMATION

The outcotne in a particular circurnstance will be determined by the tissue in which the
injury has occurred and the injurious agent that is cavsing it.

There are five possible results to inflammation:
+ Delitescence : Inflarnmation subsides suddenly when the reaction is slight

¢ Resolution : the complete reconstitution of damaged tissue and the affected part assiumes
normal function.

» Connective tissue scarring : Often healing can not occur completely and a scar wil
form; for example after laceration to the skiﬁ, a connective tissue scar results which does
not contain any specialized structures such as hair or sweat glands. :

¢ Abscess formation is found primarily in infections by pyogenic organisms.

¢ Chronic inflammation : If the injurious agent continues, chronic inflammation wilf
ensue. This process is marked by inflammation lasting many days, months or even years:
may lead to the formation of a chronic wound. H

CLASSIFICATION OF INFLAMMATION
Inflammation can be broadly classified as acute or chronic. :

* Acutecinflammation is a short term process which results in the classic signs of
inflammation due to the infiltration of the tissues by plasma and leukocytes. It occurs a8
long as the injurious stimuli is present and ceases once the stimuli has been removed!
broken down. or walled off by scarring (fibrosis). .

+ Chronic inflammation is a pathological condition characterized by concurrent active
inflammation, tissue destruction, and aitempts at repair.

The two types of inflammation demonstrate the double-edged nature inherent to the process
Removal of harmful stimuli often involves the production of compounds toxic to the body, an
the resultant scarring permanently impairs the original function of the tissue. If left unchecked]
a chronic state of inflammation leads to the pathological cycle of destruction and healing by thg
tissue.

Treatment of Inflammation
i Acqte
2. Sub*atute and chronic.

Inflammation, Abscess, Tumours, Cysts, Hernia, Etc. and Their Treatment &i

1. Acute Inflammation is treated on the following lines :

e Remove the cause of inflammation, if possible.

¢ Cold and asiringent application at 15°C (60°F) which reduces inflammatory exudation.
Cold constricts blood vessels and reduces the blood flow to the area. e.g.: cold compresses.

cold water irigation, cold bath or ice,

Warm applications at 40° 10 45°C {104° to 112°F) are mainly used in severe inflammatio

in which the tissues are likely to undergo gangrenous changes. Warmth promot2

circulation: restore blood supply to tissues, prevents gangrene and ultimately resulting '

relief of tension and pain. e.g.; warm water COmpresses, fomentation, warm water ’

heated sand or bran or salt.

« Anodyne applications containing cocainized vaseline are very useful for superficial .
painful lesions. |

o Scarification with strict aseptic precautions is done for severe inflammalory congestio
1o relieve tension and pain. .

« Septic inflammatory lesions of foot need antiseptic foot bath. It is gives Yor 30 min:t
al a time, and about 2 to 3 times in a day.

» Massage for 5 to 10 minutes at a time allows absorption of exudates due to fli
dispersion and reduces pain. .

s Compression of inflamed parts with bandage foliowing cotton pa({ding produces siiy
pressure and helps in absorption of exudates by supporling the circulation.

2 Treatment of sub-acute and chronic inflammation
« Application of moist heat.
+ Massage and compression. as described earlier.

o Counter Irritation : A counter irritant will convert chronic inflammation into acute o
which in wrn may result in resolution of inflammation. Counter irritation is produced by
(@) Rubefacients : indicated in slight sub-acwte inflammation. c.u. Linimer

terebenthinae, liniment saponis and liniment ammoniated camphorac.

(b) Blisters: used in chronic inflammation. e.g.. Vaseline or bland oil.
(c) Application of Puswlents, firing, cauterization or actual ciautery.

3. Nonsteroidal anti-inlammatory Drugs (NSAIDs) help in reducing the fever and pu

of inflammation.

4. Recombinant DNA and monoclonal amiibody iechnology have produced seme e
therapies that are being enlisted in the battle against damaging inflammation. e.2.. recombing
protein C and infliximab (Remicade®).
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y aniz;\nt;?u'esses are c1rcumsqiped collt_actions of purulent material {pus) found in several species
s in & variety of locations. This purulent inflammation is usually caused by one of four

pyogenic (pus producing) bacteria: Corynebacreri
_ " ) s
e ocon. ¥ clerium, Pseudomonas, Streptococcus and

Parts of an Abscess

membr:ab::f;sl?ms;sts of & wall, pyogenic membrane and pus (Liquor puris). The pyogenic
at lies between the wall and pus, controls spread of i i i ytosi
and granulation tissue formation. ’ ofnfecion.andhelps n phagosyies?
Contents of pus and its character

. Pltljs cm?tmns nec.rosed tissue, dead bacteria, feukocytes and proteins of blood and ussues
Pu: -C: lillll_aml.y consist of polymorphonuciear leukocytes along with a few mononuclear celis
: d.L alkaline in nature and‘yellow in colour. Pus serum will niot clot, since the fibrin of exudates
is digested by the proteolytic enzymes of the lexkocytes. A
Classification of abscess

Abscess may._be classified as:

1. Acute Abscess: (Hot abscess): Inflammatory symptoms are more active.

2. Chronic Abscess (Cold abscess): Inflamnmatory symptoms are less active.

Chronic abscess may be:

{a) Hard with inspissated pus

(o) Sofl_ wilhllliquid pus and thin abscess wall.

3 Superﬁcia] or deep abscess : Depending on location, (superficially and deep- seated)
Ftiolog_y of Abscess 7

- ’ g rg 4
1 ] vogenic Organisms llke .'Siaph VIOCOCCI Snep‘oc(xCl, j;sche"‘chla‘ Cah a.“d j SEudO."l‘lOluIS
2 ael llgﬂ]( 5.

2. Specific organisms like Corynebacterium pyogenes, Actinonyces bovis etc.
3. Chemicals like mercuric chloride, Zinc chloride.

Abscess 43

Common seats of abscess formation
Cattle : Yoke, udder and prominences.
Horses : Shoulders, sub-maxillary and post pharyngeal lymph nodes.
Dogs : Anal region, and mammary glands.

Acute abscess _
Acute abscess forms in 310 5 days following infection. In long duration abscess, the liguid

* part is absorbed and the solid part is left. This is catled inspissated pus.
A S

Symptoms

Acute superficial abscess appears as a local painful swelling. The dead tissues and dead
inflammatory cells are contirupusty throws into the cavity which leads to 2 gradual increase in
the amount of pus. Thus the abscess enlarges till it reaches the surface of skin or mucous
membrane. The center of abscess becomes soft (pointing) and later ruptures, discharging pus.
Local acute inflammatory symptams without fever are observed in superficial abscess. Deep
ahscess has no local symptoms, but fever and pain on manipulation of the part are evident.

Chronic Abscess (Cold Abscess) : A chronic abscess develops slowly without any
inflammatory symptoms. It may be painless or slightly painful. Primary chronic abscess usually
occurs from repeated injuries and observed on the prominences of limbs and ribs due to bed
sores. Secondary chromic abscess develops in the course of various local affections. Chronic
abscess may be hard in consistency surrounded by fibrous tissue and containing small amount
of pus or it may be soft and thin walled with comparatively larger amount of pus.

LTS

Large size abscess adjacent to udder of a butfalo

DIFFERENTIAL DIAGNOSIS

An abscess must be differentiated from the following conditions:
Cyst . .
« Slow in development as compared 1o an abscess.
o Soft and fluctuates uniformly, but not hard at periphery.
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¢ No inflammatory symptoms.
+ No pain sensation.
Haematoma
o Forms due to coaguiation of blood or serum caused by nipture of blood vessels.
¢ Doughy on palpation and forms immediately following an injury.
¢ Does not point like an abscess.
» No pain sensation.

Hernia
+ History of recent injury and swelling.
¢ Hemial ring can be palpated.

Tumour
» Uniformly hard in consistency.
= Exploratory puncture with needle may reveal blood.
s No pain sensation.
« Does not point like an abscess.

TREATMENT

Treatment should cotrespond to the stage of development of an abscess. In time, abscesses
may become inactive or enclosed (sterile); the bedy defenses having killed all of the causative
bacteria. The accumulated pus, with no route of escape, will slowly become liquefied and be
absorbed.

« Measures 1o accelerate maturation of abscess by using liniments, fomentations and mild ¥

e e B g st

blisters. ;E
s Once mature, abscess must be early cleared up of pos by aspiration and subsequent s
washing of the purulent cavity. !
e The abscess should be opened by syme’s abscess knife or a scalpel at the place oft
pointing. The pus should be drained and the cavity is to be irrigated with a mild aniiseptic
== -{otion. In cases where the pointing of abscess is not at a dependent part, then drainage
will not be perfect. A counter opening is made at the most ventral part (dependent part)
of the abscess.

o Tincture of lodine soaked gauge is be packed to keep the cpenings palent. This should
be changed once in 24 hours. The quantity of gauze used to pack the abscess cavity has
to be reduced daily as the cavity is being filled up by granutation tissue. Gauze soaked
with 0.5% silver nitrate is best against most of the micro-organisms.

o Further therapy is the same as that of a granulating wound.

o A chronic abscess is converted into an acute abscess by applying blisters, and then
treated as acute abscess. Sometimes, the chronic abscess is enucleated under local
infiltration analgesia. and the skin is sutured.

Cellulitis or Phlegmon is diffuse, suppurative spreading inflammation of loose connective
tissue, with predominance of necrotic events over suppurative.

[

Abscess

Pustule is a circumscribed cavity with pus, situated in epidermis.

Furuncle or Boil is suppurative inflammation of hair follicle or a sebaceous gland due to
Staphylococcus aureus. A group of furuncles is called Furunculosis.

Carbuncle is small boil, which drains to outside by multiple small openings. It is caused
by Streprococci and Staphylococci.

Acne is an abscess of sebaceous gland. It appears as single or multiple pustules containing
grayish white pus. Antiseptic ointments externally and systemic penicillin gives good relief.

Empyema is collection of pus in a bedy cavity. e.g. Empyema of frental sinus, ‘ernpyema
of joint.

Antibioma is a clinical condition resuiting from improper treatment of an abscess.




Tumours (Neoplasm)

The term neoplasm is a Greek word used primarily for new formations or new growths.

Tumour may be defined as “an abnormal mass of tissue, the growth of which extends
uncontrolled, in comparison 1o the normal tissue and persists in the same excess even after
cessation of the stimuli which evoked the change.”

Types of tumour

Grow slowly

Locally grow to great ‘size Create metastases

Don’t invade the neighboring tissue Invade and destroy neighboring tissues

Usnally do not return after surgical removal Recurrence after surgical removal

INCIDENCE
« Tumors are more COMMON in canines.
Skin—Commen in older dogs (often benign} but much less common in cats {malignant}.
Breast ~Fifiy percent of all breast tumors in dogs and 85% of all breast tumors in
cals are malignant,
Testicles— Testicutar wmors aie rare in cais atd common in dogs, especialiy ibose will
retained lesies.

Bone_ Bone tumers are most commonly observed in large breed dogs and rarely in cats.
The most common sites are feg bones and near joints.

Head and Neck—Cancer of the mouth is common in dogs and less common in cats. A
mass on the sums, bleeding, odour, or difficult eating are signs to watch for.

e Horse and catile are more ofien affected than sheep, pig and goat

Fibropapillomatosis of the skin, mucosa of mouth, esophagus and urogenital organs are

often seen in domestic animals. Fibroma is more common in horses, cattle and dogs.

+ OM animals are affected more commonly than young ones.

T e ala

Mammary tum

Varieties of tumors

our in bitch

e 01 Orlg] Ame J 0 c pE

Mesenchymal tumors : | Fibroma Fibrous connective tissue
Chondroma Cartilagimous tissue
Osteoma Bony tissue
Odontoma Tooth substances
Myoma Muscular tissue
Myxoma Cardiac skeleton
Lipoma Adipose tissue

. Neuroma Nerve cells and fibers

Leiomyoma Smooth muscle
Rhabdomyoma Skeletal tissue
Haemangioma Blood vessels
Meningioma Meninges
Teratoma Germ cells

Epithelial wumors Papilloma Skin or mucous membrane
Adenoma Glandular epithelium

Basal cell tomour

Basal celi of skin

Hepatocellur adenoma

Hepatocytes

Glomus tumour

Melanocytes

Blood cells

Non-Hodgkin lymphoma

Lymphoid cells

and Hodgkin lymphoma
Leukemia

‘Haematopoietic cells
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DIAGNOSIS

o Clinical examination — location, size and consistency
* Radiography — bones and vascular organs.
* Biopsy — exploratory cytclogy

TREATMENT

1. Prophylactic treatment is undertaken either to reduce the anticipated incidence rate of
a particular tumor type or the rate of recurrence of a neoplastic disease after therapy.

Mammary tumors in bitch — Spaying between 6 and 12 months of age will greatly reduce
the risk of breast cancer. Surgery is the treatment of choice for this type of cancer.

Benign vaginal tumor—ovariotomy
Testicular tumors (Seminoma and sertole cell tumour) - Castration

2. Definitive excision refers to use of surgery as the sole treatment procedure without
adjunctive radictherapy or chemotherapy.

(@) Local excision: The removal of a neoplastic mass with the minimal amount of
surrounding normal tissue. ' .

(&) Wide local excision: Removal of a significant predetermined margin of surrounding
tissues together with the primary mass,

(¢) Radical local excision: Removal of a tamor with anatomically extensive margins of
tissue which are undisturbed by the primary growth of the tumor is termed as radical
local excision or compartmental excision. e.g. sarcomas.

3. Palliative treatment: A procedure that remarkably improves an animal’s quality of life

by providing pain relief, or relieving poor function, despite the presence of unsolved systemic

neoplastic disease e.g. Limb amputation—osteosarcoma, Splenectomy-Bleeding haemorthage of
SATCOMmA.

4. Apart from surgery, chemotherapy, radiation, cryosurgery (freezing), hyperthermia
(heating} or immunotherapy can be effectively used to treat cancers. Combination therapy is
commonly employed,

PR LT B EHA
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A cyst is a closed sac having a distinct inner lining of secreting membrane. The.y may
contain air, fluids, or semi-solid material, Cyst may contain a solid structure like tooth (dentigerous
cyst) or hair (dermoid cyst). The outer wall of a cyst is called as ‘capsule’. Most o_f the c'ysts are
benign in nature, but some may produce symploms due to their size and/or focation. Size of a
cyst may vary from a sinall grape to a football.

Cysts can arise anywhere in the body: common examples are listed below :

« Chalazion cyst (eyelid)

« Retention Cyst (gland like salivary cyst)

« Dentigerous Cyst (associated with the crowns of non-erupted teeth)

o FExudation Cyst (Hydrocele).

 Dermoid (misplaced embryonic tissue).

o Encapsulation cyst (around foreign bodies and parasites. e.g. Cyslecercosis}
« Neoplastic (Cyst adenoma).

Cyst near neck regioh of a goat
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o Ganglion cyst (hand/foot joints and tendons)

« Glial Cyst (in the brain)

« Distension cyst: {Follicular cyst of ovary, cystic distension of a joint bursa)
» Meibomian ¢yst (eyelid)

e Ovarian cyst (ovaries, functional and pathological)

« Renal cyst {(kidneys)

e Sebaceous cyst (sac below skin)

DIAGNOSIS
Cysts are generally non-inflammatory in nature and develop slowly with well defined
periphery. On palpation, fluid filled cyst fluctuates uniformly while cysts with solid mass fluctuates

£n-masse.

TREATMENT
« Puncture and evacuate the contents of cyst and inject an irritant solution like Tr. odine
1o destroy the smooth lining membrane and seiting up of inflammation.
« Use of setron to drain cyst is a good practice. '
e Surgical excision of the cystis the preferred option. Intact cyst is carefully dissected and
removed from the surrounding tissue in possible cases.

Hernia is a protrusion of a lissue, stracture, of part of an organ through ihe muscul
{issue or the membrane by which it is normally contained. These contents, usually portions ¢
intestine or abdominal fatty tissue, are often enclosed in the \hin membrane that naturally lisu

the inside of the cavity. They are quite similar to sidewall bulaes on au
a minor inconvenience while others are life- HE B
threatening conditions. Some are present from
birth {congenital} while others are the result of |
injury.

Hernias by themselves usually are
harmiess, but nearly all have 2 potential risk
of having their blood supply cut off (becoming |
strangulated). if the hermia sac contents have |
their blood supply cut off at the hernia opening
in the abdominal wall, it becomes a medical
and surgical emergency.

(omobile tires. Some a

PARTS OF HERNIA
The hernia has three parts:
s Orifice (hernial ring} through which it herniates.
o Hernial sac consists of neck, body and fundus.

« Hernial contents.

ETIOLOGY
o Weakness in the abdominal wall evolves into a localized hote. or "defzel’”, through w
abdominal organs covered with peritoneum. may protiude.

» Increase intra-abdominal pressure due to pregnancy. ascites, tympany. constipation
« Direct external viclence by falling on a blunt object.
» Imperfect closure of an embryonic defect.

¢ Increased pressure on the intervertebral discs, as produced by heavy Tifung or lifting
improper technique, increases the risk of hemiation.

VLTS P T
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CLASSIFICATION OF HERNIA

Since many organs or paris of organs can herniate through many orifices, it is very difficult
to give an exhaustive list of hemias, with all synonyms and eponyms. The commonly observed
hernias in animals are listed below.

Reducible hernia means when the hernia's contents can be

Pposition.

pressed back into normal

Irreducible hernia means when the hernial contents cannot be returned 1o their normal site
with simple manipulation. If hernias are irreducible, severe complication can develop.

¢ Strangulation ;

pressure on the hernial contents may compromise blood supply and

cause ischemia, and later necrosis and gangrene. which may become fatal.
¢ Obstruction : when a part of the bowel herniates. bowel contents can no longer pass the

obstruction leading to absence of flatus and absence of defecation which requires urgent

sargery.

Name of hernia

Umbitical
hernia

Characteristics -

A. According to anatomical location

An opening in the abdominal wail, which normally
closes before birth, doesn’t close completely. Even if
the area is closed at birth, umbil.cal hemias can appear
later in life because this spot remains a weaker place
in the abdominal wal.

Incidence

Calves, pups, foals and
pigs

Inguinal nernia

Occurs in the groin area in which tissue that belongs
in the rear of the abdominal cavity presses out through
a weak area surrounding the femoral artery and nerve.
Usually the hernial sac contains nothing but fat and
can be reduced back into the abdomen with finger
pressure.

Bitches, bulls, horses
and pigs

Perineal hernia

Hemiation of abdominal contents through the pelvic
diaphragm and causing swelling on one side of the
Fanus. The hernial sac may contain fat, intestines, or
the bladder.

Uncastrated, old male
dogs

Diaphragmatic
hernia

Protrusion of abdominal organs to the thoracic cavity
by tearing of diaphragm.

Buffaloes, horses and
dogs

Serotal hernia

Loop of intestine or the bladder may pass down into
the scrotum.

Horse

| Ventral hernia.

Migration of viscera through 2 tear in the abdominal
wall.

Cattle and horse

Femoral herzia

Protrusion of abdominal viscera through the femoral
canal. '

Not common in
velerinary practice

}Iiatus hernia

NNormal passageway through which the esophagus
meets the stomach serves as a functional “defect”,

o tallowing part of the stomach to herniate into the chest;

Not common in

veterinary practice

PRSI OUSN HAES TR
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Hernia

Gastrocele
Epiplocele -~

Vesicocele ™ - [
Hepatdoe!e
Hysterocele - |-

SYMPTOMS
External swelling is observed which varies from size and shdpe and may increase during
coughing.
e In reducible hernia-no functional symptoms are observed only there is presence of hernial
ring.
¢ In incarcerated hermia-ring is not flat and difficult to reduce the centents. Colic is seen.
= In strangulated hernia-abdominal pain and fever.

GENERAL PRINCIPLES OF TREATMENT OF HERNIA

Repair of hemias is generally advisable in a timely fashion, in order to minimize complications

such as organ dysfunction, gangrene, and multiple organ dysfunction syndromes.

+ Reduction and retention : The hernial contents are reduced by local manipulation and
retention is done by applying bandage or other articles arcund the abdomen. The bandage
is to be kept for two to three weeks until closure occurs, This methed is effective in early
stages of umbilical hemia.

+ Injection of irritant solutions close to the hernial ring sometimes may help in closure
of hernial ning especially in a small hemia,

+ Surgical remedy : Most abdominal hernias can be surgically repaired.ﬂncowplicaled
hernias are principally repaired by pushing back, or “reducing”, the herniated tissue, and
then mending the weakness in muscle tissue (an operation called herniorrhapy). If
complications have occurred, the viability of the herniated organ should be checked z?nd
resects it if necessary. Modern muscle reinforcement techniques involve synthetic ma.lenals
(mesh prosthesis like nylon, teflon and stainless steel) that avoid over-stretching of
already weakened tissue, The mesh is placed over the defect, and suturing it in bordgrs
to keep the mesh in place. The skin edges are also sutured after excising any excess skin.

COMPLICATIONS
Postoperative complications may arise such as:
¢ Infection and rectocutaneous fistula, anal sac fistula, rectal prolapse especially in perineal
hemia.
* Rejection of mesh used for repair of hernia which can be detected by localized swelling

and pain around the mesh area.
o080




_ A wound is a separation or discontinuity of soft tissues cavsed by trauma, surgery or
nexious physical agents.

CLASSIFICATION OF WOUND

Qpen or external wound : There is discontinuity in the skin and other covering tissues to
a varying depth. In clesed or intersitial wound, only deeper tissues, barring the skin or mucous
membrane are damaged.

Closed wound/internal wound

Contusion is injury to the skin without any break in the continuity of tissue surface. It
1s caused by blum 0b|ecls and the subcutaneous tissues, muscles; nerves are damaged 1o a varying
degree.

According to the severity and extent of tissuz damage it may be of :

 First degree with rupture of capillary vessels of the skin and subcutanzous tissue.
* Second degree with rupture of larger vessels leading to haematoma formation.

* Third degree with major damage of tissues leading to gangrene formation.

Open wounds

1. Incised wounds are caused by sharp
cutting mstruments~such as knives, scalpels,
fragments of glass etlc with minimum loss to
tissue. edges are regular, bleeds freely and
panful.

2. Lacerated wounds are caused by
tearing of tissues with torn and uneven edges.
Wounds have irregular jagged borders and loss
of tissue is limited to skin and subcutaneous
lissue e.«. barbed wire.

3. Penetrating wounds are types of deep
wounds communicating with cavities like

abdomen, thorax, and joints etc. e.g. stab
wounds. : Maggot wound in paw region of a dog

Wound Healing ) o . - Es

4, Perforatmg wound is having two opening, one of entrance and other of exit.

. Punctured wound are caused by sharp pointed objects like nails relatnrely with a small '
openmg. There might be presence of infection/foreign particles deep into the wound with inadequate
opening for drainage. Ex : Stab wounds.

6. Gunshot wound is produced by various forms of firearms e.g. injuries caused by bulet.

7. Abrasions are superficial damage to the skin, generally not deeper than the epidermis.

8. Avulsion occurs when an entire strecture or part of it is forcibly pulled away. Explosions,
gunshots, and animal bites may cause avulsions.

9, Bite wounds are caused by snake; dog or wild animals bite with s:bmﬁaam degree of
tissue damage.

10. Virulent wounds are caused by bactenia or virus leading to formation. of pustuies or
vesicles e.g.; FMD, anthrax. ‘ :

11. Granulating wound is one in which there is a tendency to heal within exp"cted lime.

§2. Aseptic wound is surgical wound made under aseptic conditions where chances of
bacterial contamination are negligible.

13. Contaminated wound is one where there is presence of microorganisms.

14. Infected/ septic wound : A contaminated wound may become infected after a penod
of 6-8 hours where bacterial multiplication may occur and liberation of their toxin.

Symptoms of wound
« Localized pain and bleeding.
+ Gaping of the lips of wound.
Weakness, paralysis or a loss of function in a dependent portion.
» Febrile disturbances in severe septic wound.
 Neuwritis extending along the course of the nerve invejved in the wound.

PHASES OF WOUND HEALING

Wound healing involves a complex series of interactions between different cell types. cytokine
mediators, and the extracellular matrix. The phases of normal wound healing include haemostasis.
inflammation, proliteration, and remodelting. Each phase of wound healing is distinct. although
the wound healing process is continuous, with each phase overlapping the next. Before the advert
of modemn veterinary practice, many soft tissue injuries healed with time. The difference that th-
modern veterinary practice has made is that the more severe injuries that would have kilted .~
animal are now manageable; the deformity and infection that often accompan.s. salural Gz ="
tissue healing can be avoided or minimized.

- The four phases of wound healing :

A. Haemostasis

Tissue injury initiates a response that first clears the wound of devitalized tissue and foru-':a
material, setting the stage for subsequent tissue healing and regeneration. The initial v ascular
Tesponse involves a brief and transient period of vasoconstriction and haemostasis. A 5- 10 ntinule
period of intense vasoconstriction is followed by active vasodilatation accompanied by an increase

I
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Wound . Healing

in capillary permeability. Platelets aggregated within a fibrin clot secrete a variety of growth
factors and cytokines that set the stage for an orderly series of events leading to tissue repair.

B. Inflammatory phase

The second phase of wound healing ie. the inflammatory phase lasts for 1-3 days in -

uninfected wounds.
1. Classic signs include the following:

{a) Redness (rubor})

(b) Swelling (tumor)

{¢) Pain ( dolor)

{d) Heat {(calor)

() Loss of function (function laesa)
2. Process

(a) The inflammatory response increases vascular permeability, resulting in migration of
neutrophils and monocytes into the surrounding tissue. The neutrophils engulf debris
and microorganisms, providing the first Yine of defense against infection. Neutrophil
migration ceases after the first few days post-injury if the wound is not contaminated.
If this acute inflammatory phase persists, due to wound hypoxia, infection, nutritional
deficiencies, medication use, or other factors related to the patient’s immune response,
it can interfere with the late inflammatory phase.

(&) In the Jate inflammatory phase, monocytes converted in the tissue to macrophages,
which digest and kill bactenial pathogens, scavenge tissue debris and destroy remaining
neutrophils. Macrophages begin the transition from wound inflammation to wound
repair by secreting a variety of chemotactic and growth factors that stimulate cell
migration, proliferation, and formation of the tissue matrix.

C. Proliferative phase

- 1. The subsequent proliferative phase is dominated by the formation of granulation tissue
and epithelialization. lts duration is dependent on the size of the wound. Chemotactic
and growth factors released from platelets and macrophages stimulate the migration and
activation of wound fibroblasts that produce a vanety of substances essential to wound
tepair-including glycosaminoglycans (mainly hyaluronic acid, chondroitin-4-sulfate,
dermatan sulfate, and heparan sulfate) and collagen. These form an amorphous, gel-fike
connective tissue matrix necessary for cell migration.

2. New capillary growth must accompany the advancing fibroblasts into the wound te
provide metabolic needs. Collagen synthesis and cross-linkage is responsible for vascular
integrity and strength of new capillary beds. Improper cross-linkage of collagen fibers
has been responsible for nonspecific post-operative bleeding in patients with nommal
coagulation parameters. Early in the proliferation phase fibroblast activity is limited to
cellular replication-and migration. Around the third day after wounding, the growing
mass of fibroblast cells begins to synthesize and secrete measurable amounts of collagen.
Collagen levels rise continually for approximately three weeks. The amount of collagen
secreted during this period determines the tensile strength of the wound.

WOUND REMODELLING o

The final phase of wound healing fe. remodelling develops 3 ufeeks followmfg injury and

continues up to two years, achieving 40-70 percent of the strength of undamaged tissue at four
weeks. |

1. This phase is characterized by reorganization of new collagen fibers, form.mg a more

organized lattice structure that progressively continues to increase wound tensile strength.

3. The strength of scar tissue formed in this phase is less than the surrcunding normal

tissue.

COMPLICATIONS OF WOUND HEALING

1. Wound dehiscence is the sphitting and separation of prt?viopsly clost?d wound laycrls.
Evisceration is protrusion of viscera through the wound. Eventrfat.mn is protrusion of the bovfe s!
from the abdomen. The main causes responsible for these condn.lons in¢lude improper ;t]sr%jlca
technique and the local and systemic factors described below. Dehiscence usually occurs 3-5 days

after surgery before collagen deposition. The characteristics features include incisional swelling,

discolouration, necrosis and unusual exudation.

2. Haemorrhage due to rupture of blood vessels can lead to development of haemorrhagic
shock and ultimately death. -

3. Traumatic neuralgia is the pain perceived at or around the vicinity of .woupd. ann'{ary
traumatic neuralgia persist for prolong period whereas secondary one appear during cicatrisation.

4. Septicemia and pyemia are the common complications of \\_'ound healing caused by
the bacterial toxins due to massive infection and may lead to endotoxic shock.

5. Traumatic fever is the resultant of pyrogen release from neutrophils and injured body
tissue. .

6. Haematoma (accumulation of blood in the subcutis) or seroma. (ac.cpmulauon of
serum in the dead space) may occur due to rupture of blood vessels following mjury.

7, Sinus (draining tract from a suppurative cavity to the surface) may develop due 1o
presence of necrotic tissue debris and foreign bodies. A

§. Fistula (abnormal passage between two internal organs) may develop due to paucity of
drainage from a purulent cavity. -

9. Cellulitis is inflammation of the connective tissues presenting as oedema, redness, pamn
and heat often with hardness.

10. Exuberant granulation tissue {proud flesh) is granulatimjl liss_;ue which grows ab?ve
the level of the surrounding skin (overgranulation), preventing epithelial cells from growing
across the wound. | ‘

11. Tetanus may develop due to Clostridium tetani infection panicul_arly in deep penetrating
and punctored wound. Caprine, equine and camalidae are more suscgptible to tetanus.

12. Adhesions are the major post-operative complication following abdominal surgery due
10 rough handling of viscera.

13. Traumatic emphysema arises due to punctured wounds of the respiratory of
gastrointestinal tract where gas or air accurmulate in and around the wound area.
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14. Venous thrombosis and embolism may occur whefi fat tissue accidentally en_teréd in

the circulation.

15. Gas gangrene may develop.

FACTORS AFFECTING WOUND HEALING
A. Local factors

1. Good surgical technique is warranted for proper wound healing if Halsted’s principles
are followed. The principles include @ .

e Gentle handling of tissue.

» Aseptic surgical technique.

s Perfect haemostasis and preservation of blood supply to the wound area.

s Close tissue approximation and obliteration of dead space.

» Removal of necrotic and devitalized tissue.

2. Tissue vascularity ensures oxygenation and nutrients which is essential for wound
healing. Oxygen influences angiogenesis, epithelialization and resistance to infection.

3. Infection is one of the major factors which retard the wound healing significantly as it
prolongs the inflammatory phase, disrupts the normal clotting mechanisms, promotes disordered
Jeukocyte function and ultimately prevents the development of new blood vessels and formation
of granulation tissue.

4, Topical medications promote wound healing by minimizing bacterial infection. However,
certain antimicrobial agents and local anaesthetics delay the healing process by destroying cellular
elements of wound.

5. Lavage and Dressings accelerate wound healing by protecting healing tissue. Lavage
with sterile isotonic solutions ke normal saline decreases the concentration of the microorganisms
mechanically and aids in healing process. Nonadherent. moist dressing triggers epithelisation
whereas adherent gauge dressing mechanically debride the contaminated wound.

6. Presence of foreign bodies such as tissue debris, dirt, soil, sequestrum, or nonabsorbable
braided suture materials delay the healing process by exacerbating the mflammatory response and
inciting infection. :

7. Oblitesation f dead space and prevention of fluid accumulation promote migration of
reparative cells and minimizing the risk of infection during wound healing.

8. lonizing radiation retards wound healing by decreasing fibroblast formation. collagen
synthesis and neovascularisation within fortnight of surgery.

9. Movement of the wound site profongs the healing process as movement ¢an disrupt cell
wigration, neovascularisation and formation of early ground substances of the wound.

16. Mutilation of the wound not only disturbs the healing but also complicate by creating
evisceration like condition.
5. Systemic factors

1. Advanced age retards healing because of teduced skin elasticity and collagen
replacement. The immune system also declines with age making patients more susceptible to
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infection. Older animals are also susceplible to other chronic diseases, which affect their circulation
and oxygenation to the wound bed as compared to young. :

2. Nutrition plays a pivotal role in wound healing process.

« Protein is required for all the phases of wound healing, particularly important for collagen
synthesis. Hypoproteinemia slows healing by decreasing wound tensile strength, delaying
fibroplasia and producing edema.

« Glucose balance is essential for wound healing. Hyperglycemia delay wound healing.

¢ ‘Tron is required to transport OXygen. -

» Minerals like zin,c., copper are important for enzyme systems and Immune systems. Zinc
deficiency contributes to delay epithelisation and disruption in granulation tissue formation
by inhibiting fibroblastic cellular proliferation.

e Vitamins A and B complex are responsible for supporting epithelialization and collagen
formation. Tt is also imporiant for the inflammatory phase of wound healing.

« Vitamin C is essential for formation of intercellular cementing substances as it is needed
for hydroxylation of the lysine and proline moieties of collagen.

« Carbohydrates and fats. These provide the energy required for cell function. When the
patient does not have enough, the body breaks down protein to meet the energy needs.
Fatty acids are essential for wound healing.

3. Medication like anti-inflammatory, cytoloxic, immunosuppressive and anticoagulant drugs

ali reduce healing rates.

(@) Anti-inflammatory drugs like corticosteroids if used in long term and at higher doses
impair the inflammatory phase, decrease fibroplasia, collagen synthesis and
neovascularisation.

(b) Chemotherapeutic agents like methotrexate, doxorubicin and cyclophosphamide delay
the wound healing process by inhibiting cell division or collagen synthesis. In addition,
healing process is adversely affected by depressing immune function, epithelialization

- and contraction.

{c) Anticoagulant drugs retard the healing by interrupting clotting mechanism and thus
making a wound more prone to infection due to presence of blood clots.

(d) Most NSAIDs lower resistance to infection and ultimately delay healing.

4. Systemic diseases like malignancy, uncontrolled diabetes, renal and hepatic disturbances
delay healing process.

{a) A malignancy in the body retards wound healing by altering metabolism, producing
chachexia, and minimizing inflammatory cell division.

{(b) Uremia delays fibroblastic proliferation, granulation tissue formation, epithelial
proliferation and subsequently strength of healing wound.

{c) In patients with uncontrolled diabetes, there is delayed healing as hyperglycemia impa.irs

- collagen formation, neovascularisacion, granulocytes cell functions and ultimately leading

to wound dehiscence.

Clinical signs of infection
» Local painftendzraess

-
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« Local swellingfoedema

+ Increased exudate

o Frank pus

¢ Wound breakdown

» Pyrexia

¢ Delayed healing

e Change in appearance of granulation tissue
+ Bridging of epithelial tissue

» Abnormal smell

MANAGEMENT OF WOUNDS

Humans have always been faced with the dilemma of how to treat wounds. Many diverse
and interesting approaches to wound management have been applied throughout medical history.
Thirty years ago, physicians believed pus in a wound was Jaudable and anxiously awaited 1ts
arrival, surgeons today attempt every conceivable means to prevent its presence.

1. Contusions : are treated with cold and astringent applications to minimize extravasation.

3. Haematoma : when small get absorbed otherwise they may have to be opened and
treated.

3, Open wounds : surgical or aseptic wound, contaminated and septic wound or infected
wounds.

SURGICAL OR ASEPTIC WOUNDS
s A surgical wound‘ made with all aseptic precantions in a non infected tissue is an aseplic
wound.
» Surgeon should avoid drying of the tissue, excessive trauma and haemorrhage-lower the
wound infection.
» Prophylaxis against tetanus.
. -Deper‘ldent drainage should be provided if haematoma or seroma formation is expected.
" Suture should be supported upto healing time 8-14 days.
. Systeﬁu;“c-‘use of .$pecific antibiotics as a therapeutic of prophylactic measure.
o Local application of fly repellents — hot summer months.
« The patient and the affected injured part should be kept at rest.
Contaminated wound

A fresh wound gets contaminated when it is more than 4-5 days old. The principal therapeutic
strategies of the open and contaminated wound are to convert it into a clean closed wound.

Wound cleansing protocol
Wound cleansing is a clean-not sterile—procedure. Not all wounds require cleaning.

Reasons to clean a wound
- Presence of : -
+ Foreign bodies |

T
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¢ Debris e.g. slough, residue from hydrocolloid dressings
« Purulent exudate ie. infection

EQUIPMENT

1. Clean basin-basin for this purpose must be washed with soapy water, rinsed and dried
before use. '

2. Warm tap water is required otherwise cold water may reduce the temperature of the’

wound surface to a degree where cell mitosis will not recommence for up to 4 hours.

3. Gauze/soft wash cloth : Contaminated wound, where possible, immerse and clean.
Otherwise, the soaked wash cloth must be squeezed over 1t allowing the water to wash over it.
Non-fiber shedding gauze should be used where foreign bodies remain. This is not a routine
practice as it redistributes bacteria, is painful and causes trauma to healing cells.

4. Disposable gloves (clean but not sterile).

The following procedures should be meticulousty adhered :

« A sterile gauze pad should be placed over the wound followed by shaving the surrounding
skin and finally, cleaning the edges of wound with a detergent soap and water.

+ The surrounding area should be draped with 2 sterile one.

« The wound area should be prepared for surgical debridement by gentle irrigation with
lukewarm isotonic saline solution.

o Devitalized and ragged skin edges, nonviable and heavily contaminated tissues should be
removed. : ‘ '

o Again the wound area should be exposed by gentle traction and carefully irrigated.

« After cleansing, surrounding skin should be dried but not the wound itself.

« The operative field should be again prepared by placing sterile ganze over the wound and
redraping the surrounding area. ’

» Capillary and venous oozing should be controlled by gentle pressure and ligating blood
vessels if necessary. : : .

+ Wound closure should be done either by suture withouy ,d}ainagc oL, pjacing a small

rubber drain into the depths of the wound and other end in the skin margin.

¢ The wound may be loosely packed with pctr_olalum—imprcgnaled gauze and sutered aL;

later date (delayed primary closure).
SEPTIC WCUND OR INFECTED WOUND
Basic principles of infected wound treatment strategies are as follows:

. 1. Debridement ; Thorough debridement is most essential to manage seplic wounds which
will provide easy access to the wound depth.

() All necrotic tissue debris and foreign materials should be removed until clean, healthy

tissue margin of the wound are achieved.

() Infected wound should not be p'lugged or closed unless infection is well controlled for ‘

primary healing ba should be left. to heal by secondary healing.
2. Lavage : After removal of the necrotic debris, the wound and its periphery should be

copiously irrigated with like wam normal saline or water and ov. 2% hydrogen per oxide.
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. (a) Volume and nature of lavage fluid depend on the degree of gross contamination and
size of the wound.
(b} Addition of antibiotics or antiseptics is not required when large volume of fluid 1s
used as improper conceatrations of such drugs may have deleterious effect to the
wound healing process.

3. Wound drainage can be achieved by using penrose drains, plastic or rubber tubes or

open drainage with bandage support. The aim is to reduce fluid accumulation, dead space.

haematoma and seroma. The following guidelines should be observed :

« Dependent drainage of wound exudate should be provided if possible so that gravity

will aid drainage of the exudate.

e« The incision for drainage should be placed in the most direct route possible and away

from anastomotie sites, tendon and major vessels. They may cause pressure Necrosis.

s Soft, petrolatum based antiseptic gauze should be used to keep the wound edges apart.

o Incision to place the drain should be made within the zone of reaction; avoid cutting

into non-infected areas. The drain exit sile should be prepared in an aseptic manner
and should be covered with sterile bandages to prevent premature removal or loss of the
drain and to access the nature of the exudate.

« Through and through drainage should not be used.

o Usually drain should be removed after 24-48 hrs,

4. Antimicrobial therapy : Selection of the antimicrobial agent should be based on culture
and antibiotic sensitivity test. However, empirical antimicrobial agents should be advocated in
life—threatening infections that exists or develops while awaiting culture and sensitivity results
(48-72 hrs). In most cases, animals with existing wound infection are treated initially with loading
dose of intravenous medication. Antimicrobial therapy should be continued for 10-14 days.

5, Sterile protective bandaging is a good practice to avoid hospital infection, colonization
of the wound by opportunistic organisms and 10 prevent envirenmental contamination with the
infective agent.

A recent veterinary textbook defines shock as “the clinicat state resulting from an inadequate
supply of oxygen to the tissues or an inability of the tissues to properly use oxygen.” This
deprives the organs and tissues of oxygen (carried in the blood) and allows the buildup of waste
products. Shock can result in serious of damage or even death. Many attempts have been made
to define shock, but because it is such a complex disorder, no single definition has been successful.

CLASSIFICATION

There are four general categories of shock: hypovolaemic, cardiogenic, septic and vasogenic
shock.

1. Hypovolaemic shock is the result of inadequate intravascular circulatory volume
commonly resolting from haemorrhage, fluid loss in excess of intake, or third spacing of body
fluids.

A Acute blood loss : Major laceration, ruptured abdominal or thoracic organs, surgical

procedures. '

B. Fluid loss : Severe vomitng, diarrhea, burns

C. Fluid sequestration : Massive tissue trauma, especially crushing injuries.

2, Cardiogenic shock occurs fram cardiac insufficiency with lowered cardiac outpul. It
may result from:

+ Tnherent heart diseases such as arrhythmias, myocardial trauma etc,

o Extracardiac diseases such as cardiac tamponade, tension pieumothorax.

The circulatory failure is central in origin.

3. Septic or endotoxic shock occurs from massive infection caused by gram negative
microbes. Various diseases which can cause this type of shock are peritonitis, pyometra,
haemorrhagic gastroenteritis, intestinal strangulation, or volvulus, pericarditis, mastitis, osteomyelitis
etc.

4. Vasogenic shock occurs cither due 10 extensive vasoconstriction or extensive
vasodilaation. Direct action of toxic substance on blood vessels produces dilatation of blood
vessels. It leads to decreased resistance and increased capacity of vascular bed.
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Pain or extensive handling and traction of the viscera—-massive vasoconstriction.
Deep anaesthesia or spinal injury—extensive vasodilatation,

5. Anaphylactic shock occurs due to antigen-antibody reaction and resultant histamine
release. Histamine leads to increased permeability and massive vasodilatation.

PATHOPHYSIOLOGY OF SHOCK

L. Alttiough the nature of shock vary, the fundamental sequence of events is essentially the
same in all forms of shock: '

» Some precipitating cause decreases cardiac output and blood pressure.

¢ Stimulation of sympathoadrenal system leads to peripheral vasoconstriction and shunting

of blood away from the skin and intestinal viscera.
« Heart rate and myocardial contractility increases, leading to cardiac output.

» Simultaneously there is increased release of ADH, activation of rennin-angiotensin system
and release of aldosterone which ultimately helps to conserve water and sodium through

the kidneys.
Initiating Cause
Cardiac output 4
Blood pressure | Renint
Aldosterone T
Peripheral - ADHT
Vasoconstriction «—— Sympathoadrenal stimulation
with flow to skin, l
Gut, kidneyl
GlycogenolysisT
Maintenance Hearl rateT Urine outputd

cardiac, cerebral Myovardial contractility™
circulation

Persistence of shock

Constriction of artericles and
pre-capillary sphincters, pre-
capillary AV shunting

Cardiac outputd Cellular anoxia

DEATH Venous returnd Release of lactic acid, lysozymest
[ Vascular pulling Tissue pHT

-8 l
DIC «—— Hypemoagulabi:rtyg Capillary stasisi «— . Arterial toned

Capillary pH{ Venous constrictionT
Flow diagram of the pathophysiology of shock {(Morgan, 1981) [With permission]
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11. In microvascular level, certain compensatory changes become less reversible as shock
persists and provide a positive feedback.

¢ There is lowered oxygen delivery to tissue due to sympathelic constriction of arteriole
and pre-capillary sphincters. o

» Development of cellular anoxia with release of lactic acid.

+ Permeability of cell membrane increases with release of lysozymes.

s Capillary stasis and decreased capillary pH triggers vascular pulling and decreased venous
retum to heart,

» Hypercoagulability also occurs, which may leads to disseminated intravascular
coagulopathy (DIC).

1. The end result in all forms of shock is cardiac failure ultimately leading to death,

SYMPTOMS OF SHOCK

It is easy to recognize fully established shock; but it is difficult in early or compensated
shock. Shock is dynamic and not a static process. Physical examination findings associated with
hypovolemic and cardiogenic shock include :

e Tachycardia

¢ Tachypnea

¢ Pallor of mucous membrane

» Prolongation of the capillary refill time and decrease pulse quality

¢ Heart murmurs or arrhythmias (not absolute}

Laboratory findings during shock shows lowered red blood cells, haematocrit and plasma

proteins; and elevated blood urea nitrogen (BUN). Other signs include weakness, restlessness,
and depression, reduced urine output, coma and dilation of pupils.

TREATMENT

~ The most impoitant goals in the treatment of shock include: quickly diagnosing the patient’s
state of shock; quickly intervening to halt the underlying condition (stopping bleeding, re-starting
the heart, giving antibiotics to combat an infection, etc.); treating the effects of shock (low
oxygen, increased acid in the blood, activation of the blood clotting system); and supporting vital
functions (blood pressure, urine flow, heart function).

Treatment protocol for shock
& Maintenance of parent airway, O,
s Insert V. catheter; check PCV, TP, BUN
+ Ensure hacmostasis 35.'.—
+ Rapid intravenous infusion of multiple electrolyte solution/dextrose
o Administration of sodium bicarbonate, antibiotics, corticostertods
e Maintenance of body temperature

2




. S

66 A Text Book on Veterinary Surgery and Radiology

» Monitor urine output

« Note visible mucous membrane colour, CRT, RR, pulse rate and CVP

Over enthusiastic fluid therapy is avoided

1. Patent airway should be ensired by intubating animal if collapsed or comatose. Oxygen
should be delivered via musk, cannula or endotracheal tube.

2. Haemorrhage, if any, should be controlled by direct pressure, bandages, tourniquet or
ligation.

3. Fluid therapy : A multi electrolyte, sodium containing crystalloid replacement solution
is usually the fluid of choice; plasma and whole blood have obvious advantages.

Types of Intravenous Fluids

» Crystalloid : Dextrose or electrolyte solutions increase intravascular and interstitial fluid
volume : Tsotonic 0.9% NaCl, lactated Ringers hypotonic (5% dextrose in water, 45%
NaCl).

e Colloids : Do not diffuse easily through capillary walls, fluids stay in vascular
compartment; increase osmotic pressure: albumin, plasma protein and dextran.

+ Blood and Blood products : Treatment of haemorthage restores coagulation properties.

4. Glucocorti¢oid : The role of glucocorticoid in shock state has remained debatable even
in man and small animal. Beneficial effects (dexamethasone @ 10 mg/kg, prednisolone @ 30 mg/
kg) include: increase in cardiac outpur, decrease in peripheral resistance, increase in metabolism
of lactic acid, improved efficiency of glycolytic enzymes, stabilization of lysosomal enzymes and
interference with endotoxin- induced immune reaction.

5, Vasoactive drugs are used to modify sympathetic and adrenal responses. Dopamine is
most popular vasoactive drugs used in shock.

6. Sodium bicarbonate is indicated to counteract metabolic acidosis caused by accumulation
of lactic acid in shock state.

7. Broad spectrum antibiotics are indicated to combat wide-ranging secondary bacterial
infection and diuretics for over dehydration or poor urine output.

8. Drugs acting on cardiovascalar system are also indicated to improve blood pressure
and to stimulate blood flow. Digitalis and adrenaline are drug of choice in this case.

9. The animal should be kept in a warm and well ventilated reom without exposing direct
heat.

10. Thrombolytic therapy (drugs that dissolve clots as they form) may be considered in
the case of myocardial infarction or pulmonary embolism.

11. Treatment with antioxidants that help rid the body of free radicals (harmful by-products
of the oxidative process) may protect against some types of shock.
» Carnitine may be helpfu} in wreating cardiogenic, septic, and hypovolaemic shock.

s Coenzyme Q!0 {CoQ10), an antioxidant, may be beneficial in treating hypovolaemic
and septic shock.

Shock

Glutamine added to parenleral nutrmon may prolecl the mtestmes and prevem

comphcanons from septic shock.

N-acetylcysteine (NAC) improved the i immune system response in, sepnc shoek caused
by endotoxins (toxins released from bactenal cells) -

Omega-3 fatty acids compared with omega-6 fatty acids may prolect against the ha.rmful ‘
effects of septic shock.

Vitamins B; and By;-nicotinamide (a form of vitamin By} may help protect agamst
bacterial endotoxin that causes septic shock.

“w

[8- LT 3 70 2 el A LR P i) g & 40



EPNEOERLE: ST 1e s TG N HEI

Haemorrhage means escape of blood from an artery, vein or capillary to extravascular
space. The complete loss of blood is referred to as exsanguination.

CLASSIFICATION ,

1. External haemorrhage occurs from open wounds or cut wounds that is visibie on the
outside of the body

E.g. : Epistaxis—bleeding from nose.

Haematuria : Blood in urine.
Haematemesis—vomiting fresh blood.
Haemoptysis-——coughing up blood frem the lungs.
Melena—presence of blood in faeces.

2. Internal haemorrhage is bleeding occurring inside the body. It may be caused by high
blood pressure {by causing hlood vessel rupture) or other forms of injury, especially high speed
deceleration occurring during an automobile accident, which can cause organ rupture. When
blood is collected in 2 newly formed cavity called as haematoma.

Example :

Haemomelra . — haemorrhage into uterus

Haemopleura — haemorrhage into pleural cavity
Haemoperitoneum — haemorrhage into peritoneal cavity
Haematocele — haemorrhage into tunica vaginalis
Haemarthrosis - haemorrhage into a joint

Haematomyelia ~— haemorrhage into spinai cord

Petechiae — Pinpoint haemorrhages on skin and subcutis
Ecchymosis — haemorrhagic spots on skin and subcutis.

3. Depending on the time of occurrence
» Primary haemorrhage occurs immediately after injury.

o Reactionary haemorrhage occurs within 24 hours after the primary bleeding has been
arrested due 1o mechanical disturbance of clot in vesse] or due to slipping of the ligature.

T
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» Secondary haemorrhage occurs after about 2 week or more due to septic disintegration
of clot or due to sloughing of portion of vessel because of a septic or gangrenous lesion.

4, Depending on the source of _haemorrhage : Arterial, Venous and Capillary

Characteristics

53

Arterial Venous

T Jets (lerks)
.| ‘Spurting/pulsating

ETIOLOGY

1. Trauma-blunt trauma (e.g. fall, motor vehicle accident), laceration, or penetrating trauma
(e.g. knife or gun).

. Necrosis and ulcerations of blood vessel wall

. ‘Infection and subsequent release of toxins of microorganism
Aheurysm (weaknesses in blood vessels) -
. Increased blood pressure

. Lack of oxygen and nutrition.

. Anaphylactic shock

. Deficiencies of coagulation factors.

O e w1 O th B oW

. Deficiency diseases
Haemophilia
Thrombocytopenia
Deficiency of vitamin C, vitamin K
Plant toxins (sweat Clover)
Symptoms
» Bleeding from injered blood vessel
¢ Skin and mucous membrane become pale, cold and moist
¢ Patient feels thirsty
+ Air hunger
* Thready pulse
» Hypotension
¢ Low haemoglobin and red blood cells
s Severe bleeding leads to shock

HAEMOSTASIS

Haemostasis may be defined as complex interaction between vessels, platelets, coagulation
factors, coagulation inhibitors and fibrnolytic proteins to maintain the blood within the vascular
compartment in a fluid state.

[
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Methods of haemostasis

Bleeding should be addressed in calm and controlled manner. Gentle digital pressure on the
point of haemorrhage provides an extremely effective temporary haemostasis in minor bleeding.

1. Pressure haemostasis : A dressing, typically made of gauze, should be applied. The

tissue should be gently blotted rather than wiped (Wiping causes abrasion and dislodges
blood clots that have formed).

. Haemostatic forceps : Crushing of tissues at the point of application feads to clot

formation inside the vessel adjoining the ruptured ends of the inner coats. This can be
done using artery forceps.

. Diathermy : Cauterization of vesse! is usually performed by monopolar coagulation

and bipolar coagulation. Arteries less than lmm and veins 2mm diameter causes vessel

.wall to shrink and lumen occlude by thrombosis.
Ligation is the ideal method of controlling bleeding from a-vessel which can be

accomplished first by grasping the vessel followed by putting a ligature. Vascular clips
made of titanium or stainless steel is also used for ligation.

Tourniquet : A cord should be tied around an extremity (limb, tail, penis etc.) and
proximal to bleeding area to control bleeding (not more than one hour 20 to 60 minutes).
The use of a tourniquet is not advised in most cases, as it can lead 1o unnecessary
necrosis or even loss of a limb.

Topical agents like fibrin adhesives, oxidized cellulose (regenerated), absorbable
collagen fibrils, and gelatin sponge with or without thrombus are also helpful for
arresting bleeding from small vessels. Bleeding from drilled cut or chipped edges of
bene can be controlled by using bone wax plugs physically.

. Application of Tr. Benzoin, Liq. Ferri perchlor, collodion, ice, cold water etc. can be

successfully used for conirolling bleeding from small vessels.
Bleeding from unidentified points of vessels in a wound cavity can be controiled by
packing or plugging the cavity with sterilized gauze picces (tampon}. Tamponing
favours coagulation of blood by exerting pressure in the area.

. Adrenalin, a vasoconstrictor agent when applied topically controls bleeding especially

from a small bleeding vessel.

. Administration of vitamin X (Kapillin), calcium and other coagulation factors may

have rematkible effect in controlting haemorthage.

NECROSIS

Necrosis means death of tissue in the body. This occurs when enough blood is not supplied
10 the tissue, whether from injury, radiation, or chemicals. Necrosis is not reversible.

Classification

1.

Avascular necrosis is a disease resulting from the temporary or permanent loss of the
blood supply to the bones. Without blood, the bone tissue dies and causes the bone to
collapse. This disease is also known as osteonecrosis, aseptic necrosis, and ischemic
bone necrosis. '

. Coagulative necrosis is typically seen in hypoxic environments (e.g. myocardial

infarction, infarct of the spleen).

Liquefactive necrosis is usualiy associated with cellular destruction and pus formation
(e.g. pneumonia). ’
Haemorrhagic necrosis is due to blockage of the venous drainage of an organ or tissue
{e.g. in testicular torsion).

Caseous necrosis is a specific form of coagulation necrosis typically caused by
mycobacteria (e.g. tuberculosis).

. Fatty necrosis results from the action of lipases on fatty tissues (e.g. acute pancreatitis,

mammary Ussue necrosis}.

_ Fibrinoid necrosis is caused by immune-mediated vascular damage. It is marked by

deposition of fibrin-like proteinaceous material in arterial walls.

Etiology

There are many causes of necrosis including injury, infection, cancer, infarction, toxins and
inflammation. Severe damage to one essential sysiem in the cell leads to secondary damage 1o
other systems, a so-called “cascade of effects™. Necrosis can arise from lack of proper care to a
wound sile. :

s Physical agents Jike excessiv. heat.or cold.

o Meghanical injuries that crush or cut off blood supply.
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* Loss of blood supply cuts off oxygen, may be due to passive hyperemia with sluggish
flow of nutrients and deficient oxygenation {volvulus, steangulated hernia) and ischemia
{decreased blood supply to 2 part) due to thrombus or embolism: compression of an
artery, and ergot poisoning.

GANGRENE

Gangrene is necrosis and subsequent decay of body tissues caused by infection or thrombosis
or lack of blood flow. It is usually the result of critically insufficient blood supply sometimes

caused by injury and subsequent contamination with bacteria. This condition is most common in
the extremities,

Etiology

The main factors in gangrene are loss of blood supply, and later invasion of the part by
MiCro-organisms.

Gangrene may be caused by

Direct damage to tissues which include :

(ay Mechanical compression or interference with blood and nerve supply to a part of ithe
body or an organ while lying on a hard floor. Example; bed-sores; sit-fast.

(b} Physical agents like application of heat and cold. Example: bums, frost-bite.

(¢} Action of acids, atkali and other chemicals producing dry gangrene and moist
gangrene.

(d) Impaction of intestine in the hemial ring and infestation with pathogenic microbes
especially with anaerobic infection.

Indirect changes in tissues due 1o cardiac, venous, anerial or nervous affections like:

{a) Ergot intoxication, which causes spasmodic narrowing of arterioles and leads to dry
gangrene of extremities. It is commonly seen in feet of cattle.

(b} Diabetic gangrene narrows arleries and sugar in tissues, favours bacterial growth.

(c) Senile gangrene i.e. arteriosclerosis in old age, which narrows lumen of blood vessels.

Common sites of affection

L. Extremities like legs, ears, tail, wattle and combs. It is mostly due to freezing or ergot
poisoning.

I

- Mammary gland: Staphylococcal mastitis produces necrosis due to toxins or thrombosis
of mammary vessels.

3. Involvement of lung due to wrong drenching of medicines, improper passage of stomach
tube or severe lung infection.

4. Intestines in equines are commonly involved either with infarction due to verminous
thrombosis of anterior mesenteric artery; or dve to acute, local passive hyperemia
produced by intestinal torsion, volvulus or intussusceptions.

Ly
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Classification, etiology and signs of gangrene

Wet gangrene, or
moist gangrene

Etiology

Sudden -interruption of blood flow
such as due to bums, freezing, injury
or blood clot. Wet gangrene spreads
very quickly and can be fatal.

Characteristic Signs

Affected tissue may appear
badly bruised, swollen or
blistered.

May also become infected.

No clear line between healthy
and affected tissue.

Dry gangrene

Insufficient blood flow through the
arteries such as due to atherosclerosis
or blood clots. It usually doesn’t
involve bacterial infection.

Affected tissue becomes
shriveled, dry and blackish or
greenish colour.

Cold 1o touch

Gas gangrene

Infection with certain types of
bacteria, such as Clostridium, It
typically occurs at the site of a recent
injury or surgery. The bacteria rapidly
destroy muscle and surrounding
tissue.

Swelling around skin due to
exudates and gas formation.
Skin initially looks pale and then
turns dark red or purple in
colour.

Offensive odour of exudates.

Diagnosis
Diagnosis of gangrene will be based on a combination of

» History (recent trauma, surgery. cancer. or chronic disease).

¢ Physical examiration.

¢ Results of blood and other laboratory tests (presence and extent of infection).

Treatment
Treatment should be directed o -

Prevention of cause and exlension of gangrene.

Debridement : Removal of dead. damaged. or infecied tissue to improve the healing

potential of the remaining healthy tissue.
Application of warm antiseptic fomentations 1o relieve pain.

Surgical excision or amputation of a limb or ergan.
Antibiotics alone are not effective because they do not penetrate ischemic muscles

sufficiently. However. penicillin is given as an adjuvint treatment 10 surgery.

In addition to surgery and antibiotics, hyperbaric oxygen therapy (HBOT) is used that
inhibit the growth and kill the anaerobic organisms.

M




An ulcer is a localized defect in the continuity of an epithelial surface withoul any tendency
to heal. It is usually associated with an inflammed base of granulation tissue with or without
necrotic slough. The majority is chronically inflammed; the slough at their base represents
inadequate drainage. Acutely inflammed ulcers may have an outer rim of cellulitis. Ulcer must
be difiercniiated from erosion which is an epithelial defect with loss of superficial layers, but the
hasal layers are intact.

Ciassification
+ latrogenic ulcers : wound breakdown post-operatively and in irritant fluid extravasating.
« Non-specific ulcers : e.g. Traumatic ulcers including secondary stress ulcers.
s Specific Ulcers : as observed in wberculosis, ulcerative lymphangitis, and glanders.
+ Malignant ulcers observed in skin and gastrointestinal tract.

« Ischemic ulcers or Decubitus ulcers ; These are due to continuous pressure which
interferes with supply of nutrition to local tissues leading to pressure or bed sores.

o Lifective ulcers: primary e.g. viral, tuberculosis, and secondary e.g. due to drainage of
deep focus. '

» Neuropathic uleer ¢.g. in diabetes.

Etiology
+ Repeated and continuous irmitation of wound. e.g. Traumatic ulkcer, bed sore.
e Secondary infection of the site by bacteria, fungus or virus with which the tissues cannot
effectively combat.
+ Insufficiency of nerve and blood supply to the part.
.+ Presence of necrotic tissue or foreign body in a wound.
+ Specific diseases like tuberculosis, glanders, and ulcerative lymphangitis.
e Presence of neoplasm. e.g. Rodent ulcer.

t:,_c:ommu:m sites of ulceration
A Catle : yoke :
Horse : saddle place, elbow, limbs:
Dog : roct of tail, tip of ears, and comea of eye.

Ulcer : . ‘ : o 75

Symptoms
» The edge of ulcer may be raised or in level with the surrounding skin and rugged. “
» The center of the lesion may be flat or concave, and may shuw necrotic spots.
 Granulations are pale or blue in colour depending upon the form.
» The discharge may be serous, purulent or grayish.

Treatment .

The specific treatment of an ulcer is dependent on the subtype.

+ Elimination of the cause adversely affecting the course of ulcerative disease and
stimulation of regenerative processes at the affected site.

¢ Asiringent or caustic applications for ulcers with excessive or unhealthy granulations.
e.2. copper sulphate, silver nitrate, carbolic acid. '

s Thermo-cautery with red hot iron to destroy unhealthy tissue which promotes granulation
and cicatrisation.

» Bier’s hyperaemic treatment.

» Antibiotics are only indicated for infected ulcers in which there is evidence of spread
around the margin ¢.g. a cellulitic rim and there may be ongoing systemic infection e.g.
tuberculosis.

+ Exposure to ultra—violel rays to stimulate circulation and to destroy micro-organisms.

» For large deficits or pro'longed ulcers with little evidence of healing, further surgical
intervention may be indicated e.g. skin grafts and rotational flaps.

W,




Burn is an injury of integuments and
undertying tissues, occurring due to high
temperature or chemical substances. Burn may
be defined as tissue changes that occur on
excessive absorption of heat by skin.

A scald is an injury caused by hot liquids
or stream. Scald is likely to be more mjurious
than burn because the hot liquid may penetrate
into the deeper part of tissues.

Classification

A. According to the depth and severity
of bumn : '

Burn in a cow

+ First Degree (Superficial) : Epidermis 1s affected and transient ersthema. sometimes
vesicle formation and desquamation of the epidermis ovcurs. Epidernuat burns look red.
are painful and heal rapidly.

» Second degl%é burn (partial thickness bum) : Here. depth extends 1o the mid dermis.
Loss of epidermis is complete. Capiltaries and venules in the demuis is dilated. congested
and exude plasma. There is erythema, coagulative necrosis of epidermal cells and vesicle
forration. Healing is rapid and compleie by the regeneration of epithelivm inless there
is involvement of secondary infection.

¢ Third degree burn (Full thickness) : It is characterized by coagulation of eprdermis and
dermis. Severe edema of the subcutis develops and dry zungrene of the dumaged tissue
occurs. The epidermis is desiccated and charred with precence ol bluch layer in skin.
Permanent scarring occurs due to healing by granulation. Full thickness burn 1s insensitive
10 pain because of damage of cutaneous nerve endings.

¢ Fourth Degree : Here, subcutancous fascia and deeper tissue like muscles. bones etc are
involved. The clinical features are similar to those described in third degree burn, Repair
is by scar formation preceded by sloughing of the necrotic tissue.

Burn and Scald 77

Etiology
The following may cause burn
A.Thermal injuries
1. Direct heat
3. Scalding

B. Electrical burns
1. Electrical cord exposure
C. Chemical burns
Injuries caused by chemicals like strong acids and alkalis, solvents, petroleum distillates
and hot tars are referred to as chemical burns. The chemical produces localized necrosis of skin
and deeper tissues with which it comes in contact. The degree of tissue destruction depends on
the strength of the chemical and the duration of contact. Chemical causes local coagulation of
proteins and necrosis.

2. Flame

2. Lightning

Clinical Signs
Thermal burns
¢ Superficial-hyperemia, desquamation and pain.
¢ Partial thickness-exudation, pain, decreased sensitivity.
« Full thickness-White, black or brown, leathery escher, subcutancous edema and little or
no pain.
Electrical burns
s No pain.
s Well-circumscribed cold, blood less, pale yellow lesion.
Chemical burns ‘
¢ Line of demarcation between dead and healthy tissue.
o Devitalized tissues may gel infecied.
¢ Formation of vlcer which heals gradually.

Treatment

The therapeutic measures must be aimed at

o termination of painful stimuli and improvement of the nervous system function for

avoiding shock;

¢ reduction of autointoxication:

» Prevention of infection;

» prometion of rejection of coagulated skin and tissues and

» creation of favourable conditions for regeneration of skin.

Anti-shock measures are 10 be provided to prevent shock that may arise as burn complication.
Burn may lead to renal failvre and fatty infiltration of lver thus appropriate care should be
extended to combat the complication.

Local treatment of burns should include :

« Application of ice (3-17°C) pack wrapped in a soft towel and cold water for 30 minutes
or covers it with wet towels. This also helps to remove caustic substances (acid or alkali)

if these -are the cause.
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Hair should be removed and gently clean from the site. Necrotic tissue shenld be debrided.
The area should be swabbed with weak vinegar (half water, half vinegar) using cotlon
wool or cloth.

Topical antibacterial ointments may be applied to prevent the animal from post burn
sepsis. Several topical commercial products like Aloevera cream, Silver sulphadiazine
cream (Indo-Pharma), Silver nitrate 0.5% solution, chlorhexidine 0.5% Solution,
gentamycin sulphate (.1% cream, povidone iodine cream can be used. Soothing and
protective preparations like Badional gel (Bayer), Caladry! cream (Park Davis), Burnol
{Knolly may be used as bum dressing.

Drugs like gentian violet, picric acid, acriflavin and tannic acid should not be used as
far as possible as they delay the healing process by damaging the living cells.

Analgesic should be given to reduce pain.

Hypovelemic shock and acidosis are to be prevented by supplementation of large quantities
of fluid (Dextrose 5%) including 4% sodium bicarbonate.

The treatment in chemical burns should include washing with lots of plain water and
neutralization of the offending chemicals. Acids can be neutralized with 2-3% soluti \
of sodium carbonate or milk, while alkali with 2% viregar, citric or boric acid. Finally
soothing ointment like olive oil may be applied. If shock occurs, keep the animal warm
with heating pads or hot water bottles and a blanket of heavy coat. A burn patient (pet)
should be provided with ample warm fluids to drink and this may be given in the form
of milk or glucose water.

Frost bite is injury of tissues due to the action of a low temperature on them. The condition
< rare in animals because they can withstand cold temperature due to their hairy coats and will
instinctively seek shelter from inclement weather. Udder and teats are commonly frozen in cows
during exercise on frosty winter days. Besides the prepuce, penis and scrotum in horses, snout
of pig, comb and wattles of birds, tip of the ear and scrotum of dogs, tail and distal extremities
in other animals are commonly affected. It usually occurs in a low temperatre but it can also
ensue in prolonged action of wet moderate above zero temperature (3-7°C) since heat conductance
of the skin is increased and heat emission is intensified by it.

Causes
« Exposure to cold or chilling environment.
» Contact with cold metal, glass, and liquids.
¢ latrogenic freezing with cryogens like liquid nitrogen and nitrous oxide etc.

Classification and Pathophysiology
. Various degrees of frost bite recognized are:
1. Mild : Contraction of blood vessels (parts appear white) — paralytic dilatation of

blood vessels —» engorgement of vessels —— parts appear red and swolten —— thawing —
severe pain

2. Moderately severe : Below 0°C temperature for longer period than mild — injury of
Blood vessels ——» inflammation of the tissues -—> redness of epidermis together with certain
amount of necrosis and blister formation —> desquamation.

3. Severe : Temperature falls for lower than freezing point —— impaired circulation of
blcod and tymph —— parts undergoes necrosis and gangrene may ensue.

Clinical Signs
e Loss of sensation in the affected part.
e Cyanotic or pale appearance of frozen part.
« Moderate edemas, pain and very cold to touch,
» Shivering.
o In neglected cases, necrosis and sloughing of skin.

"

S AT 2% L

p—— ___



B

L

ARG

80 A Text Book on Veterinary Surgery and Radiology

Treatment
¢ Withdrawal from cold

» Warming of frost bitten extremities, and restoration of blood and lymph circulation :

" Frozen animals must be immediately put in a warm housing to restore body core
temperature. Hot water bag or hot pad may be used for warming; frozen parts should be
bathed in increasingly warm water unti} pink colour is restored.

* Prevention of infection with systemic antibiotics,

* Fluid therapy with dextrose should be considered.

* Analgesics may be provided to prevent self-trauma.

¢ Artificial respiration should be provided to frozen animals.
* The frozen tissue should not be massaged.

s Necrosed tissue if there, should be removed. Amputation of frozen part if necessary,
should be carried out, i

¢ Diet : High protein, high caloric diet and vitamins should be instituted. !

o0 ' !
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Flvid and electrolyte therapy is used (1) to replace dehydration deficits, (2} to maintain
normal hydration, (3) to replace essential electrelytes and nutrients, and (4) to serve as a vehicle
for the infustons of certain intravenous medications. It is an invaluable aid in management of
surgical patients. Surgical patients require a normal fluid balance before surgery to prevent
hypotension caused by peripheral vasodilation during surgery, and or to protect against excessive
loss of fleid during surgery through bleeding or tissue drying. Healthy animals also show
cardiovascular changes associated with anaesthesia and surgery. Anaesthesia alters vascular
volume, depresses cardiac output and blood pressure and decreases compensatory responses to
blood loss. In addition, concurrently administered drugs (antibiotics, corticosteroids) can depress
vascular tone and blood pressure, some surgical procedures depress venous return, cardiac output
and blood pressure, and evaporation from exposed tissue decreases vascular volume. In the
compromised patient, there are additional problems of ongoing fluid ltosses (haemorrhage,
sequestration eic) and incomplete therapy of hypovelemia, dehydration, electrolyte and acid-base
abnormalities.

Volume of fluid needed

Volume resuscitation is the key to restoring perfusion, correcting tissue oxygen debt, and
minimizing end-organ insult. The volume of finids administered is the sum of the replacement
needs, maintenance requirements and estimated future losses. Rapid replacement of existing
deficits is best accomplished by intravenous administration. Replacement of intravenous fluid |
volume must be made based on physical findings (e.g. hean rate, pulse quality), central venous
pressure and mean arterial pressure, PCV and TS, electrolyte and acid-base parameters and urine
output.

Replacement needs can be calculated as follows:
Need (L) = % dehydration x body weight (kg) x 1 L + losses from vomiting, diarrhoea.

Maintenance requirements : In case of canine and feline, the normal maintenance
requirement is approximately 50-70 mlkg/day which may increase proportionately with the

increment of metabolic requirements.

2 -
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Rate of fluids administered varies with the condition of the animal especially on the
severity of the dehydration. As a rule, the entire fluid deficit should be corrected and maintenance
fluids should be administered before surgery takes place.

In hypovolemic patients that do not have cardiovascular disease, fluids may be administered

at a rate of upto 100 mbkg/hour. A satisfactory rate in cow is about 2-3 litre/hour and in horse

" 8-10 litre/hour. In small animals, the rate of fluid infusion can be determined by the following
formulae :

Drops/mirute x drop facter = mlhour

Drop factor is obtained by dividing 60 by numbers of drop that are needed to deliver 1 mi.

Choice of fluids

The choice of fluids depends on the electrolyte status of the animal and concentration of
the fluid loss.

« Tsotonic saline solution when administered intravenously, remain within the extracellular
fiuid compartment and helps in increasing intravascular fluid volume.

+ Hypertonic saline solution (> 0.9%) if admimistered intravenously, there is rapid
rearrangement of fluids from the interstial to the intravascular space.

« Lactated Ringer solution helps to maintain acid base balance and is the choice of any
unknown or emergency situation due 1o close resembles of clectrolyte composition (o
plasma.

» Hypotonic saline solution tike 5% dextrose supply free water.

In brief

ECF replacements : RL, NS

Plasma volume expander : Bovine gelatine, Dextran
ECF acidifiers : NS

ECF alkanisers : Bicarbonate or ils precursors

ECF diluents : 5% dextrose solution

Estimating the Degree of dehydration

Physicat -Examination Findings

Percentage of
Dehyvdration

History of N 1
5 - Dry oral mucous mcmb_raiie"s'.. .
68 | Mild to moderate degroe of decreased skin turgor; dry oral misboils membrancs.
10-12 Marked degree of decreased skin turgor, dry mucous membranes, weak and

rapid plse, slow caplary rfll e, moderai 1 arked mentl depression

Conditions requiring fluid therapy in surgical patients
» Healthy patients with no underlying pathology
» A balanced electrolyte solution (BES) such as Lacted Ringer’s solution should be
administered rapidly into the intravascular compartment throughout the anaesthesia which
provides electrolyte in about same concentration as that found in blood.

Principles of Fluid Therapy in Surgical Patients ' . 83

e Dehydration prior to anaesthesia should be treated to ensure that paticnt stébility is -
optimal. - -
¢ Well hydrated animals should provide free access to water for upto about 2 hours before
induction of anaesthesia. '

» Hypovolaemic animals should not be anaesthetized as irreversible tissue damage may
occur with the added insult of cardiovascular depression induced by anaesthetic agents
and surgery. Y

The compromised patient

Requirements of fluid during surgery depend on the underlying canse and the procedure.
Compromised patients should not be anaesthetized before the cardiovascular system has been
stabilized. The choice of fluid in compromised patients is balanced electrolyte solution (BES) at

10-15 ml/Kg/our. Other fluids like plasma, colloid, blood or related blood substitutes may be
used.

Haemorrhage during surgéry

There are certain surgical conditions like tumour excisioh, amputation, mandibulectorhy,
nasal and sinus surgery, maxillectomy where bleeding may be expected. The resultant blood loss
may lead to decreased tissue oxygen delivery.

To re-establish normovolaemia, Lactated Ringer solution (LRS) is the most commeonly used
replacement fluids because they are usually effective, readily available, easily administered, and
relatively inexpensive. This results further haemodilution, but decreases blood viscosity without
adversely affecting tissue oxygen delivery. Hypertonic saline solution @2-4 ml/Kg may be used
as an alternative source of LRS. If PCV actally falls, blood or oxyhaemoglobin are needed to
maintain tissue oxygen delivery.

Gastric Dilatation-Volvutus {GDV)

The GDV complex causes hypovolemic shock as well as gastric sequestration of fluids and
electrolytes. Although the hypovolemia may lead to tissue hypoxia and eventually metabolic
acidosis, there are several instances in which the gastric hydrogen and chloride ion sequestration
can offset the acidosis and perhaps even cause a metabolic alkalosis.

GDV complex in caniae are initially treated with LRS to re-establish normovolaemia, their

acid-base parameters should be monitored if possible in order to detect any need for a change
in fluid type.

Fluids for the patients with Anaemia

Intravenous fluids are sometimes used excessively in the anaemic patient when the
decrease in red blood cell mass is misinterpreted as total blood volume depletion. Anaesthetic

drugs during surgery reduce PCV mildly to severely depending upon the agents used and volume
administered.

The dehydration deficit and maimenance fluid volumes should be gradually replaced over
& 24-hour period with an isotonic crystalloid solution, while fresh whole blood is used to replace
the red blood cells before anaesthesia. The volume of whole blood infused should be considered
when calculating the volume of crystalloid for infusion.
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Blood substitutes

There are several problems associated with administering blood which include limitcd
availability, incompatibility and disease spread. Moreover, crossmatching and blood-
collection, and storage procedurss restrict the use of blood products in an emergency snuan

An ideal characteristic of bloed substitutes should be nontoxic, free of pathogens, capab
of transporting oxygen and carbon dioxide, have a long shelf life, 4nd be available at a rcasonable
CoSL

A haemoglobin-based oxygen carrying solutions has recently been derived from bovine
haemoglobin (Oxyglobin). Oxyglebin is a dark purple, sterile, polyionic colloidal fluid, pH 7.8,
based on glutaraldehyde-polymerized, ultrapurified bovine haemoglobin formulated in a modified
Lactated Ringer’s solution that requires no cross-match prior to infusion due to lack the antigenic
red cell stroma present in whole blood. Oxyglobin can potentiatly improve overall oxygen carrying
capacity, not only by increasing total haemoglobin concentration in excess of that found in
circulating erythrocytes, bui atso through facilitative transport of oxygen between erythrocytes
and tissue and the “near wall excess” phenomenon where plasma containing ceil-free haemoglobin
is concentrated at the walls of blood vessels. It is metabolized and eliminated via the
reticuloendothelial system. Approximately 90% of the administered dose is eliminated from the
body 5-10 7 days after infusion. The recommended one time dose is 30 mL/kg administered
intravenously at a rate of up to 10 mL/kg/h but may overload the vascular volume.

Summary of fluid therapy for surgicat patient

+ The volume and type of fluid are dependent cn the patient’s physical status, the acid-
base, fluid and electrolyte status; the surgical procedure; and the expected losses occurring
during the procedure.

No one fluid schedule is perfect for all patients.

A brief minor surgical procedure in a healthy surgical patient needs little or no fluid

therapy. '

o Extensive surgical procedures involving invasion of the abdomen or the chest as well as
in cases with trauma and expected major blood loss, much more volume and a specific
balanced replacement of fluid are needed.

« Based on the severity of the surgical case, administration rates of 5 to 15 mL/kg/h or
E‘_rgater of crystalloid may be required to maintain perfusion.

» Blood loss of 20% to 25% of the calculated blood volume is indications for colloids or
blood teplacement at the ratio of 1 : |

o A better approach in fluid therapy is combination of crystalloids as well as natural and
synthetic colloids, to obtain and maimain perfusion and oxygenation to the tissues.

L

An infection is the detrimental colonization of a host organism by a foreign species. In an
infection, the infecting organism seeks to utilize the host’s resources in order to multiply (usually
at the expense of the host). The infecting organism, or pathogen, interferes with the normal
functioning of the host and can lead to chronic wounds, gangrene, pain and discomfort and even
death especially in veterinary surgery.

Classification
s Incisional

+ superficial (skin and subcutaneous tissue)
¢ deep (deep soft tissue muscle and fascia)
» Organ/space manipulated during an operation.

Deep incisional and organ/space are the types of surgical site infections that cause the most
morbidity.

Etiology

b. Endogenous (e.g., bacteria on the patient’s skin): Most surgical site infections are
caused by the patient’s own bacterial flora.

2. Exogenous sources (e.g., personnel, the environment or materials used for surgery).

The most common microorganisms causing surgical site mfecnon are Smpfnlococcm anrens,
Coagulase negative staphvlococeus and Enterococcis.

Microbes most likely to cause acute infection at different body sites

Traumatic and sqrgica] wounds | Staphylococcus aureus, Grbup A hemolytic Streptococcus

(Streptacoccus Pyogeries), Gram negative bacilli, Clostridia,
.| ‘Anaerobic streptococm Enterococcus

__1:_ - Anaerobic Streptococcn' B. frugilis, Staphviococcus anreus,
.. | Klebsiella pneumoniae, Streptococcus pneumoniae, Fungi,
[ Actinomyces, Norcardia, Pseudomonas aeruginosa.

S Stmptococcus pneumoniae, Gram

lhylar:oc ' 'm sy Group A haemolytic Streptococcus
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(astcomyelits)

| (Sireptococtus pyogenes
| mberculosis, Pseudomy

Factors that increased risk include diabetes, steroid use, obesity, maknutrition etc. Other
precperative and intraoperative risk factors are:

» Asepsis

« Tnappropriate use of antimicrobial prophylaxis

« Infection at remote site not treated prior to surgery

+ Shaving the site vs. clipping

+ Long duration of surgery

« Improper skin preparation

+ Improper surgical team hand preparation

o Environment of 1he operating room (ventilation, sterilization)

+ Surgical dress and drapes

« Surgical technique: haemostasis, sterile field, foreign bodies

» Operating room traffic

» Administration of supplemental perioperative oxygen may decrease surgical sitc infections
raes.

Optimization of antimicrobial prophylaxis
It is ane of the most important interventions in preventing surgical site infections. It provides
a brief course of an antimicrobial agent in order to reduce the microbial burden of intraoperative

contamination to a level that cannot overwhelm host defenses. It s critically timed adjunct to »
other surgical site infections prevention measures but not an attempt to sterilize tissues.

Following factors are (o be taken into considerations while practicing optimal surgical
antimicrobial prophylaxis : -

‘s “Appropriate choice of antimicrobial agent.

+ Proper timing of the antibimicrobial prior to the incision.

+ Limiting the duration of antimicrobial admimistration after surgery.

Appropriate Antimicrobial agent

Clinicat efficacy, safety, cost and spectrum should be the guideline for selection of
antimicrobial agents. It should be “active against the pathogens most commonly associated with
wound infections following a specific procedure and against the pathogens endogenous to the
region of the body being operated on” In clean comaminated procedures, it is generally
recommended that a single dose of cephalosporin be administered intravenousty by anaesthesia
personnel just before the incision.

Proper timing of Antimicrobial administration

Timing of administration should be selected so that optimal concentration in the serum/
tissue at the time of the incision can be achieved. It is equally important to maintain that
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therapeutic level in the serum/tissue thmughoﬁt the operation, If the surgical procedure is longer
than the half-life of the drug, the drug must be re-dosed during the procedure. Preferably, the drug
should be given no more than 30 minutes before the skin is incised.

Limiting the duration of antimicrobial administration
Discontinuation of the antibiotic within 24 hours after surgery is recommended in medical
practice for two reasons:
1. Use of the surgical prophylaxis antimicrobial agent past this time frame has not been
shown to improve surgical site infections rates and increases the cost of care unnecessarily.

2 Indiscriminate use of antimicrobials can lead to the development of antibiotic resistant
MICrOOIZANISIIS,

Treatment of surgical infection

A fundamenta! prerequisite for successful management of bacterial infections is the availability
of a therapy effective against the offending microorganisms. The immune system of the host is
well equipped to combat bacterial infection. Antimicrobials include the antibiotics as well as the
semi-synthetic compounds used against microorganisms. Apparently the most justified use of
antibiotics in small animals is the therapeutic application against specific diseases, although a
judicious strategy is warranted in therapeutic use.

Qualities of an ideal antimicrobial agent
The desirable qualities of an antibacterial agent include :

¢ Should be broad spectrum in action.

+ Should preferably be bactericidal in nature.

» Should not produce supra infection.

+ Should be stable at room temperature.

o Should not produce cross resistance within group.

» MEC should be maintained for long duration.

¢ Should have good distribution in various body fluids and tissues,
e Protein binding should not affect its clinical effect.

» Should have a high therapeutic index (more than 4).

Selection of antibiotic
The factors for selection of antibiotic include :

o Identification of the infecting organism based on culture.

s Idemification of the anatomic and pathelogic sites of infection.

e Sensitivity of the pathogen to the antibiotic.

» Cost effectiveness.

« Route of administration, therapeutic dose, duration of therapy and clinical pharmacology.

« Age, sex and species of animal,

« State of body defence.

s Indications for combination therapy.

Empirical antimicrobial selection is indicated in life-threatening maladies that exist or
develop while awaiting culture and sensitivity results and in minor infections where culture and
sensitivity testing are not cost effective. )

. .
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Duration of antimicrobial therapy is based on clinical and laboratory findings. Generally
in veterinary surgical patients, with wound infections are treated for 10-14 days. Animals with
existing wound infections are treated initially with intravenous medication followed by
hospitalization.

Empirical Antibictic therapy

urce of infection Possible Organism  Perferred Antibiotics

Skin, urogenital tract, Staphylococcus Aﬁi_dmcﬂhﬁ-élawlénaté, Gentamycin,
osteoryelitis =~ cephaosporin, oxacillin, clindamycin,

 trimethoprim-su;phamethoxazole.
Traumatic wounds and. E. coli Am(;-xicillin-clavulanate, Gentamicin,
alimentary or urogenital tracts cefazolin, enrofloxacin, amikacin’
Burns, urinary tract Pseudomonas Ciproflozacin, '

Bacterioides fragilis Amoxicitlin-clavulanate
Klebsiella

Pastureila

Abscesses, respiratory tract

Nosocomial, alimentary tracts Amikacin, enroftoxacin, cefazolin.

Soft-tissue infection and
respiratory tract

Amoxicillin, ampicillin cefazolin.

Reacons for failure of antimicrobial therapy
« Improper diagnosis of the offending microbial agents.
¢ Development of resistance during the course of therapy.
» Suprainfection by a reststant opportunist pathogen.
» Reinfecuon on withdrawal of treatment,
2 Antibiotic net sufficient 1o kill multiple pathogens.

,

Presence of foreign body at the sie.
s+ Inappropriate route of administration and insefficient dose of diug ased.
» Reduced bodv defence and drug interactions.

Nosoconial infections are infections that are not present or incebating at the time of
ac - tance ‘but develcp during hospitalization. Common nosocomiai pathogens are (iianvdia,
M olaima, Klebsieia. safimonella, clostridium perfiizgens. Psendomosus aeriginesa. Fastureliv
mu. wida, E. coli. Stapivilococcus. Sreptococcus eic. In veterinary practice: nosooumial intections
: Lomesgiratory troct ofections. urinary tract infections. wurgical woung

st with intrasenens catheterization.

2enons and bacen

T

S tesreni of these

izcnoms includes eliminating ire source of n. Enerrupting spread

ng risk factors,

ceand alizr co

selagien of anine i nosocomial infections vinly and reservoirs of said infections.

+ suncilionce roatines shovld be established B+ seriodic and random microbial sampling
and hospits§ yuimneni
» Mamicmee of proper surgical technique.

AFFECTIONS OF MUSCLES

Muscle lacerations

Any muscle may be injured atong with fracture of the adjacent bones. Muscles lacerations

are common in domestic animals mainty in catile, buffaloes, goats and rare in sheep due 10
presence of thick layer of wool.

Etiology
Muscle lacerations are generally occurred as a result of:
» Violent muscular contractions
» Overextension of joinls while kicking
e Wire cuts, dog bites, hoof and horn injuries
¢ Overstraining by body weight during rearing up
» Car accidents
Ciinical signs

i s o axtremities are

s Tmpairment of posture and zait accoimpanied T+ 'an
facerated.

= Frofapse of etnia of internal vieeory in ler

1onuscles,

o ateral laceratiens of

SRS Wl
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« Wound should be thoroughly cleaned and debrided with warm isotonic saline solutions
followed by apptication of antiseptic lotions. Presence of foreign body if any, should be
removed. Wound closure may be accomplished as per the standard protocol of wound
management. )

« Topical and systemic antibiotic therapy should be considered in contaminated and infected
wound. :

« Finally, immobilizing dressing should be applied where it is needed.

Muscle rupture
Muscle rupture either partial or complete is generally observed in younger animals as
compared o tendon ruptures in older animals.

Etiology _

« Powerful active contraction of a flexor motor unit at the same time forced passive
extension OCCUrs.

« Direct injury from slipping, struggling while casting, falling from a height etc.

o Necrosis of muscle resulting from eosinophilic myositis may also lead 10 rupture of
muscle.

» Rupture of ventral abdominal muscle may occur due to paucity of thick layer of wool
in sheep.

e Local tenderness, subcutaneous ecchymosis, swelling and lameness are the main signs
in muscle rupture.

+ Rupture of gastrocnemius muscle : inability to maintain the normal support at hock.

* Rupture of peroneus tertius muscle : dragging of hind foot and looseness of achillis
tendon. Hock-extended, stifle-flexed.

 Rupture of adductor muscle : recumbency.

» Rupture of biceps femoris muscle : signs resembling 1o intermitient upward fixation of
the patella in ruminant.

Treatment
Incomplete rupture
o Immobilization with cold packing in acute cases.
« Rest with pressure bandage to alleviate pain.
» lmmobilization of affected limb followed by restricted activity for two or three more
weeks.
Complete rupture
= Reparative surgery may be considered of the affected muscle.
» Physical therapy and active and passive movement after four 1o six weeks are considered.

MYOSITIS
Inflammation of a muscle is called myositis occurred mainly due to traumatic injury or
infection. ;

Affections of Muscles, Arteries, Veins and Nerves

Classification
Myositis can be broadly classified into:

: gt
1. Traumatic Myositis results from contusions, sprains and i\a'ft"}:*oéfa_ﬁoﬂshéf' mus
Lameness is observed if limb muscles are affected. Acute symptoms of inflamm
are observed. The inflamed muscles are enlarged, painful and tense at site of ir
Palpable fluctuation is observed in partial and complete lacerations.

Infective Myositis is caused by bacterial infections that have invaded the muscle t
through the injured skin. Elevation of general body temperature and impairme
muscle function are noted.

i

3. Fibrous Myositis is accompanied by overgrowth of interstitial connective tissus
atrophy of muscular fibers with scar formation. This type of myositis is a result:
purulent, rheumatic and traumatic myositis. There is cord-like consolidation
entargement of muscle with absence of tenderness. Contracture of joint may en:
there is involvement of muscle or shortening of it

4. Rheumatic myositis is accompanied by neurodystrophic processes in the system ¢
connective tissue, caused by prolonged action of an infectious-toxic irritant alt}
the exact etiology of this condition remains unclear. The characteristic signs note
rise in body temperature, tenderness of muscles, stiff gait and pain. Animals pre
lie for a longer time and stand up with great difficulty. During movement, lam
appears in alternate limbs, then disappears for a while and agaim reappears.

Treatment
+ Rest is integral part of all form of myositis.
¢ Local application of antiphlegistic drugs followed by massage of a counter irritant

+ Systemnic administration of broad spectrum antibiotic is considered wherever infect
suspected.

e In rheumatic myositis, administration of antipyretic, analgesic and anti-inflamn
agents is considered until favourable response is achieved.

» Various physiotherapeutic procedures like diathermy, light irradiations, vibration m:
and ultrasound may be used topically especially for rheumatic and fibross myos

MUSCULAR ATROPHY

Muscular atrophy is characterized by reduction in muscle size and volume.

Eticlogy
e Generalized muscle atrophy-old age, impairment of nutrition supply and certain c|
diseases (arthritis Le. osteoarthritis, osteomyelitis, ankylosis of joints eic).

o Localized muscle atrophy-paralysis of peripheral and spinal nerves, muscle i
(laceration and compression), presence of neoplasm.

« Deficiencies of vitamin E, B and starvation.

o Thrombosis of major vessels and resultant diminution of nutrient supply leads to isc
atrophy. _ :
e Genetic predisposition.
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Symptoms
» Asymmetrical muscle mass in comparison to other side of body.
* Bony prominences are pronounced against the background of atrophied muscles.
* Paralysis and absence of sensation in muscle are observed in neurogenic muscle atrophy.

Treatment
» Identification of underlying cause of disease and its elimination.
* Local massage combined with active or passive movements for restoring muscle function.
+ Rubbing with a counter-irritant ointments and }niments.
¢ Injections of vitamin E, B group are indicated.
¢ Electrotherapy with galvanic current prevents atrophic events.

MUSCLE HYPERTROPHY

Muscular hypertrophy is an increase in muscle mass and cross-sectional area. The increase
in dimension is due to an increase in the size (not length) of individual muscle fibers, Muscle
hypertrophy can be induced by a number of stimuli in which the most familiar is abnormal
exercise. However. genetic predisposition may be the factor that has been reported in bovine.
There i1s excessive muscular development with presence of intermuscular septa.

MUSCULAR DYSTROPHY

Muscular dystrophy is a slowly progressive, degenerative and atrophic change affecting a
variety of muscles. It occurs as an inherited disease affecting sheep, caitle, dogs, cats, pigs etc.
Progressive stiffness of the limbs and neck are observed on 6 months of age.

Symptoms
» Indogs, there is muscular weakness, dysphagia, stiffness in gait, exercise intalerance and
muscular atrophy.

® In ruminants, swollen, painful muscles; stiffness and weakness due 1o involvement of
skeletal muscles.

+ Muscle contracture and scoliosis.

Treatment

There is16 specific known treatment for any of the forms of muscular dystrophy. Phyvsical
therapy to prevent contractures, osthoses (oridhopedic appliances esed for support} and corrective
orthopedic surgery may be needed to improve ihe quality of life in some cuses,
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* In horses, gait 1s fairly characteristic: forward phase of stride is jerky and foot is jerked
back of foot for a short distance before placing on the grouad.
Treatment

* Surgical management of affected tissues by tenotomy, myotenctomy, Z-plasty or complete
resection.

= = Surgical resection of the medial ligament of semitendinosus at the stifle in equine.

CONGENITAL MUSCLE CONTRACTURE

Muscle contracture occurring from congenital factors, are due to damage of muscle fibers,
nerve and vessels. These changes are irreversible and often lead to lameness resulting from minor
changes in gait 10 complete loss of limb function.

Chondrodysplasia syndrome is observed mostly in calves characterized by unabling to
stand properly due to permanent flexure of one or both forelimbs along with abnormat chondral
ossification.

Lrendrnoyasiasiz in calf Arthrogryposis in calf

srapbieg s ening 4 cn overdevelopment of the musculature especially in shoulder, back.
FPEME Liiwiin i T supposed to be cansed by a parr of incompletelv recessive genes.

Liseoare s

‘ -is o the limbs with other growth deformities. it occurs in ai
2Us of waltle, e nen. wrtirogrvposis has more than one cuology, the neticeable muscle
Thapges ohse i offected animals are usueliy unable (o stand.

AFFECTION
Phiebitis

Phieliss iy doiined as inflammation of vein. Inflammation of adventitia of a vessel is called
periphlekitiz and 1a intimaz is endophiebitis. I a thrombus is formed in vein inflammation, the
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process is called thrombophlebitis. These conditions are mostly seen in animals in large veins
mostly used for blood collection and intravenous medications.

Etiology
¢ Improper puncture of a vein wnhout asepsis and antisepsis rules.
¢ Puncture of vein with blunt needles with the animals being excited.
» Too rapid administration and very high concentration of irritant drugs lead to chemical
burn of vascular wall.
¢ Extension of purulent foci outside the vein.
* Presence of infection.
Clinical signs
* Moderate inflammation and pain reaction at the affected site.
s Marked oedema of the dependant region due to venous flow interferences.
s In chronic cases, inflamed vessel appears like a fibrous cord.
* Abscess formation along the course of vein in purulent phlebitis.

* Repeated haemorrhage in haemorrhagic phlebitis.

Treatment

« FElimination of causes of disease and prevention of infection by suitable antibiotics and
clot formation.

+ Drugs that help to clot resorption should be used.
» Counterirritants may be used in dependent portion to stimulate collateral circulation.

e In purulent phlebitis, surgical excision of the affected segment of vein is advisable at the
early stage of inflammation.

VARICOSE VEINS

Varicose veins refer to the marked dilatation as well as elongation of vein. Although, this
condition in animal is low as compared to human subject, still most cases are reported in catile
and buffalo mainly involving radial, saphenous, cephalic, mammary or coccygeal veins.

Etiology
e Trauma or proximal occlusion or insufficiency of the valves resulting 1o become dilate,
tortuous and elongate and loose the elastic property of vein.

s Other predisposing factors are local hypoxia, malnutrition and pain.

* Repeated vascular traumna results to thinning of blood vessel wall.
Treatment

Exact location may be ascertained by contrast radiography.

¢ In early stages- ligation of arteriovenous shunt.

+ In advanced stages- ligation is not recommended for the same.

s Compression bandage may provide temporary relief from pain.

¢ lnjection of sclerosant substances at the site is advisable.

d
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ARTERITIS
Arteritis means inflammation of artery. It is very rare in domestic animals as a sole dise
and may develop at the site of cellulitis, osteomyelitis, sepsis and ulcerative conditions.

In purulent arteritis, initially the canal is obstructed with a thrombus which is soon 1y
and forms various purulent emboli. This purulent embolus is then transmitted in various part
body resulting to the onset of infection. The inner coat of artery is thickened causing constric
of canal. The peripheral blood supply is impaired resulting to necrosis or gangrene of tissue
the area.

Treatment
+ Elimination of local inflammatory -factors causing this condition.
"o Intra-arterial injection of smf.ablc antibiotic in infectious endoarteritis.

¢ Measures to be taken to dilate a constricted vessel canal to improve peripheral bl
circulation.

LYMPHANGITIS

Lymphangitis is the inflammation of lymph vessels due to invasion of pathog
microorganisms from local infection site and absorption of their toxins. This conditien has t
reported in camels and horses. Enzootic lymphangitis observed in horses is caused by Cryptoco
farciminosus and is characterized by inflammation of lymph vessels of the skin and subcutane
fat. Traumatic lymphangitis is caused by Streprococci or Staphylococci where infection is ents
through a wound in skin.

-Signs
e In purulent lymphangitis, lymph vessels protrude more on the skin, well noticeable
hairless skin (scrotum, udder) and appear as solid cards and painful at palpation.
» Enlargement of respective regional lymph node.

« In severe purulent lymphangitis in cattle, solid nodes are seen along lymph vessels
after a few days, it converted in a small abscess, often self-rupturing.

s In deep purulent lymphangitis, there is inflammatory oedema in areas of traver
lymph vessels with pain reaction on palpation.

s In camel lameness, oedematous swelling and fever are seen.

Treatment
» Treatment should be directed at preventing toxin absorpuon and eradication of infe
from the primary septic focus.

e Application of liniments and massage to the area is indicated to reduce swellin;
stimulating the circulation.

 Control of infection by parenteral administration of suitable antibiotics is advisabl

e For ahsorption of oedematous flnids, five percent lugol’s solntion @ 70-100 mi per
by slow intravenous administration is indicated.

« Extirpation of nodes and abscesses is considered in enzootic lymphangitis.
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AFFECTIONS OF NERVES
Spastic paresis

Spastic paresis was reported in cattle in 1922 and has been referred to as “Contraction
of the achilles tendon™, “Else heel” and “Straight hock”. In calves, the condition appears 1
week to 1 year of age of either sexes and is characterized by extension of the stifle and tarsus
and by spastic contracture of the muscles of one or both hind limbs. In adult cattle, the condition
appears between 3-7 years of age and is characterized by extension of muscles of the back and
hind fimbs, causirg lumber lordosis and caudal extension of the limbs. The condition is thought
to be inherited by autosomal recessive genes.

Clinical signs

* In calves, there is progressive lameness, the leg is usnally held in extension behind and
the toe fails to touch the ground. At a later stage, the limb appears shorter than normal
and swings like a pendulum.

¢ In severe cases (after a period of months), the animals fails to maintain body balance and
may fall while wurning.

* In advanced stages, the animal feels difficulty in getting up and stands on three limbs
with arched back.
Treatment
Four surgical techniques may be approached to relieve the spastic paresis.

* Neurectomy of the tibial nerve i.e. severing of the tibial nerve supplying the lateral and
medial heads of gastrocnemius.

» Complete severing of gastrocnemius tendon and partial severing of superficial digital
flexor tendon.

* Achilles tenotomy leaving the fascial sheaths ntact.
* Partial or complete severance of gastrocnemius and superficial flexor tendons.

PERIPHERAL NERVE INJURIES

Peripheral nerve injuries are common in veterinary practice that may occur due to trauma
or other lesions near the nerve. The common affected nerves and their clinical manifestations due
to injury are s#irimarized below:

Nerve injured Characteristic signs

‘Loss of smell (anosmia)

Olfactory nerve

Optic nerve ' Blindness

" Impairment of prehensmn and. masncauon and -clinically

Loss of motor function
- ST manifested by dropped jaw anid protruslon of the tongue

Glossopharyngeal nerve 'lef culty 1__ swaiIowmg, abnormal \?ocal, sounds and

Abducent nerve

Hypoglossal nerve | "+
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Dropping of ear and eyelid, accumulation of food in lhe :

[ Facial nerve
Lo vestibule on the affected side

Spinal nerves Atrophy of the associated muscle

Abduction of the forelimb

Suprascapular nerve

'Brachial plexus Paresis of the affected limb

Radial nerve Affected limb appears longer than the normial, flexed fetlock

and dragging of limb during progression

Sciatic nerve The animal may bear weight, but the stifle does not flex

Tibial nerve The animal stands knucked over and drags the limb during

progression

Peronea? nerve . Dragging of affected limb and hock joint in overextended

position

Obtﬁralor nerve Pelvic Hmb ataxia, total abduction of both the hind limbs in

bilateral affection

Treatment

In all the above cases, prognosis depends upon the character of nerve injury. Contused,
stressed and compressed nerve fibres can restore normaley gradually. However. in severe affections
and lacerations. recovery is hopeless. In cases, where motor and sensory functions are partially
lost, prognosis is favourable where; reinnervation of nerve is expected within the pussage of ume.
The following steps are to be undertaken for management of the conditions:

» Rest is an integral part in recent injuries.

* Soit bedding materials and clean floor condition is imperative.

* To abolish pain and reduce inflammation. administration of anii- inflammatory drugs and
immobilization of the affected pan are indicated.

* Physiotherapy in the form of slight massage. moderate thermal procedures and passive
movements are helpful from fourth-fifth day t prevent muscle atrophy.

* To avoid bed sores in recumbent anjmals. the slde of the animal should be chanaed at
regular mtervals,

* Administration of nerve tonics (Vitamin B
complex imjection} may be helpful in some cases.

HYDROCEPHALUS

Hydrocephalus is a neurological disease in which <
thers is excessive accumulation of cerebrospinal fluid
(CSF) within the ventricular system of the brain. The
resulting increased pressure on the brain causes the clinical
signs that occur with this condition. It may be observed
in young animals (less than 18-months age) or older
animals (greater than 6 years old) and either sex are
€qually affected.

Hydrocephalus in a calf
Courtesy Dr. A Patil
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. Clinical signs
Etiology . : :
o There is increased intracranial pressure
¢ In young animals, it is mostly congenital in origin (born with this condition), intrauterine . Ataxia

or perinatal infections and perinatal trauma.

¢ In older animals, the condition is acquired later in life due to some disease process that
blocks normal drainage of CSFE. The outward signs are not as evident since the bones of

e Varying degree of blindness
» Head deviation on the affected side and pressing on a hard object, circling movemen

the skull are already fused. ] ¢ Occasional muscle tremors

¢ Deficiencies of vitamin A lead to acquired hypothalamus where absorption of fluid is * Anorexia
‘mpaired. Treatment

* Presence of tumour, ¢yst, and haematoma etc. cause mechanical obstruction of impaired Simple aspiration of the cystic fluid through the softened skull bones can be done bu
drainage of CSF and may lead to acquired hypothalamus. chances of recurrence is common, Surgical management of gid is to be performed if cyst i

located superficially. For this infiltration anaesthesia with 2% lignocaine hydrochloride is performe
to minimize the pain sensation. A cross incision or C-shaped incision with convexity directe
rostrally is given and the bone is exposed. If there is no softening of the skull bone, triphenin
is dope (o remove a small disc of bone. The cyst is then removed carefully without making an

Clinical signs

Symptoms of hydrocephalus vary with the cause, the age of occurrence, the brain tissue
being compromised and the degree of tissue damage. The following signs are generally seen in

animals: tear of cyst. There after, the area of operation is painted with mild antiseptic solution. The ski
¢ A domed skull {which gradually become more proncunced). incision is closed by routine standard procedure. Broad spectrum antibiotic for seven days an
¢ Abnormal movement behaviours (restlessness, aimless walking, unable to stand of its dressing of the wound are recommended.
own etc.},
¢ Head pressing, tilting and circling. LK N

» Problems with vision (blindness) and auditory impairment.
* Paddling and seizures.

Treatment

The aim of treatment is to minimize or prevent brain damage by improving CSF flow.
Treatment mostly depends on the. severity of the clinical manifestations and recognizing the
ongoing medical problems.

» Drugs that either decrease the production of CSF or
increase CSF  absorption are considered. §
Carticosteroid may be helpful for this situation. Short
term diuretics may be given,

» Prevention of trauma such as falling or rapid changes
it pressure.

¢ Phencbarbitone may be indicated in dogs that
experience convulsions,

* Surgical treatment of severe cases of hydrocephalus
is placement of a permanent shunt outside of the
brain to drain the fluid.

GID {COENUROSIS)

Gid is a localized, space occupying metacestodal disease
occurring in brain caused by the invasion of intermediate §
stages of Taenia multiceps (Coenurus cerebralis). This
condition is commonly seen in sheep, goat and ox although
incidence is refatively higher in goat and sheep.
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The first recorded use of anaesthesia goes back to the ancient Incas; shamans got coked-
up chewing cocoa leaves and drilled holes in the heads of their patients (to let the bad spirits
escape) while spitting into the wounds they'd inflicted. The use of anzesthesia dates back to 300
B.C. in the Alexandrian period when the juice from the mandrake plant was used. At the same
time. unconsciousness was induced by compression of the carotid artery (by Egyptians}. The first
herbal anaesthesia was observed in pre-history. Opium poppy capsules were collected in 4200 BC
and opium poppies were framed in Sumeria and subsequent empires. Opium was not imroduced
to India and China until! 330BC and 600-1200 AD. but these nations pioneered the use of
cannabis incense and aconitum. Through Europe. Asia and the America. a variety of Solanum
species containing potent tropane alkaloids were used. such as mandrake. henbane. Darra metel
and Darnra inoxia. Anaesthetics were sometimes administered in the Spongia somnifera. a sponge
into which a large quantity of drug was allowed to dry, from which a saturated soiution could
be wrickled into the nose of the patient.

Name of Séiéﬁiist S e iﬁ:portaht'dé_velol;fnent

Theodoric of Lucca 1298 1 Used sponges soaked with opiwm and mandragora for
surgical pain relief.

Paracelsus 1540 | Administered ether to chicken.

Humphrey Davy 1800 | Introduced to his classic work, Researches, Chemical

and Philosophical : Chiefly Concerning Nitrous Oxide,
or Dephlogisticated Nitrous Air, and its Respiration.

Henry Hill Hickman 1824 | Introduced painless surgery on animals using carbon
dioxide as an anaesthetic.

William E. Clarke 1842 | Administered ether from a towel to a Miss Hobbie prior
4 ) to the removal of a tooth by dentist Elijal Pope.
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William T.G. Morten 1844 | Used sulphuric ether as a local anaesthetic agent in his
L Boston Dental practice.
‘Horace Wells 1844 | Described the use of nitrous oxide for dentistry.
"Flourens 1847 | Described the use of chloroform for anaesthesia in
animals.
Pirogoff 1847 | Rectal anaesthesia was introduced in animals using chloral
: hydrate.
| John Snow 1853 | Administered chloroform to Queen Victoria for the birth
. of Prince Leopold.
Dr. C.T. Jackson 1853 | Extensively used ether in animals.
Dadd 1854 | Used ether and chloroform for general anaesthesia in
' animals. ’
Ore 1875 | Monograph on IV anaesthesia was published using chioral
- hydrate.
Vassily von Anrep 1884 | Published first extensive account of the clinical use of
cocaine in a Russian journal.
‘Dr. August Bier 1897 | Administered the first spinal anaesthetic in ammals.
Cuillie and Sendrail 1901 | Described subarachnoid anaesthesia in cattle and horse.
Cathelin 1901 | Epidural anaesthesia was described in dogs.
Setheim 1909 | Paralumbar anaesthesia was described in man.
Retzgen, Benesch & Brook § 1920 | Epidural anaesthesia was described in targe animals.
1930 | Barbiturates was introduced in animals.
Farquharson and Formston | 1940 | Described paralumbar anaesthesia n cattle.
Charpentier 1950 | Introduced phenothiazine as tranquilizer in large animals
1956 | First time hulothane was used clinically in veterinary
practice.
1971 | Introduced xylazine and ketamine.
1983 | Introduced isoflurane tor veterinary clinical use.
1989 | Introduced propotol.
1993 | Released Desflurane for veterinary clinical use.
1999 i Introduced sevotlurane.

-
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GENERAL CONSIDERATIONS
1. Species : Species difference plays a vital role in anaesthesia that may prevent the use of
certain drugs.

A. Ruminants: Generally. raminants are not good subjects for general anaesthesia unless
endotracheal intubation is done. Regional anaesthesia has gained popularity nowadays
in these animals. Major abdominal surgery can be done by paraveriebral or lumbar
epidural anaesthesia. Caudal epidural anaesthesia is routinely used for obstetrical
operations,

B. Equines : Restraint is of paramount importance even in simple hangling as may cause
excitement. Casting may lead 1o fracture in a conscious animal unless an experienced
team is available. Besides. casting is necessary for the safety of the operator as well as
for the animal. During the use of general anacsthesia, care should be 1aken so that
induction should be rapid without excitenient, prompt 1ecovVery from anaesthesia and
animal may stand early witheut falling.

C. Pig : Restraint and handling of pig produces struggling and continuous squealing. _Pig
is a good subject for gemeral anaesthesia with sedatives followed by inhalation or
intravenous anaesthetics. Local anaesthetics are sufticient for piglets.

D. Deog and cat : General anaesthesia is successfully used in dog for alk types of operation
except in brachycephalic breeds with nasal bone depression as relaxed jaw muscles
cause obstructioni Merphine in higher doses causes exciration n cat.

2. Age : Anaesthesia in the very young patient is subjected io higher risk due to limited size.
limited muscular and adipose tissue in which anaesthetic may be redistributed and underdeveloped
metabolic and excretory mechanisms.

3. Breed : Breed predisposition plays a role in anaesthesta. Brachycephalic dags need a
patent airway via endotracheal intubation due to their pendulous soft palate and restricled respiratory
IzgSéage_s._Shor_t-légiing-anaesthetics (e.g. Propofol) may be chosen for rapid elimination from the
body and avoidance of prolonged recovery period. Anaesthetics in large animals such as cartle
and horse should be selected to provide rapid recovery with rminimal emergence struggling (more
in horse). The potential hazards of general anacsthesia in ruminant are tympany, regurgitation and
aspiration, so regional anaesthesia is preferred.

2




o
Jhls .

106 A Text Book on Veterinary Surgery and Radiology

4. Disease conditions : General anaesthesia is contraindicated in certain disease conditions
* like renal failure, heart worm infestation and congenital heart disorders. Wasting disease produces

tachycardia and a soft, friable myocardium. Such animals may develop cardiac failure due to
anaesthetic stress.

5. Nature of operation; its magnitude, site and duration : Local anaesthesia is sufficient
lo incise a haematoma or suturing a woend. On the other hand, for equine capped knee, a simple
operation ¢an not be made with local anaesthesia since the drug will not be absorbed by the
indurated tissue. General anaesthesia is needed in such a situation.

Factors affecting anaesthesia and selection of anaesthetic technique

1. Size of the patient : Smaller animal has higher metabolic rate than Jarge size of animal,
hence lareer doses_of anaesthetics are. required.

2, Sex : In male, the basal metabolic rate (BMR}) is higher by approximately 7% than in
_female. In female, BMR rises during pregnancy due to metabolic activity of fetus.

3. Physical condition of animal : Obese animals have lower basal metabolic rate per unit
of body weight and need less anaesthetic than lean muscular animal in good condition.

- 4. Temperament, activity and biological rhythm : Generally, active animals have higher
basal metabolic rate and accordingly, require higher dose of anaesthetics.

3. Genetic differences : Genetic variztion in dose response to anaesthetics has been reported.

TYPES OF ANAESTHESIA

Anaesthesia is often classified based on the meihod or route of adminisiration and the drugs
used.
A. General anaesthesia

L. injectable anaesthesia: Anaesthesia is achieved by subcutareous, imtramuscular and
intravenous administration of anaesthetics. Other routes include intrathoracic and intraperitoneal,
although not generally used.

2. Inhalation anaesthesia: Anaesthesia is achieved by inhalation of anaesthetic gases or
vapours in combination with oxygen.

B. Local anaesthesia

Anaesthetic sobution is apptied topically in the form of gel. salution or acrosol on the eye
and mucous membrane of penis, vagina, rectum, urethra eic. (Topical) or injected locally in
surgical site { Field block). Besides, anaesthetics are injected around a Jarge nerve trunk (Regional
nerve block) or in the epidural or subarachnoid space (Epidural) or in distal to the site of a
tourniquet intravenously (Regional intravenous). ‘

C. Other routes

1. Electronarcosis : Anaesthesia is achieved by passing an electric current through the
cerebrum to induce deep narcosis although the method is rarely used in veterinary practice.

2. Acupuncture : An ancient Chinese system that involves insertion of specially designed

- needles at specific points and their stimulation by various means to produce analgesia.

3. Hypothermia : The procedure invalves decreasing the body temperature either locally
_or generally w.minimize the anaesthetic doses.

"5
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DEFINITIONS

Analgesia refers to loss of sensibility to pain without unconsciousness or sleep.

“Tranquilization is a state of calmness and quiet. The patient is awake, refaxed and indifferent
to surroundings and minor pain.

Sedation is mild degree of CNS depression in which the patient is awake but calm, and unaware
of its surroundings.

Hypnosis is an artificially induced sleep or a trance resembiing sleep resulting from moderate
depression of CNS,

Narcosis is a drug-induced state of deep sleep, may or may not be accompanied by analgesia.,

General anaesthesia is a state of unconsciousness produced by a process of controlled, reversible,
intoxication of the central nervous system in which this is a lowered sensibility to stimuli
from the environment and a diminished motor response to such stimuli.

Surgical anaesthesia is a stage of general anaesthesia that provides unconsciousness, adequate
muscular relaxation and analgesia to enable surgery painlessly.

- Balanced anaesthesia is produced by a combination of two or more drugs or anaesthetic techniques
each contributing its own pharmacological effects to produce unconsciousness, muscle
relaxation, analgesia and attenuation of undesirable side effects of a single drug

Dissociative anaesthesia is drug induced foss of sensation of whole body due to dissociation of
the thalamocortic and limbic_systems. At is generally characterized by cataleptoid state in
which eyes remain open with functional swallowing reflex.

Neuroleptanalgesia is defined as a state of CNS depression produced by 2 neuroleptic and
analgesic drug.

Local analgesia (anaeslhesié) is a temporary loss of sensation in a prescribed body area without
loss of consciousness.

Regional anaesthesia/analgesia involves injection of a local analgesic solution into_connective
tissue around a sensory perve trunk or intravenous injection distal to a tourniguet.

Basal anaesthesia is a state of Bght level of anaesthesia produced primarily by preanaesthetic
agents (tranguillizers, sedatives) and serves as a basis for general anaesthesia.

Neuroleptanalgesia refers (o a surgical pain relief using combination of a neuroleptic agent
(tranquillizers/sedatives) and rnalgesic agents {acepromazine + morphine).

Induction refers to transiton from unconscious state to 2 state of anaesthesia.

Pain has been defined as an unpleasant sensory and emotional experience associated with actual
or potential tissue damage or described in terms of such damage.

Agonist refers to a drug that has affinity for and stimulates physiologic activity at cell receptors
normally stimulated by naturally occurring substances.

Antagonist refers to a substance that reverses the action of another drug that binds to a cell
receptor without eliciting a biological response.
~ Selection of anaesthetic agent
The ideal anaesthetic is one that

»_ permits rapid induction, quick alteration in depth and rapid recovery,
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‘does-not depend on the body for detoxification, .

is non-imitant to tissues, ‘

is ﬁoninﬂggmab]e, non-explosive, inexpensive- and chinically stable,’
causes nd_ or minimal depr_?:_sEigq‘g{ vital functions,

requires no expensive equipment for administration, and

produces good- muscle relaxation and analgesia.

Indications for anaesthesia

During surgical procedures

Cervical, pelvic or spinal radiographs
During application of cast

During obstetrical procedures

For special diagnostic procedures
Others

PREPARATION OF PATIENT FOR ANAESTHESIA -

Fasting : - With most iypes of general anaesthesia, it is wise to have the patient off feed
for 12 hours previously. Induction of anaesthesia in an animal having a full stomach
should be avoided if at all possible, because of the hazards of aspiration although some
species are adversely affected by fasting. Small mammals and birds and necnates may
become hypoglycemic with but a few hrs of starvation and mobilization of glycogen
stores may alter the rate of drug metabolism and clearance. Distention of rumen in
ruminants affects ventilation and some other associated respiratory problems (with
consequent hypoxemia and hypercapnia). In the horse, a full stomach may rupture during
induction and casting. The possibility of the regurgitation is perhaps reduced if water is
withheld for 12-24 hrs prior 10 induction.

Water : In most species, especially in the young and the aged, water should be provided
up to the time that preanaesthetic agents are given. To withhold water from the ammals
suffering from nephritis, even for the short period may prove dangerous. In non ruminant’s,
free access to water should be allowed right up to the time when premedication is given,
but in-ruminants there is controversy 6 hrs, 12-24hrs.

Fiuid administration : In any case it is a good anaesthetic practice to administer IfV
fluids during anaesthesia to correct the dehydration and electrolyte imbalance if any, and
10 help maintain adequate blood pressure, urine production and to provide an avaitable.
route for drug administration. N '

Antibiotics : Systemic administration of antibiotics preoperatively as a prophylactic
measure is indicated prior to major surgery or if contamination of the operative site 1s
anticipated. Oral antibiotic is preferred prior to elective surgery of the G.I. tract.
Preoperative enemas should be done a day or two prior to surgery of the colon, rectum

and anus which remove fecal materials and facifitate manipulation. An enema just prior

to surgery is contraindicated since facces will be fluid and operative sile may become
contaminated. |

Anpmia and hypovolemia should be corrected by administration of whole blood or
blood gomponents and balanced electrolyte solutions. Plasma or plasma expanders are

[N R, v T
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indicated in patients either in shock state (without blood loss) or suifering from nutritional
deficiency. N ’

o Preanaesthetic corticosteroids may be indicated in certain geriatric or debilitated patients
and those undergoing extensive surgery. '

» Oxygen administration by nasal catheter or mask or tracheotomy under local anaesthesia
is indicated in upper air way obstruction and patient accepts it.

» Animals having lung infection should receive specific therapy prior to anaesthesia. Local
and regional anaesthesia should be strongly considered in such cases.

» General_anaesthesia is contraindicated for decompensated heart disease. If ascites is
present, the fluid should be aspirated to reduce excessive pressure on the diaphragm. In
cases of hepatic o renal insufficiency inhalation anaesthesia is preferred.

e To encourage defecation and urination, it is best to give the animal access 10 a un or
exercise. Catheterization or bladdef compression may be necessary in unsuccessful
atlempts.

o Positioning of animal: During anzesthesia, the patient should, if possible, be restrained
in a physiologic pesition. Compression of the chest, acute angulations of the neck, over
extension of compression of limbs should be avoided as it may Jead 1o serious problems.
In all species, the head should be extended to provide a free airway and to prevent
leaking of the endotracheal tube.




_ Preanaesthetic drugs are used to prepare the patient for induction and contribute to the
maintenance and smooth recovery from anaesthesia.

Indications
.« Reduces the amount of anaesthetic required, so reducing side-effects (and cost).
.» Reduces anxiety and improves induction quality.
.» Reduces salivary and bronchial secretion.
e Decreases the minimum alveolar concentration for inhalation agents.
» Provides sedation, analgesia and relaxes muscles.
_+ May help te make the animal easier to handle.
¢ Promotes smoother recovery from anaesthesia (fewer tremors and less vocalizing).
There are no preanaesthetic drig combinations that can be safely and routinely
~  administered to all patients.

Preanaesthetic drugs should be selected according to patient’s needs rather than routine
administration

Factors to_be considered during selection of preanaesthetic drugs

« Patient’s age, breed and species

» Physical status

« Surgical procedure and duration

e Inpatient and outpatient

» Elective and emergency surgery

o Familiarity of the anaesthetist with the drugs
Premedicant drugs

A. Anticholinergic agents : Atropine and glycopyrolate.

B. Tranquilizers or neuroleptics :

1. Phenothizine derivatives. .
2. Butyrophenons : Droperidol, azaperone.

3. Befizodia~epines ; Diazepam, midazolam, zolazepam.

Preanaesthetics

" C. Sedatives :
1. Alpha-2-agonists : Xylazine, detomidine, medetomidine.
3. Chloral hydrate. —
D. Opoid Analgesic agents
1. Agonists : Mepenidine, morphine, oxymorphone.
2. Agonists/Antagonists | @_tgz_oﬂgi,nc, butorphenol.

ATROPINE SULPHATE
Mechanism of action : It blocks acetyl choline at pre-ganglionic
termination of choligenic fibre in (h& antonomic nervous systems.
(Competitive antagonism of ACH). B
.« Oral, pharyngeal and respiratory tract secretion are decreased
and brgpphi dilated.
_~ Motor and secretory activity in the gastrointestinal \ract is
decreased.
—
“Vagal influence on the heart is suppressed resulting in
increase of heart rate.
o Dilates pupils (mydriasis) and decreases tear formation.
e It can prolong thiobarbiturate anaesthesia when using
intravenously during recovery.
Dose : Adult cattle @ 0.04-0.06 mg/kg s/c, ifm, v
Swine @ 0.06-0.08 mg/kg -
Sheep@ 0.7 mgfkg
Dog @ 0.04 mg/kg
| Horse@ 0.02-0.04 mglkg
|

i Duration of action : 60-90 min.

GLYCOPYRROLATE

It 15 a synthetic quaternary ammonium anticholinergic drug. Tt
| is five li.gl_enélnqtg__polemrlhan’ atropine sulphate. Its duration of
; action is longer than atropine sulphate,-jt is nsed to decrease salivary
tracheo-bronchial and pharyngeal secretion and the volume and
acidity of gastric secretions. Because of the increased pH of the
gastric secretions and decreased intestinal motility, regurgitation is
decreased. :

» Respiration, arterial blood pressure and heart rate are
essentially unaffected. 1t decreases bradycardia, hypertension
and intestinal hyperactivity of vagal origin. '

o As glycopyrrolate is a large polar molecule, diffusion across
lipid membranes such as blood brain barrier (BBB) and
placenta is limited. ’

o It has little central action whereas atropine sulphate_can

cross the blood brain barjer, it has somé Central action.
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» Its onset of action is within one_minute, peak effect—30-45 minute, vagal inhibition—
2-3 hours and antisialogogue. - effect—7 houss.

Dose : Dog—0.01-0.02 mg/kg.
i Horse—0:0015- 0.003 mykg
Pig—0.0015 mg/tb
Route of administration is 'V, YM and S/C.

TRANQUILIZERS

Tranquilizers commonly used in veterinary practice are phenothlazme, butyrophenone -

and benzodizzepines.

- Uses

» Their primary use is to relieve anxiety. :

+ They may be used to quite a patient for physical examination or transport.

* They are sometimes used to ai;oid post-operative complications i.c. to prevent animals
from licking the wounds or chewing the bandages and splints.

* Used as an antiemetic.

» When tranguilizers are given as a preanaesthetic, induction of the anaesthesia is easier,

the dose of anaesthetic required is decreased, the incidence of yomiting is decreased and
recovery from anaesthesia is usuatly smoother and free from struggling and vocalization.

Phenothiazine derivatives includes
» Chlorpromazine HCL

.« Triflupromazine HCL

* Promethazine HCL

* Propiopromazine HCL

¢ Piperacetamine

» Ethyl isobutrazine
-—+--Acepromazine maleate

Chlorpromazine hydrochloride

It has antiemetic, central depressant and vagolytic properties and enhances the activity
of analgesics, anaesthetics and sedatives.

+ Cattle should not be given chlorpromazine before the administration of a general anaesthetic
since it produces a most inconvenient delayed recovery. It is, however, of some use when
an operation is to be performed under some type of local analgesia. Caitle may be given
@ img/kg by 1/M about 1 hour before the injection of the local analgesic,

» Chlorpromazine was used exlenswely for premedication in_dogs. Chlorpromazine
premedication prevents excitement during recovery from barbiturate anaesthesia. It may
be used in obstetrical cases as it does not depress the respiratory centre of the puppy or

suppress labour in the bitch.

+ In cats, chlorpromazine is an effective tranquilizing agent.

Preanaesthetics S ’ 113

s It is not preferred in  horses as it decreases bloed pressure, giving rise to state of panic
~ dueto- muscle weakness when dose exceeds 0.4 mg/kg by I'M m]eCllOl‘l and the animal’s
response may be alamung and difficult to control.

Horse-0.4 mgfkg /M
Cattle-0.5-1.0 mghkg IM
Pig-1.0 mgﬂ(g M
Sheep/goat-1 015 mg/kg Y'M

Triflupromazine hydrochlorlde
Triflupromazine has about 10 times antiemetic effect than chlorpromazme and 3-5 times the
wanquilizing potency. Whea it is s used as preanaesthetic, the doses of barbiturates is generally
1/2-2/3rd than that usually required. -
Dose : Dog - 1.0-2.0 mg/kg IV, 2.0- 3.0 mg/kg IM \
Cat -30-50 mgkg IM
Cattle- 0.1-0:2 mg/kg IV or IM maximum dose of 40 mg
Horse- 0.2-0.3 mg/kg IV or IM maximum dose of 100 mg

Promethazine hydrochloride

The sclution of promethazine is irritant to the tissues; therefore it should be injected deep
into the musclc ;The drug can be given ‘after dilution with isotonic saline by slow IV injection
as rapid IV injection causes profound fall in blood pressure which may be fatal in shock animals.

It has a potent antihistaminic activity;

Its actions are similar to those of chlorpromazine. The hypotensive and other circulatory
effects of promazine are less than those of chlorpromazine. The IV dose of promazine in dogs
is 2.0-6.0 mg/kg. The amount of barbiturate necessary for anaesthesia is reduced to 1/3-1/2 and
no foetal depression is reported. The antihistaminic effect is 1/5™ of that of chlorpromazine.
Horses under influcnce of promazine appear 1o be hypersensitive to noise.

Dose : Horse- 1.0 mg/kg IM or 1V

Acepromazine maleate
* Acepromazine is a potent neuroleptic drug with relatively low
tuxicity. This drug is particularly valuable in dogs, horses and
cats and has been given to a wide variety of wild animals.
» Acepromazine induces the tranquilization, muscle relaxation
and decrease in spontaneous activity. In greater dose, it
produces sedation.
s Acepromazine causes antiemetic, anticonvulsant, amti-
spasmodic, hypotensive and hypothermic properties.
« Acepromazine premedication is observed to redice halothane
requirement in dogs by about 20%.
Dose : Dog 0. 01-0 1 mg/kg body wt, not to exceed lotal dose of § )
3 mg. Acepromazine maleate
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Cat- 0.03-0.1 mg/kg
Cattle and horse- 0.02-0.03 mg/kg v, 0.2 mg/kg IM

Butyrophenone include haloperidol, droperidol and azaperonc.

Droperidol

e It is about 20 times more potent than haloperidol and 1000 tmes greater_than that of
chlorpromazine and its duration of action is also much longer. It is one of the most potent
known antiemetics.

o In the dog, it induces calmness with decreased motor activity and tranquilization similar
10 that induced by acepromazine. Tremors, muscle spastisity and hyperirritability occur
when high doses are administered IV (5-10 mg/lb).

s Droperidol potentiates the actions of barbiturates and decreases the anaesthetic dose@
principle use of droperidol has beert as a component of innovar-vet (neuroleptic analgesic

agent) in a mixer with fentany] becaiise of its sedative effects and antiemetic action.)
Dose : Dog-0.1-0.4 mg/kg IM or v

Innovar-vet {20 m} vial)-droperidol-20 mg/ml, fentanyl-0.4mg/ml

Azaperone

e It is pnmanly g,sed_in_sw.'mﬁioue_dalion, as a premedication and to decrease aggression
{to prevent fighting tendencies).

s At the normal dose, it may provide insufficient tranquilization for minor surgicat procedures
as awakening and movement following stimulation may oCCur. :

o A higher dose is necessary for restraint but side effects like salivation, chewing, irritability,
hyperesthesia and twitching may OCCur.

o The drug may be used prior t0 general anaesthesia but will potentiale cardiopulmonary
depression.

e It may cause transitory excitement following inramuscular use and should not be
administered intravenously.

Dose : Swine-2.2 mg/kg IM, higher doses @ 8.0 mg/kg may be used.

Benzodiazepines

Benzodiazepine compounds exert their main sedativeeffects through depression of the
limbic §ystegbf,féﬁd their muscle relaxing properties through inhibition of the poly sympathetic
reflex. The primary use of benzodiazepine in anaesthetic practice is as angiolytics, for premedication
and for induction of anaesthesia but still there is a question whether it is possivie to induce
anesthesia alone or not. Answer is benzodiazepine cause anaesthesia while sedation is predictable,
benzodiazepine can be used in combination with some other CNS depression including opioid to
induce anesthesia. It can be used as a anticonvulsants,, o '

Benzodiazepine has the properties @ stimulate appetite i a variety of animals. It has been
particularly vsed in cats showing anorexia foltowing illness and doses up to 1. mg/kg claimed to
be successful in restoring normal feeding habits in these animals. However, in debilitated cats
intravenous doses of 0.05-0.1 mg/kg are usually adequate and doses of 0.4 mg/kg should not be
exceeded. Benzodiazepine drugs like diazepam, midazolam, and zolazepam have been mostly

used in veterinary anesthesia.

Preanaesthetics

Diazepam .

Diazepam has not been widely used in large animals and horses;
its muscle relaxation properties may be associated with induced panic.
It is mostly used in small animals alone or in combination in pre-
anaesthetic period, during anaesthesia or post-operatively. '

o Diazepam may be administered orally, UM or I'V.

» It is waer insoluble and solution for injection contains solvent
such as propylene glycol, ethanol and sodiuvm benzoate. Rapid
jntravenous injection may lead to thrombophlebitis and this is
thought to be due to solvents rather than diazepam itself.

o Because of the problems of solubility, diazepam should not be
diluted with water or mixed with solutions of the other drugs.

. @azepam is not recommended to administer in intramuscular
route. The absorption from intramuscular injection sites may
Te unreliable, erratic and very painfu ‘

» Premedication with diazepam increases the length of action of
other anaesthetic agent and the drug is useful particularly prior
to k_et_a{_r_n_iﬁi Erlzjc_a__s_thresia to prevent seizures and during Calmpose
anaesthesia to aboiish ketamine induced convulsion in cats,

« At clinical dose rates, diazepam has minimal cardiopulmonary depressant effects and
bradycardia. Cardiac arrest has occurred after rapid intravenous administration due 10
Pgopylcnc glycol’s effect and so diazepam should be injected slowly.

(Eliazepam produces skeletal muscle relaxation and may be useful as preanaesthetics in
old or debilitated patients., '

o In dogs and cats, the drug has been used both for ptemedication as a preventive
measure and postoperatively to control convulsions. It has been proved 1o be useful for
postoperative sedation in dogs, especially when sedation has to be maintained for prolonged
periods.

Diazepam dose :

Dose(mg/kg)

Species Route

0.3-1.0
0.05-0.02
0.5-1.0
1 05-10
- 05-10
510
© 510
Ts.
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Midazolam

* Midazolam is another member of benzodnazepme groap
with greater potency in humans.

* It is less jmitant to tissues than diazepam and unlikely to
cause tissue damage if extravasation occurs during IV

administration.

¢ It is shorter-acting than diazepam, but when used in
combination with acepromazine or ketamine, it seems to
provide a deeper sedation.

* It may cause excitement if given alone in smail animals,
particularly in high doses.. '
* As with diazepam, there is little or no analgesic action.

Doses : Dogs/cats: 0.06- 0.3mgkg IV, IM, SC. Midazolam

Zolazepam )
* General effects are similar 10 those of diazepam although it is more potent.
* The drug is usually used in combination with tllatamme to produce anaesthesia in
variety of species.

SEDATIVES

Alpha-2-agonists : The drugs in this group include Xylazine, detomidine, medetomidine
and romifidine.

Xylazine hydrochloride
. Xylazi'ne was the first alpha, agonist to be used as 2 gy
sedative and analgesic in veterinary medicine.
oIt causes decreased cardiac contractibility, r‘ardlac output
and bradycardia in small animals. ¢

. * It depresses gastrointestinal, ruminal motility and
" thermoregulation in cats, dogs and cattle.

-~ In cattle, there is increased intravterine pressure and may
lead to abomon in last trimester of pregnancy.

. Xylazme should be used with extreme caution or not nsed
at all in debilitated patients and in patients with
cardmvascu]ar respiratory, hepatic or renal dysfunction.

o Half life of elimination after IV administration of a single
dose is 45.5 minutes in the horse, 36.5 minutes in cattle,
23 minutes in sheep and 30 minutes in dogs.

_.¢ Emesis is a side effect of xylazine administration in dog
and cat.

Xylaxin

Intramuscular(mg/kg)

Intravenous(mg/kg)

0.4-1.1 10-2.0 .
0.03-0.1 . 0.1-0.2

0.025-0.1 0.1-0.3

0.05-0.1 0.1-0.3 .
1.0-2.0 2040 .,
0.23-0.5 0.5-1.0 B
0.25-05 0.5-1.0

Antidote of xylazine

Species Ychimbine Tolazoline Idazoxan Atipamezole

(mg/ke) (mg/kg) (mg/kg) (mghe) 4
Cattle 100-200 2000-3000 30-100 10-30 (1/10 the X dose)
Horse 75-150 4000 NA 150 pg (ponies)
Pig 50 2000 ~ NA NA i
Dog 100-150 500-1000 NA 200 !
Cat 100-200 2000 NA 200 '

Medetomidine.

*

Medetomidine is one of the newest ay-adrenergic agonists and provides good muscle
relaxation, sedation and analgesia.

The analgesic property is more potent against visceral than skeleral pain and iy reversed
by the antagonist {atiparnezole).

Sedation is generally very good and can be reversed by administration of atipamezole,
making it a very popular drug for quick procedures, especially in rnor surgical procedures.
There is dose-dependent reduction in arterial pressure and unsuitable for use in animals
with cardiac dysfunction. ‘
It is contraindicated in dogs that are debilitated. in shock. or stressed due to extreme
cold, heat or fatigue.

Dose : Dogs: 0.01-0.08 mg/kg IV, IM, SC

Cats: 0.05-0.15 mg/kg [V, IM, SC

Detomidine

The drug induces dase dependent sedation, onset of action following intravenous injection

It is a relatively new drug with greater potency and longer duration of action than
xvlazine. i

takes 2-3 mi.utes and 15-20 minutes after intramuscular injection.
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o Tt has wide margin of safety and is effective in all domestic ruminants for chemical
restraint of animal,

s Side effects of the drug include ataxia (m 80% cases), Jocal muscle tremors in horses,
bradycardia and abortion in pregnant animals.

Dose : Horse: 10-30 mg/kg IV, 20-50 mg/kg IM
Cattle and buffalo : 15-40 mg/kg
Sheep : 30-60 Goat : 10-40 IV

LOCAL ANAESTHESIA

Local anaesthetics are used 1o anaesthetize a region of the body by applying directly at the
target site. Absorption and distribution of local anaesthetics by the sysiemic circulation are not
necessary to achieve the intended application. Cocaine.was. the first local anaesthetic discovered
by Niemann in 1860. The nexi milestone in the development of hdocame was made by Lofgren
in 1943,

Advantages of local anaesthetlcs

-/ Stmple. safe technique, economical and do not require sophisticated equipments.

~» Geriatric and poor surgical risk patients can withstand locat anaesthesia without major
complications.

e Useful when general anaesthesia is contraindicated.
Disadvantages of local anaesthetics
.« Local or systemic reactions to local anaesthetic agents can Crop up.
» There may be chances of patient movement during the procedure.
« Increased risk of injury to the surgeon.
s Some species may not tolerate certain technigues e.g. Jumbosacral injection of local
anaesthetic agents in conscious horse. '
Local anaesthetic agents

Local anaesthetic agents are materials that interfere with conduction of nerve impulses
along the nerve trunk by preventing generation and conduction of the nerve impulse. Vasoconstrictor
substances may be added with local anaesthetic agents to increase the duration of action by
delaying absorption of the agents from the site. ’

\deal characteristics of local anaesthetic agents
/ Should be freely solublc in water an and heat shbl_g
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& ‘Sh‘ouid have raﬂd_qnset_pf action and have good penetration power so as to produce
uniform analgesia. '
» Should cause specific nerve action and nol generalized sedation.
-4 Should produce low systemic toxicity.
_-+ Should produce reversible analgesic action.
- Should be easily available and economical.

COMMONLY USED LOCAL ANAESTHETICS

Procai'r_;e hydrochloride (Novocaine®)
-4 ‘I! is an ester-type agent available as 2% solution for local anaesthesia.
& It is non-immitant in action.
¢ Onset of ac.tion is very fast from the site, so producing shorter duration of action.
“Adrenaline is generally used to increase the duration of action.

. ?! is used for specific nerve block, local infiliration and epidural anaesthesia (less commenly
n horses and cattle).

Lignocaineflidocaine hydrochloride (Xylocaine®)

* Itis an amide-type local anagsthetic agent, available in aqueous :
_Jform (0.5% to 5%) with or without adrenaline.

e A2% s-olulion with 1: 100,000 adrenaline is commonly employed

for peripheral nerve blocks, infiltration and epidural anaesthesia

in horses and cattle. A 4% solution is mostly used for surface
anaesthesia.

e It is approximately twice as potent as procaine because of rapid
onset of action, higher penetrating power and extreme stability.~

. Qn_sct of action is approximately 10 minutes and duration of
-action is approximately 60 mimutes. |

* Mepivacaine hydrochloride (Carbocaine®)
o It i_s an amide-type local anaesthetic agent mostly used for
penph_;eggl nerve blocks, infiltration and epidural anaesthesia in horses.
. Similar to lignocaine, it is twice as potent as procaine and is less
_toxic than lignocaing.
¢ Onset of action is rapid and has longer duration of action.
» It is available in concentrations from 1-2%.

Xylocaine (2%)

Bupivacaine hydrochloride (Sensorcaine®, Marcaine®)
e It is an amide-type, long acting local anaesthetic agent and
s “highly stable.
T e \Mor.c rapid onset (10 minutes), longer duration (2-3 times that
of lignocaine) and more potent_than lignocaine,

o Tt is available in concentrations of 0.25. 0.5, 0.75 and 1.0%
solutions ‘with or wilhout adrenaline.

tocal and Regional Analgesia/Anaesthesia 121

» Mostly used in conditions where prolonged analgesia is required e.g. for caudal epidural
anaesthesia in recurrent prolapse of uterus/vagina in cattle, goat and sheep.

infiltration anaesthesia

Infiltration of local anacsthetic solution at or around the incision site can provide adequate
analgesia for most minor surgical procedures. This technique involves infiltration with 2% lignocaine
hydrochloride anaesthesia using a fine block or an inverted-L or-7 pattern by making multiple
subentaneous (1 cm deep) and deeper muscle (2-7 em deep) injections along & proposed incision
site. The guantity of the solution uscd will depend upon the required incision size, thickness of
body wall, species of animal and concentration of agent.

REGIONAL ANAESTHESIA

Regional anaesthesia involves the injection of local anzesthetic solution around a sensory
perve frunk or intravenous injection distal to 2 tournigquet. jAbsorption of drug by the main nerve
trunk causes temporary loss of function, resulting in the desensitization o. those parts from which
it receives a sensory impulse. Many surgical techniques like abdominal exploratory, umbilical
surgery, perineal surgery, caesarean section, castration, dehoming or enucleation can be performed
with regional anaesthetic technique. Regional nerve blocks are always carried out in aseplic
condition as injections are frequently carried out quite deep 1o the skin surface. The possible toxic
effects of local anaesthetic sclutions can be aveided by using optimum concentration of solution
and volume. Nerves located superficially (e.g- digital) require little volume of analgesic solution
and deeply located (e.g. Jumbar or internal pudendal) need much Jarger volumes/ Rubbing of the
site where applicable on completion of injection will further disperse the solution and may
overcome the minor inaccuracies in placing the needle.

Advantages of regional anaesthesia
Regional anaesthesia is preferred over lecal or general anaesthesia because-of:

4 Less quantity of local anaesthetic solution is reuired as compared to infiltration
anaesthesia.

s No distortion of the tissues at the surgical site or any toxic effzct on the Lissues.

“»* Standing position is a prerequisite for a number of surgical procedures which reduces
complications associated with bloat. salivation, recumbency-assoctated regurgitation and
nerve and muscle damage.

« Safe, reliable,. economical, reversible loss of pain to 2 timite body arca.

Analgesic solutions used for regional anaesihesia
Majority of local analgesic solutions are used revtinely in regional anaesthetic blocks.
These drugs provide reversible anagsthesia with acceptabie cnsel times and predictable
durations. '
s Lignocaine or lidocaine hydrochloride (2%) is three times more potent than procaine and
diffuses more widely in the tissues. The drug has an intermediate duration of action of
90 10 180 minutes which is more than adequate for most operaiions.
s« A vasoconstrictor, such as epinephrine (I : 200000 or 1 : S0.C00} can be added 10
increase the intensity, prolong the anaesthetic activity and recucs ie potential toxicity
‘although tissue necrosis may ensue in thin-skinned animais, ©
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* Recently, opiates and alphay-agonists, either alone or in combination with local anaesthetic
solutions have been incorporated for epidural anaesthesia.

.* Hyaluronidase has been added to shorten onset time and improve anaesthetic dissipation

into adjacent tissues, thereby reducing the amount of lidocaine hydrochloride especially
for ocular nerve blocks,

NERVE BLOCKS

Brachial Plexus Block

Anatomical consideration : The brachial plexus is formed by the ventral branches of the
cervical spinal (C6, C7, C8) and the first thoracic (T1) nerves. After they have passed through
thé intervertebral foramina and intertransversus muisculature, they emerge through and cross the

_"fventral border of the scalenus muscle where they spread out over a fairly large area and extend
b the thoracic limb by traversing the axillary space. Specific nerves like suprascapular, subscapular,
musculocutaneous, radial, median, ulnar and axillary nerves exit the plexus. The axillary artery

and vein lie ventromedial-to the caudal ponion of the brachial plexus,

Technique ; The animal should be placed in lateral recumbency with the limb to be blocked
uppermost. Landmarks include the scapulo-humeral joint, trachea, jugular vein and the axillary
artery. The puncture point is focated at the level of the scapulo-humeral joint in a plane medial
to the scapula. The pulse of the axillary artery can be palpated. Care should be taken to protect
the external jugular vein, which is to be found in this region. The direction of insertion of the
stimulating needle should be caudal, with a discrete dorsal orientation relative to the body axis.
After a few centimeters, the musculocutaneous nerve is reached which becomes evident by
coniractions of the biceps brachii muscle and flexion of the elbow. A test injection of 1 ml of
the solution should cause the motor response to cease thus indicating that the nerve has been
displaced away from the needle by the injectate; this
rules out the possibility of making an intra-neural
injection. Due to the high vascularity of the area and
putential for inadvertent intravascular injection, the local
anaesthetic solution should be injected slowly, with
frequent aspiration. No resistance should be noted
during injection.

Indications : The block is indicated for dehoming
of adult cattle and disbudding of young calves.

Anatomical considerations : The comeal branch
of the lacrimal (zygomaticotemporal} nerve which is
part of the ophthalmic division of the trigeminal nerve
passes through the periorbital tissue dorsally 10 run
along the Jateral border of the fronial crest to the base Corneal nerve block. The site of the
of the horn. Initially it lies deep, but on the upper third injection is slightly closure to the base
of the lateral temporal ridge it lies relatively superficially of the horn than midway along the

covered only by skin and thin layer of temporalis {rontal ridge. Redrawn from Sharder
muscle. - (1999)

I
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Method : A 20 gauge needle is inserted ventromedially close to the frontal bone approxima_ue]y
210 3 cm in front of the base of the horn. The depth of needle penetration depends on the amm.al
ie. 1 cm in small cattle, ! to 1.5 cm in goat and 2.5 cm in Jarge bulls. Attention must bc paid
during insertion of needle as comeal artery and vein lie in close proximity to the nerve. l_?we to
10 ml of 2 per cent lignocaine solution in cattle and buffaloes, 2 10 3 ml in goat is injected,
depending upon the size of the animal. In goat and buffaloes, the comeal branch of the mfratroch]e_ar
nerve also supplies the horns and as such this nerve is also to be blocked‘at the dorsomed.ml
margin of the orbit. Satisfactory anaesthesia is achieved characterized by blink response during
infiltration and an ipsilateral ptosis. In older cattie and bulls with well developed horns need
extensive infiltration of the caudal aspect of the horn to desensitize subcutaneous branches of the
second cervical nerve.

V/Auriculo palpebral block

Indications

» Motor paralysis of the eye lids (without
analgesia) can be achieved with this block
which facilitates examinations of the eye by
abolishing the strong tone in the eyelid.

» This block in combination with topical
anesthesia is useful for removing foreign bodies
from the comea and conjunctival sac or for
injecting medication into the bulbar
subconjuncliva.

Method. The auriculopalpebral branch of the

facial nerve is sometimes palpable in a notch on the

zygomatic arch anterior to the base of the auricular
muscles in bovine and 1.5 cm depth in camel. A 2.5 cm
20 gauge neede is placed subcutaneously at this site
and 5-10 ml of 2% lignocaine is injected, thus anesthesia ‘
(not anajgesia) of the evelids. If necessary. 10 ml of 2% lignocaine can be infiltrated approximately
| em from the edges of the dorsal and ventral lids,

‘/Retrobulbar block
Indications
» For enucleation of the eye.
o To facilitate surgery in cattle with a squamous cell
carcinoma of the cornea.

Auriculopalpebral block.
Redrawn from Skarder (1996)

Method. In large animals, the procedure may be
carried out under sedation either in standing or casting
position. Adequate restraint of head is essential. Injections
are made using a 15 cm, 18 gange needle with a large curve
on it. The eyelids are penetrated at the dorsal, ventral, medial
or lateral orbital ims. The needle is inserted at the medial
and lateral canthus while using the finger to reflect the

- globe away from the needle. A total of 15-20 ml of 2%

Injection site (black dots) for
retrobulbar deposition of local
anaesthetics
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lignocaine is slowly injected as the needle is
withdrawn from the orbit. When the
retrobulbar block is complete, the following
structures fike optiz nerve, oculomotor nerve,
trochlear nerve, trigeminal nerve, abducent
nerve and facial nerve will be desensitized.

Possible adverse effects of this
procedure

¢ Damage of globe 7
Retrobulbar haemorrhage. o

+ Damage of optic nerve, - SN izl Lo
Curved needle used for retrobulbar
deposition of local anaesthetics

*

Tk

+ Intraneural or meningeal injection.
(rare but causes death})
+ Initiation of oculocardiac reflex.

v Peterson eye block
Potential risk associated with the [
retrobulbar block can be minimized with
Peterson block. The technique is safe and more
effective if performed properly but requires mor
skill as compared to retrobulbar block

Method : The initial landmark of this $I
is the angle forred by the supra orbital process
cranially, the zygomatic arch vemrally and the
coronoid process of the mandible caudally. The
needle (straight or only slightly curved, 3 to 4
inch, 18-gauge) is introduced into the most
rostral aspect of the notch formed by the |
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Anatomical considerations : The infraorbital nerve is the coatinuation of the maxilary
division of the fifth cranial nerve, after it crosses the pharyngopalatine fossa and enters the
infraorbital canal. The nerve immerges on the face through the infraorbital foramen where it is
covered by levator nasclabizlis muscle.

i
|
|

Method : The infraorbital nerve is biocked where it emerges from the infraorbital canal.
The foramen is located rostral to the facial tuberosity, dorsal to the first molar tooth. A 4 cm long,
18 gauge needle is inserted deep into the levator pasolabialis muscles and 10 10 20 ml of 2%
lignocaine is injected to block the nerve,

Paravertebral anaesthesia

Indications : Paravertebral anaesthesia involves the perineural injection of local analgesic
solution around the spinal nerves soon after they emerge from the intervertebral foramina. The
technique was first used in cattle in 1940 by Farqubarson and Formston and is now widely used
to access the abdominal cavity via the flank region for abdominal displacements, rumenotomy,
caesarean section, or intestinal surgery.

Proximal paravertebral anaesthesia (Farquharson, Hall or Cambridge technique)

In proximal paravertebral anacsthesia, the entire flank region can be anaesthetized through
blockade of the last thoracic (T)3) and first two lumbar (L, and L) spinal nerves. The nerves are
approached from the dorsal aspect of the
transverse processes of the lumbar veriebrae.
The transverse process is directed outwards
and slightly forwards so that the caudal border
is slight behind the fateral extremity. The ideal
site is about 5 em from the midline, for Ty5
just cranial to the transverse process of the L,
for L, just cranial to the transverse process of
the L, and for L, just cranial to the transverse
process of the Ly The transverse process of L,
is harder-to-palpate and So other nerves are

" supraorbital process and zygomatic arch. The

needle 1s then advanced medially until the

-corenoid process of the mandible is encountered.

Peterson (A} and Auriculopalpebral block (B)
for enucleation of the eye or surgery on the

globe. {a) Orbital foramen, {b) Pterygoid crest,

{c) Coronoid process of the mandible.

blocked first. The skin over the site should be
clipped, surgically scrubbed and disinfected
and anaesthetized with 2 t0 3 ml of 2%

It is redirected rostrally until it passes medial
to the coronoid process and reaches the solid
bony plate in the region of the foramen
orbitorotumdum. At this site, 15-20 ml of 2% ligrocaine is slowly fijected. When ihe block is
complete, the entire globe and its associated siructures are desensitized,

Redrawn from Skarcer (1996)

Anaesthesia of the eyelid is accomplished by blocking the awriculepalpebral branch of
the facial nerve. To achieve this, the 18 gauge needle is withdrawn 10 the subcutaneous tissue
and then redirected caudally and laterally as an additional 5 to 10 ml of solution 18 injected at
the site.

J Infraorbital nerve block
Indicatic.s. An infraorbital nerve block is used for the repair of nasal laceranons, surgery
of the incisors, gums and insertion of a nose ring in mature, ill-tempered bulls.

the ventral branch of the nerve. The needle is then withdrawn 1 to 2 cm so that the tip of the

lignocaine using a 2 cm long 23 gauge needle.
A 5-inch, 18 gauge spinal needle is introduced
through the desensitized skin and advanced
through the underlying muscle until it strikes
the lumber transverse process. The needle is
then walked off the cranial edge of the process

;"d passed vcntral]'y 1o penetrate the- transverse Paravertebral block showing the area of the flank
1gament and fascia. The penetration of the gesensitized when the Tia Ly and L, nerves are
ligament can be recognized as a loss of biocked. Ry last rib.

resistance to the needle. Ten to 15 mil of 2% ’

lignocaine is injecied slightly varying depths and directions below the ligament in order 1o block

needle is above the fascia, where an ?ditional 5-10 ml of lignocaine is injected to desensitize
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the dorsal branch of the respective nerve. An addi-
tional 2-3 m} of lignocaine is injected continuously
while the needle is being repositioned. Camels have
12 pairs of ribs and hence in addition to T5, L, and
L, L; nerves are also to be blocked to get satisfactory
results.

Distal paravertebral anaesthesia (Cornéil technique)

Distal paravertebral anaesthesiz provides satisfactory anaesthesia of the entire flank region
through blockade of T3. L; and L, at the tip of the transverse process of the lumber vertebrae.
The local anaesthetic solution is injected with an 18 gauge, 1.5 inch needle parallel to whe tips
of the process of Ly, L, and L. About 10-20 ml of 2% lignocaine is infiltrated in a fan-shaped
fashion dorsal to the tip of the process. The needle is then withdrawn and redirected ventral to

Advantages of this technigue the process and infiltration is repeated with 10 to 20 ml of lignocaine solution.

It requires a significantly smaller amount of Advanﬁxges

local ic. : : i
anaesthetic « Risk of penctrating nerves or large blood vessels is less.

s It produces a relatively large area of e Lack of scoliosis and ataxia

desensitization.

» Onset of local anaesthesia is rapid. Disadvantages

e The procedure can be carried out quickly » Incomplete or inadequate anaesthesia due to variable position of the nerves.
and in a more professional manner. . : o Significantly large volume of lignocaine is required.
« Difficulty in locating the transverse process in obese animals.

» Satisfactory muscle relaxation is produced p, avertebral block. Location of the needie
and intra-abdominal pressure is decreased.  for blocking the ventral branch

« I required, the length of incision can be
extended intraoperatively.

Disadvantages of this technique include :

« Difficulty in finding landmarks in obese and heavily muscled animals.
* Scoliosis and moderate ataxia.

* Risk of penetrating spinal canal or the major blood vessels and thereby chances of
haemorrhage.

U
™
]

L}

Paravertebral block. (A) Idenfification of the second lumber transverse process. {B)
Course of the nerve and position of the needles. T,; Thirteenth thoracic nerve, Li-La
first 1o third lumber nerves, Lt1-Lt6 Lumber transverse processes, E External angle
of the iium. :

Epidural anaesthesia
Indication : Epidural anaesthesia is used

! « For surgeries of areas such as vagina, vulva, anus, tail and rectum.
‘ Repair of prolapsed rectuin or vagina; difficult parturition; foetal manipulation during

) ] dystocia.
{ 2 .
Paravertebral block. Insertion of the spinal needies to block the . * Perineal vrethrotomy.
ventral branches of the T, L, and L, nerves. ¢ To control tenesmus and uterine contractions.
o ' 2 -
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Epidural anaesthesia is commonly performed in farm animals and less frequently in pet
animals. The block is carried out at the sacrococcygeal region (caudal or [ow epidural) or the
lumbosacral region (“high™ epidurai). '

Caudal Epidural Anaesthesia

Caudal epidural anaesthesia is commonly performed in farm animals to block the coccygeal
and sacral nerves. It is technically easy to perform
and requires no special equipment.

Site of anaesthesia is sacrococcygeal (S5
Cx1) or first coccygeal {Cx1-Cx2) space.
Sacrococcygeal space is the ideal site in buffalo
(due 1o downward inclination of sacral nidge,
anaesthetic solution may not reach to uppermost
part when first intercoccygeal space is selected)
and camel (due to wider sacrococcygeal space |
than the first intercoccygeal space). In cows, the
inlercoccygeal space is larger thus making it easier |
to penetrate this interspace. The correct position
is palpated by moving the tail up and down with B P
one hand while simultaneously palpating the
dorsal spinous processes of the sacrum and
coccygeal veriebrae with the other hand.

Injection sites for caudal epidural
anaesthesia in cattle

Choice of anaesthetics

» 2% lignocaine hydrochloride (routine practice)

+ 0.75 % bupivacaine with adrenaline @ 0.1 ml/ Kg in cow (longer duration upto 2 hours).

* Xylazine alone or in combination with lignocaine (Xylazine @0.03 mg/kg diluted with
5 ml of lignocaine for an adult cow.

* Xylazine (.05 mg /Kp) diluted in 5 ml sterile water (longer duration upto 3 hours).

Method : In cattle and buffaloes, an 18-gauge, 1.5 inch needle is inserted slightly cranially
with the bevel in a lateral or cranial orientation. The needle is inserted until 2 “pop™ is felt, thus
indicating entrange. into the epidural space. Before injecting local amaesthelic solution to the
epidural space, it is necessary to check the presence of blood by aspiration in a syringe filled with
anaesthetic solution. Injection of 8 to 10 ml of 2% lignocaine hydrochioride is recommended in
adult cattle which should be easy and without resistance. The needle should be slightly withdrawn
and redirected if resistance is felt. Larger doses are not recommended as they may paralyze the
spinal nerves to the hind limbs of smaller cattle thus causing recumbency. Time cf onset is
usuaily 10-20 minutes with a 30 to 150 minutes dvration range with the signs of flaccidity of the
tail.

In small ruminants like sheep and goat, the technique is similar except a 2 inch, 18 to 20-
gauze needle is used and 1 to 2 ml of 2% lignocaine is injected.

Cranial epidural anaesthesia
This procedure is carried ont as far cranial as the diaphragm, depending upon the amount
of local anaesthetic used.

[Py
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Site of anaesthesia : At the sacrococcygeal space or the first intercoccygeal space with
administering larger volume of lignocaine but usually may cause ataxia and recumbency. The
ideal site is lumbosacral space (Lg-3,). :

Dose of lccal anaesthetic : — 0.5 to 1 ml of 2% lignocaine per 4.5 Kg body weight for cattle
i.e. 40-150 m] (average 80 ml) for adult cattle and 5-25 ml (average 15 ml) in calves.

Method : Technique of insertion of needle, testing of the location and injection are similar
to the caudal epidural anaesthesia. The volume of lignocaine injected is determined by the
animal’s response 1o the injection and desensitization area size. The position of the animal also
affects distribution of local anaesthetic. High volume infusions need extensive care because
improper positioning of the animal (elevated hind quarters) may Jead to respiratory paralysis and
death.

Intravenous regional anaesthesia

Ing! zution ¢ Tntravenous regional anaesthesia produces effective lower limb anaesthesia for
debridement of severe foot abscess, corn removal, digit amputation and laceration repair.

Method : At first, the animal is secured in lateral recumbency with the limb to be
anaesthetized in lower most position. A rubber toumiquet is placed in the mid metacarpus or
metatarsus and upto 30 ml of 2% lignocaine is injected into any prominent superficial vein
(dorsal metacarpal or metatarsal vein, palmar or planter digital vein or lateral saphenous vein).
Anaesthetic action is achieved within 1 minutes and remains as long as the tourniquet is in
place. A tourniquet can be safely kept in place upto 90 minutes without loosening. The tourniquet
should be released slowly to overcome the signs of lignocaine toxicity from rapid spreading of
the lignocaine into the systemic circulation.

Advantages of this anaesthesia include complete anaesthesia of lower limbs and feet,
reduce chance of bleeding, single injection and smaller amount of lignocaine required and rapid
onset of anaesthesia.

Disadvantages include the need of thorough knowledge of vessel anatomy in the Emb/foot,
fajlure of nerve block despite accurate penetration of the vessel.




NARCOTIC ANALGESICS

Morphine
» Morphine (morphine sulfate} is a narcotic agonist derived from the milky exudates of the
unripe seed capsules of the opium poppy (Papgver somniferumy).

» lts primary effect is to produce come degree of sedation, analgesia and as a preanaesthetic
agent {limited to dog).

+ It binds to both m- and kappa-receptors although it acts on other receptors.

». It depresses respiratory centre but does not affect myocardial contractibility. or_cardiac

output.

» Rapid intravenous administration may lead to hypotension caused by histamine release
and subsequent vasodilation.

- & 1t causes mania and tonic convulsions in the ~at in higher doses.
Dose : Dog — 0.5-2.0 mg/kg IV, duration for 2-4 hours
Cat — 0.1 mg/kg SC duration of analgesia for 4 hours
Ponies — 0.66 mg/kg IM (good analgesia for superficiat pain for 2 hours)
Meperidine

s Meperidine is the synthetic narcotic agonist that has one tenth analgesic potency of
morphine.

o It decreases the amount of general anaesthetics required and intra- and post-operative
pain when used alone.

+ At therapeutic doses, it causes less cardiovascular and respiratory depression as compared
to morphine.

« Rapid intravenous administration may lead to hypotension excitement caused by histarnine
release and convulsion and hence is not recommended.

Dose : Dog and cat-5-10 mg/kg SC
Horse-1.0-4.0 mg/kg {for analgesic and spasmolytic actions)

i
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Fentanyl ; PO

.« Fentanyl (Sublimaze) is a synthetic narcotic agonist Wl[h greater potency (approxlmatcly:*_
250 times) than morphine and faster onset of action (wn.hm 3-8 minutes). - -
o 1t has a shorter duration of action but does not cause histamine release an
approximately 30-60 minutes because of its rapid redistribiition to peripheral compartments.-
“» It should be administered by continuous intravenous infusion when long-term pain cotrtro]
" is required. B :
_» Tt has minimal gffects on blood pressure and cardiac output but there is hypovennlmmn"
and bradycardia (counteracted by atropine).
-+ Fentanyl, unlike merphine, usually does not induce vomition in dogs; however, the anal -
sphincter relaxes and frequently defecation occurs. B

+ Fentanyl is combined with droperidol under the trade name of Innovar-Vet.

Dose : Dog- 0.005-0.02 mg/kg IV duration for 0.5-1.0 hours

Ponies and horse- A combination of fentanyl (0.035 mg!kg) and xylazine (1.1 mgf
kg) for analgesia.

Oxymorphone

o Oxymorphone is a semisynthetic opioid that is 10 times more potem than morphine and
has a longer duration of action (2-4 hours).

s Oxymorphone appears to induce more sedation and less hypnosis than morphine.

¢ When combined with a tranquilizer {e.g. acepromazine), it produces neuroleptanalgesia.

« It also does not cause the same degree of vomiting and defecation as that caused by
morphine,

» It can be administered intravenously, intraoperatively, and epidurally to enhance analgesia
during surgery and the postoperative period.

+ Respiratory depression is not noticeable as compared to morphine.

Dose : Dog and cat-0.05-0.2 mg/kg IV,

Pentazocine lactate {(Fortwin®)

s It is an opioid analgesic with both agonist and antagonist properties having one third
potency of morphine.

e It has minimal effects on the central nervous system, cardiovascular system and is 2 mild
respiratory depressant.

+ Onset of action by intramuscular route occurs within 15 minutes and lasts for apprommately
2 hours.

o It is an effective analgesic in horse, dogs, pigs, rabbits and primates.
Dose : Horse- 0.5-3.0 mg/kg 1V and 0.5-6.0 mg/kg IM
Dogs-2.0 mg/kg IM, Pigs-2.0 mg/kg IM

Buprenorphine
o It is a partial m-agonist with high receptor. affinity and 30 times more potent than that
of morphine.

» It has a slow onset, may take up to 45 minutes for the complete clinical effects to become
evident and lasts up to 6 hours.

2
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* M can produce moderate levels of analgesia with less respiratory depression.

e Itcan be given intravenously with little effect on the cardiovascular system and does not
result in respiratory depression at clinical doses.

Dose : Dogs and cats-0.006-0.010 mg/kg
Horse-0.004-0.006 mg/kg IV
Butorphanol

» Jtisa semisy_g;t;g;ig opioid approximately five times more potent than morphine.

. .Its degree of analgesia is not as profound as that of a pure agonist, and it should be used
in patients in mild pain.

It exhibits a ‘.‘cci‘iing” for inducing respiratory depression; greater doses do not result in
a corresponding increase in respiratory depression nor do they result in greater analgesia.

e It ‘is rapidly absorbed after intramuscular injection, with peak level occurring in 15-30
minutes and duration of effect lasts for 1-4 hours.

Dose : Dog- 0.1-0.4 mg/kg 1V,
Horse-0.022-0.066 mg/kg IV as preanaesthetic, 0.022-0.11 mg/kg IV as

Postoperative pain, a combination of xylazine (0.33-0.55 mg/k
R 3 .33-0. g IV) and butorphanol
(0.022-0.066 1V) for chemical restraint. i

Bovine-0.022-0.05 mg/kg IV as preanaesthetic, a combination of xylazine ((.03 mgf
kg 1V} and butorphanol {0.33-0.55 mg/kg IV),

It is the unconsciousness of a subject with analgesia and muscular relaxation caused by
cantrolled, reversible intoxication of the central nervous system using drugs or other means.

Stages of general anaesthesia
1. Preanaesthetic stage
2. Induction of anaesthesia
3. Maintenance of anaesthesia
4. Recovery from anaesthesia

Preanaesthetic stage : It refers to a period before actual anaesthesia is induced and can be
achieved by preanaesthetic drugs. The preanaesthetic examination is also needed in this stage and
it varies as per the species, the procedure, the individual animal and circumstances. The examination
may be a complete physical examination alone, or may include laboratory investigations such as
haematology, medical imaging, and electrocardiography. Animals should be kept off fed and
waler as necessary, equipment and drugs are prepared. Preanaesthetic drugs are administered to
enter inlo induction stage.

Induction of anaesthesia : 1t refers to transition from a state of consciousness to
unconsciousness using irjectable or inhalation agent with intubation of the animal. This stage is
again sub-divided into four stages as described below.

Stage | (Stage of voluntary movements) : This stage is characterized by voluntary
excitement marked by struggling and breath holding if the induction is slow and by inhalation.
There is increased pulse and respiration rate and dilatation of pupil. Occasional urination and
defaccation may cccur. Consciousness is not completely lost but is just preserved. Central perception
of pain is greatly abridged or abolished. This stage is very concise with rapidly acting thiopentone.

Stage II (Stage of involuntary movements) : This stage is characterized by loss of
consciousness and involuntary excitement. There is irregular ventilation and increased muscle
tone, The chances of complications are more during this stage.

Stage ITI (Stage of tolerance or surgical anaesthesia) : This stage is characierized by
tnconsciousness, abolition of sensation and is further divided into three planes based on progressive
depression of cardiopulmonary functions and responsc to stimuli.
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Plane 1 : It is characterized by presence of pedal and palpebral reflex (possibly nystagmus).
Painful stimuli can increase the heart rate, blood pressure and respiratory rate. Lacrimation is not
suppressed leading to shiny cornea. The eye ball is centrally placed in dog and cat. Minor
surgical and most diagnostic procedures can be done in this stage.

Plane 2 ; It is characterized by abolishment of palpebral, pedal and laryngeal reflex. There
is no response to painful stimuli and further depression of cardiovascular functions. The eye
remains central in horse and eye ball rotates down in dogs and cats under halothane, barbiturate
and propofol anaesthesia. This plane is adequate and safe for nearly afl the surgical operations
to be accomplished.

Plane 3 : It is characterized by reduced respiratory functions, lowered bleod pressure and
the breathing pattern becomes diaphragmatic in dogs and cats. The eyeballs become central with
no palpebral reflex. Lacrimation ceases and the cornea appears dry. This plane gives caution
that the animal received teo much anaesthetic and this plane is not to be cressed.

Stage IV (Progressive medullary paralysis i.¢. Overdose) : This stage is characterized by
weak pulse, dilated pupil and dry comea. There is paralysis of intercostal respiratory muscles
leading to cardiopulmonary collapse and death may occur due to paralysis of medulla of the
brain. Recovery is only possible if inhalation anaesthetic is withdrawn, specific antagonistic
agents are used and artificial respiration is instituted before profound cardiovascular depression
OCCurs.

Maintenance of anaesthesia : It refers to prolongation of anaesthesia by administration of
either inhalation agents (ether, enflurane or halothane-best option) or injectable drugs (thiopentone,
pentobarbitene or ketamine). This stage provides desired depth of anaesthesia and the animal can
tolerate surgery without any resistance. Therefore, this stage is also called as surgical anaesthesia,

Recovery from anaesthesia : It refers to gradual revival from anaesthetic stage to normalcy.

- Supportive therapy in the form of fluid and supplementation of oxygen are desirable ro reduce

hypoxemia. Attempt should be taken to stand ruminant patient as early as possible after operation
and at least, the animal should be placed in steral recumbency to. avoid tympany, internal
suffocation and hypoxemia. Proper selection of anaesthetic agent and techniques may also reduce
the recovery period. Besides, ambient temperature in the zone of comfort is also advantageous
in the recovery period.

- Anaesthetie methods

The common methods to induce general anaesthesia in animals are by using inhalation and
intravenous anaesthesia. Other methods not commonly used are oral, per rectal, intramuscular and

intra peritoneal etc. However, in veterinary practice, the common method adopted is intravenous
anaesthesia.

1. Injectable anaesthesia : Intravenous administration of the agent results in loss of
consciousness of the patient for a period. Depending on the agent, repeated injections
may be given to maintain anaesthesia, or else it may be continued by the addition of
an inhalant {volatile} agent. Intravenous anaesthesia in veterinary practice is primarily
used for the induction of anaesthesia which is subsequently maintained by inhalation
anaesthesia in small animals. However, in large animals, intravenous anaesthesia is
mostly used for both induction as well as maintenance.
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General Anaesthesia

3. Inhalant anaesthetic + Inhalant anaesthetic can be administered via lung using a volatile
anapestic agent alone or in combination with injectable anaesthetics.

Anaesthetic monitoring aids

o Oesophagial stethoscopes—cheap and useful, atlowing auscultation without having to

risk disturbing drapes.

o Thermometers—measuring the core and surface lemperature over a period of time may
give an indication of peripheral perfusion and hence cardiac output. |

. Elecrrocardiogr‘amglt gives s valuable informatien other than heart rate and rhythm,

s Pulse oximeter—ihis gives relative concentration of oxygenated and d_coxygenated
haemoglobin by measuring the relative transmission of red and infrared light.

s Respiratory gas analyzer—This can give us information about COy, 02 N,0O and

anaesthetic gas levels in inspired and expired gas. _

Arterial blood pressure—This is a very useful measure of ¢ardiovascular fl_mcuon, and

it is becoming easier to perform as better instrumentation has become available,

o Central venous pressure (CYP)—It gives us a good indication of hydration status and
integrity of the cardiovascular system. .

s Blood-gas analyzer—Measurement of pH, CO, and O; t.ension. Plasma bicarbonate,
haemeoglobin saturation and base excess gives us a lot of information about the health
status of an anaesthetized patient.
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Advantages

» They are simple to use, requiring little special instruments.
» Produces surgical anaesthesia with speed and pleasantness.
+ They are not jrritating to airways.

Good for short surgical and diagnostic procedures.
¢ Economical
Disadvantages

» Once administered, they cannot be withdrawn,

» Any untoward effects or overdose must be controlled unti] the agent is metabolized or

redistbuted.
Some agents (such as thiopental) are extremely irritant if administered perivascularly.

Rcc;)vcry period may be longer depending upon the health status of the animal and drug
used.

¢ Most injectable anaesthetics result in temparary hypotension or respiratory depression.

Oxygen and equipment for assisted or controlled ventilation may not be available.

COMMONLY. USED INJECTABLE ANAESTHETICS
Barbiturates

. Barbiturates include phencbarbital. pentobarbitone, thiopental and methohexitone and are
still a popular choice for anaesthetic agents in veferinary practice. Only thiopental and

methohexitone are routinety used for general anaesthesta in smail animals. Barbiturates have litrle
or no anaesthetic effect.

Classification (based on length of action)
¢ Long-acting-phenobarbital, barbital sodium
» Medium-acting-amobarbitol
» Short-acting-pentobarbital, secobarbitol
¢ UHra- short-acting-tlgi_ogcg_t@l; thiamylal and methohexital
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pentobarbital sodium
e This drug is available in solutions containing 50 mg/ml or 65 mg/ml and its use restricted
to small animals and swine.
e The drug is slow in crossing the blood-brain barrier and onset of action is slow. If
administered slowly then anaesthetic induction excitement may occur.
« The drag is non irritant if injected perivascularly and is metabolized in the liver. In very
Jow doses the drug will act as a sedative without causing excitement,

Dose : Dogs and cats-20 mg/kg for light surgical anaesthesia to 30 mg/kg for deep surgical
anaesthesia (without premedication). With premedication-10-20 mg/kg body weight.

Two-thirds of the calculated dose should be administered through rapid intravenous route
to overcome the initial excitement followed by the remainder dose for a period of 2-5 minutes.

Horse and cartle : Tt is not used alone in horse and cattle as recovery is slow and accompanied
by excitement.

Thiopental sodium

« Thiopental is one of the older injectable anaesthetics, is still very popular due to its low
cost and the small volume required 1o induce anaesthetic in large dogs.

‘It is highly lipid soluble, resulting in quick transfer across the
blood-brain barrier and hence, quick acting. Besides, the drug
is highly irritant and results in pain and local tissue damage if
injected perivascularly.

_ = Thiopental crosses the placenta well and may result in respiratory
depression of the foetus; As a result it is not recommended for
caesarean section.

o It should not be used in animals 1n sheck, animal with
arthythmias or with severely impaired cardiovascular functions.
Rapid intravenous administration produces a fall in biood
pressure. )

« Muscle rf:laxalion and analgesic property are poor in light Thiopental sodium
anaesthesia.
o This drug is most commonty used as induction agents prior to inhalation anaesthesia
as a sole agent for short procedures. In small animals a 2.5% salution and in lar
animals a 5% solution of thiopental is used. The drug is preferably adminisiered throw
intravenous route because, by this route the dose can be controlled and the drug is giv 1
“to effect”. :
Dose : Dogs and cats—6-8 mg/kg for rapid induction of shorter duration. 20-30 mg/kg *
effect” for surgical anaesthesia without any preanacsthetics.

Harse and ruminants—6-15 mg/kg with preanaesthetics "0 effect”.
Small ruminants—8-30 mg/kg with preanaesthetics “to effect”.
Swine—2.5-5 mg/kg with preanaesthetics “to effect”.

In all the animals, 1/3" of the calculated dose should be administered rapidly as bolus and
remainder of the dose should be given slowly “to effect” as per the requirement.
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NQN-BARBITURATE INTRAVENOUS ANAESTHETICS
Chloral hydrate

s Chloral hydrate is commonly used in horses, cattle and buffaloes as hypnotics/ narcotic
agents without any analgesia.

* During administration, locomotory incoordination in the early stages occurs followed by
deep sleep in later stages.

« 11 causes hypotension and tachycardia in large animals but within safe Yimits and the drug
also crosses the placental barrier.

e The drug is contraindicated in animals suffering from hepatic, renal diseases or in animals
under one month of age.
Dose : The solution should always be prepared before administration. The effect is produced
within 20-30 minutes and remains for 2-3 hours.
Horse—6-10 g/50 kg per os, 5-6.5 g/ 50 kg as 6-8% solution as intravenous in adult.

Caitle and buffaloes—40-60 g per os, 5 g/ 50 kg as 6% sotution intravenous in adult and
140 mg/ka. 6% solution in calf.

Camels—100 mg/ kg 10% solution intravenous.

Chloromag
¢ It is a mixture of chloral hydrate and magnesium sulphale inl:1,2:1or3:1 ratio
used as 10% solutien for horses, cattle, buffaloes and camels.
¢ Irritant effect of chloral hydrate is reduced by addition of magnesium sulphate.

 [i produces excellent muscle relaxation due to presence of newromuscular blocking action
of magnesium sulphate.

Dose : 5g/ 50 kg intravenous “to effect”.

Chloral-mag-pentoparbitone (Equithesin)
¢ It is a good anaesthelic combination for horses due to its low texicity and negligible
excitement during induction.
« It produces excellent muscular relaxation. and recovery is fast.
‘. Composmon Chloral hydrate-28 g; magnesivm sulphate-14 g; pemobarbltone 65 g
All dissolved in sterile distilled water to make the solution 1000 ml and add few drops
of ethyl alcohol to make it stable. The solution should always be prepared in fresh.

Dose : 670 ml/4350 kg intravenous.

Propofol

¢ It has become one of the most popular injectable anaesthetics due to its properties and
is of use in many species. '

o It is ultra-fast acting especially for dogs and cats and cleared rapidly from the body and
recovery is smooth. As it is cleared so rapidly, it s suitable as a maintenance anaesthetic
and may be given by constant infusion over prolonged periods of time without apparent
untoward effects. :

. Prc)pofol is very mildly analgesic and is non-irritamt to tissues but has little or no effect
unless given 1V-ly.

intravenous Anaesthesia

o First half of the dose is given rapidly and the last half at a slow rate “to effect”.
Anaesthesia is mostly observed within 8-13 minutes.

» Rapid IV injection often leads to temporary apnoea and dose related reduction in blood
pressure and cardiac output. It is suitable for use in antmals with liver failure.

Dose : Horse-2 mg/kg 1V, dogs- 4-6 mg/kg IV with premedlcanon and 6.5 mg/kg without
premedication.

DISSOCIATIVE ANAESTHESIA

Dissociative anaesthesia is characterized by profound amnesia, superficial analgesia, catalepsy,
involuntary spontaneous movements, and persistence of reflexes like swallowing, pharyngeal,
palpebral, and corneal. Ketamine hydrochloride and tilatamine are the generally used dissociative
anaesthetics in veterinary pracuce Phencyclidine is another group in this category but not used
because of drug abuse.

Ketamine ,
« Ketamine is a rapidly acting dissociative anaesthetic without
excitement and with a duration of action that allows
induction of anaesthesia to proceed slowly.

o It has excellent analgesic property even at sub-anagsthetic
doses and in combination with diazepam; it is the cheapest
injectable anaesthetic agent.

o 1t has less respiratory depression effect than thiopental or
propofol and respiratory responses to hypoxaemia and
hypercarbia are better maijntained.

e Ketamine is the suitable induction agent in patients with
cardiac tamponade, asthma and with reactive airways.

o It is effective if administered by any route (I¥, SC, IM,
oral), making it especially useful for fractious cats.

L N Ketamine hydrochloride
» Disadvantages include profuse salivation and lacrimation,

increase intraocular pressure, susceptible: to corneal
abrasion (as eye remains open). and postanaesthetic delirium.

s Recovery from anaesthesia may be accompanied by excitement, hyperthermia and even
convulsions.
Dose : Dog 10 mg/kg in non-premedicated together with diazepam 0.5 mg/kg. 5 mg/kg in
premedicated logether with diazepam 0.5 mg/kg.

‘Car 11-33 mg/kg IM

Tiletamine (Telazol}
« Tiletamine is presently available only as Telazol, a combination of equal parts of tiletamine
and zolazepam.
s The drug provides good analgesia and is more potent than ketamine.
o Cardiovascular effects of the drug vary markedty among specres but are similar to those

of ketamine.
] -
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* It causes respiratory depression, primarily a decrease in rate, resulting in hypercarbia.

* Onset of anaesthesi# occurs within 5-8 minutes in intramuscular injection and within 30-
60 seconds following intravenous administration. Duration of anaesthesia following
intramuscular injection is 20-40 minutes.

¢ Poor muscle relaxation occurs and recovery may be characterized by emergence defirizm
when used alone in some species.

Dose: Dog- 6.6-13.2 mg/kg IM, Cat-8.8-15.4 mg/kg IM
Bovine—4.0 mg/kg 1V
Sheep—4.0 mg/kg IM in combination with xylazine (0.1 mg/kg IM)

Commonly used anaesthetica/sedatives and their antagonists with does
Cat (4 kg)

Anaesthetics/s Antago Dog (10 kg)

- Aocbi‘omaiine

| 4-aminopyriding; 0.5 mgks - |5 mg- A2mg
Barbiturates Doxapram; S5'migkg | 1-25mlTV | 04 mb-l mlIV
Diazepam, Midazolam™ ‘| Flumazenil, 0.02-0.12 mg/kg IV - [212 ml IV | 0.2-4.8 ml IV
Ketamine 4-aminopyridine; 0.5 mg/kg Smg 2mg
Morphine, Pethidine, | Naloxonc, 0.015-0.04 mgkg | 037-1 mb IV | 0.15-0.4 ml IV
Fentanyl IV, M, SC S RN T
Propofol Doxapram, 125m IV {04 m-i mi IV]

*Doxapram is not a true antagonist to any of these agens; it has been included as a respiratory stimulant (thvs
antagonizing apnoea).

NEUROLEPTANALGESIA

Neuroleptanalgesia is the condition or state of hypnosis and analgesia produced by the
combined administration of newroleptic drug (e.g. droperidol, acepromazine) and an apioid analgesic
(fentanyl. buterphanol, oxymorphone). However, in a broader sense, a combination of optoid with
sedative or tranquilizers like alpha-2 agonist or benzodiazepine also produces a stale of
neuroleptanatgesia. Though, Neuroleptic drugs traditionally include the phenothiazines (e.g.,
chlorpromazine} and the butyrophencnes (e.g., haloperidol and droperidol). E.g. Innovar vet
(Droperidol + Fentanyl). '

Neuroleptanalgesia is more commonly used in high risk (e.g. cardiac patients) and geriatric
patients and not much useful in very young healthy dogs. It is not recommended in cats as
opioids can produce excitement, Neuroleptanalgesia is not suitable in patients receiving monoamine
oxidase inhibitors (MAOI).

Method of administration

+ Preanaesthetic (anticholinergic) followed by tranquilizer, waits approximately for 13
minutes and then administers opioid till effect.

* No premedication, slow iatravenous administration of opioid followed by tranquilizer.

-« No premedication, followed by slow intravenous administration of tranquilizer and then
opioig _E_i]l effect.

. R pal e A G
DR O S iy’ SO S B b 1

Intraverous Anaesthesia 141

ELECTRO ANAESTHESIA

Electro anaesthesia is produced by passing an electric current through the brain from
electrodes placed at the head and tail. Direct, pulsating direct and alternating current have been
used 1o produce electronarcosis {AC 700 cycles, 35 to 50 mA and approximate 40 volts). Continuous
electrode contact is important to maintain anaesthesia.

+ ]t is characterized by convulsions on induction unless a muscle relaxant is first
administered.

¢ During induction, profuse salivation develops and continues throughout and can be
counteracted by administration of atropine.

¢ Hyperthermia may be seen.

» Disadvantages include severe stress (increased blood cortisol levels) and sharp rise of
blood pressure followed by gradual fall to near normalcy.

+ Muscle relaxation varies from adequate to poor and analgesia persists for several minutes
foltowing removal of the current and the animal often appears hypnotized.

+ Advantages include economical. immediate recovery and useful in experiments where no
drug is supposed to be given.

ACUPUNCTURE

Acupuncture is the part of Chinese medicine to diagnose and treaiment of chronic diseases
of patients. In veterinary acupuncture, animals are considered as a whole vnit consisting of body,
mind, diet. spirit and environment. Generally, holistic approach of the medicine helps to explain
this ancient medical approach. In the acupuncture therapy, the needles are pierced in certain
points that are called as accupoints. This piercing stimulates those points and the stimulation
cures the diseases. The word “‘ACUS’ means needte in Latin. Acupuncture therapy ts one of the
most ancient forms of therapy practiced by the Chinese for over 600 years. This therapy has been
introduced in India for anaesthesiz and therapy in man and animals.

Applications of acupuncture therapy

o Pain relief in animals.

» Acupuncture analgesia in non-premedicated animals, as part of balanced anaesthesia and
in anaesthetic practice.

» Management of respiratory depression and arrest.

* Management of paralysis and shock.

» Stimulation of body defense functions.

e Cardiovascular support in the course of general anaesthesia.
« Antipyretic and iImmunological actions.

Acupuncture points

Acupuncture points are Jocated or imaginary horizontal lines known as meridians, which
in turm have internal connections to the organs. from which the meridian or the channel gets its
name. There are over 360 points on these meridians and many non meridian points and all
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together are 14 meridizns. The Chinese believe that the vital energy, Ch’i flows these pathways
(energy pathway).

Organ Meridians dimum pathwass of energy flow Direction

Lung "(L'u') e 11 pomts .3-'5: AM B "Chest to fore leg
Heart (H) |9 points 1-I3PM o7 o Chestto fore leg
Stomach (St} T4 points 79 AM. Head to hind leg
Spleen (Sp) |21 points 9-11 AM Hind leg to chest
Large intestine (L) [ 20 poinis 57AM. =~ . | Fore leg Head

Urinary bladder (B) - | 67 points 17-19PM Hind leg to chest
Kidney (K) - | 27 points 19-21 PM Chest to fore leg

HYPOTHERMIA

‘ Hypothermia means lowering of body temperature below 35°C. Hypothermic anaesthesia
is a form of general anaesthesia. The combination of hypothermia and anaesthesia is vsed to
achieve :

¢ Loss of consciousness
» Loss of sensory response
s Depressing the motor activity

* Loss of reflex response

Methods of whole-body cooling

. Surl‘ace cooling is usually accomplished by directly immersing the unprotected body in
ice water or by placing the body on a mattress through which ice water is circulated.

. Body cavity cooling is usually accomplished by pouring cold saline sclution into the
open thoracic cavity.

. Extr;} corporeal cooling is accomplished by running blood from a cannulated artery
through a heat exchanger using cold tap water as the cooling medium.

Effect of hypothermia

* Cardiovascular system effect—Blood pressure falls due to decreased cardiac output and
bradycardia.

¢+ Respiratory system—Depression of respiratory centre.

» Central rervous system effect—decreased blood flow to cerebrum.

Blood—prolongation of clotting time, decreased platelets, decreased eosinophils and
lezkocyte counts and haemoconcentration,

Severe damage to the liver, kidneys and adrenal glands (25°C temperature for hours).
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Protocol for induction of hypothermia in a dog
Phenothiazine tranquilizer is given as infravenously

Thiobarbiturate is injected as general anaesthesia followed by endotracheal
infubation and administration of inhalant anaesthetics as maintenance

l

Slow intravenous drip of Ringer's lactate or 5% dextrose is started and a muscle
relaxant is given in the drip to abolish respirations followed by controlled respiration

A
The animal is put in a sink, bath tube or other container with its head above the water

|

lee water is used for rapid cooling and the dog should be removed from the bath
before the desired body temperature is reached

The dog is dried with towels and placed on a inachve heating pad during the operative period

l

Rewarming can then be started as soon as skin closure is starled

l

Rewarming can aiso be made in a water baih along with administration of atropine and
neostigming 1o reverse the muscle relaxant

MUSCLE RELAXANTS (NEUROMUSCULAR BLOCKING AGENTS)

Anesthetic drugs causes a degree of dose dependent muscle relaxation, but to achieve a
profound muscle relaxation {especially to perform orthopedic surgery) such a higher dose can
cause severe compromise in cardiopulmonary functions. Therefore, to increase the different level
of muscle relaxation during surgery, muscle relaxants are required 1o be added in anaesthetic
regime. Such drugs can produce complete relaxation of skeletal muscle.

Indications
e Toachieve desirable level of skeletal muscle relaxation particularly for orthopedic operation
and for easy access to deep into the abdomen.
 For easy close reduction of dislocated joints.
» For easing ophthalmic procedures by relaxing extra-ocular muscles, hence allowing control
positioning of the eye and also to prevent coughing and moving of patients.
« For easy endotracheal intubation of cats.
o To facilitate intrathoracic surgery by allowing smooth respiration during manual ventilation.
Precautions
» Muscle relaxants not only relax skeletal muscle but also diaphragmatic and intercostal
muscles. Therefore, facilities for endotracheal intubation and intermittent positive pressure
ventilation (IPVV) must be required. ‘
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¢ When muscle relaxants are used in combinations with other anesthetic drugs, during !
recovery even after the patient is breathing spontaneously, if extubated, airway obstruction ;
may happen. Because relative sensitivity of the pharyngeal muscles 1o the small amounts !
of muscle relaxants which are still present in neuromuscular junctions.

Mechanism of action

Block transmission at the level of the neuromuscular junction at nicotinic receptors, thus
decreasing skeletal muscle tone. :
Types :

A. Non-depolarizing :

* Bind to receptors and prevent aceiylcholine (Ach) from stimulating receptors {competitive),

hence muscle paralysis occurs gradually.

¢ Drugs inciude in this category are twbocurarine, metocurine (dimethyltubocurarine},
gallamine, pancuronium, atracurium, vecuronium, mivacurium, rocuronium, alcuronium,
crsatracunum and fazadinium.

* These groups of drugs are often referred to as curare because of their relationships with
the curare alkaloids that were first used clinicaily.

* Being water soluble, none of the drugs cross the blood-brain barrier, polar molecules and
therefore have no effect on the central nervous system. Thus, unless an anesthetic agent

is administered concurrently, animals are fully conscious throughout the period of
immobilization.

¢ Minimal cardiovasuclar effects except atracurium.
Atracurium

¢ short-acting retaxant.

* Few cardiovascular effect but bradycardia during anaesthesia is a common feature due
to absence of vagal blocking activity),

* Bronchospasm is rare in proper dose, if so may be due 1o secondary to histamine release.

¢ Con not cross placental barrier.

* Dose : 0.3-0.6 mg/kg 1.V,

¢+ Duration of action : 20-40 minutes.

* Atracurium precipitates in alkaline pH.

* Atracurium should not be mixed with thiopentone or should not be administered
immediately after thiopentone, if it is required to be administer, always flush the vein
with saline.

Vecuronium

+ short-acting relaxant

* Cardiovascular effect is. like that of atracurium

* Dose : 0.08-0:1 mgkg IV

* Duration of relaxation : 15-30 minutes.

Rocuronium
¢ Minimal Cardiovascular effects
* Bronchospasm is uncommon because of non-significant histamine release.

e

» Does not tngger makignant hvperthermia.

 Dose : 0.6 mgrkg (For E.T tube placement), incremental dose if required: 1/4™ of initial
dose.

B. Depolarizing:

s Causes brief depolarisation of post-junctional membrane skeletal muscie, thus
causing contraction, fasciculations.

« Repolarisation is inhibited by mimicking the effect of acetyl choline but without being
rapidly hydrolysed by acety] cholinesterase.

¢ Propagation of an action potential is prevented by the area of inexcitability that occurs
around the acetyl choline receptors.

¢ After the drug has been present for a period of time, the motor end plate Joses its
sensitivity and depolarisation cannot occur; desensitisation continues for several minutes,
even after drug is no longer present.

¢ Drugs under this category are succinylcholine (suxamethonium) and decamethonium

C. Suxamethonivm, a short-acting muscle relaxant, is used.

« For smooth and quick endotracheal intubation and nevromuscular blockade for a short
period.

¢ For immediate management of seizure.

D. Dose: Intravenous I-2 mg/kg; Intramuscular 3 mgfkg.

E. Rapid onset of action: 30-60 seconds after 1.V use.

F. Duration of action: 5-10 mins. Intermittent balus dose can be used to prolong the action.

G. may be used in intramuscular route, but the onset of action is slower and less predictable

H. Adverse effects :

s bradycardia on repeat doses

* Potassium level in the serum will rise (by about 0.2-0.4 mmol/L) in healthy patients and
by much more in patients with recent burns, paraplegias or severe muscle travma.

+ can wigger the onset of malignant hyperthermia.
* increase post-cperative muscle pain.
» increase intracranial and intraocular pressure.

'3




Inhglant anaesthetics are extensively used to provide general anaesthesia in both human
and veterinary patients. Unique among general anaesthetics, inhalants are eliminated from the
body primarily through the lungs; hepatic inactivation and renal elimination are not strictly
necessary to permit a patient to regain consciousness from inhalant anaesthesia. The ability to
induce and maintain general anaesthesia without being totally dependent upon hepatic function
to permit the patient to recover consciousness is a tremendous advantage. To deliver predictable
conqemrations. liquid inhalant anaesthetics are usually first vaporized in a vaposizer and then
administered in an enriched concentration of oxygen to a patient via a breathing circuit.

Advantages
¢ Anaesthetist has bener control over the level of anaesthesia.
* Safe anaesthesta for longer surgical operations.

* Recovery from anaesthesia is fast and primarily not dependent upon the body detoxification
mechanisms.

* Increased patient safety by enriched oxygen concentration and controlled ventilation.
Disadvantages

* The e_:(_]uipmcnt is heavy, bulky and not easily portable and become problematic in field
conditions.

» Constant surveillance by the anaesthetist is needed.

* The anaesthetic agents may be inflammable, explosive and irritant 10 the body tissue.

* The pungent smell of isoflurane or halothane may force the animal to hold their breath
during induction and as a result, slow the speed of induction.

» Severe physiological changes may occur in leng standing procedure.

Methods of administration

1 .Open: insufflations : The anaesthetic gas or vapour together with air and /or oxygen
15 delivered to the mouth or trachea by a mask catheter.

2. Semi open systems without nonbreathing valves include semi open drop, anaesthetic
boxes and chambers, and Macgills apparatus.

3. Semi open systems with nonbreathing valves

4. Semi closed and closed systems.
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Inhalant anaesthetics : Volatile or gaseous

Boyle's apparalus

» Itis a colourless with pungent smell, highly velatite liquid that is highly inflammable,
explosive and irritant in nature.

» It is available at low cost and is safe for operating-room personnel.

o 1t has a very wide safety margin and high level of analgesia (but is iiitant to mucous
membrang).

» Induction and recovery by ether are fairly slow,

s There is good muscular relaxation. It also causes excessive salivation and increase in
Tespiratory tract mucous recreations which interferes with respiration. Sometimes it may
lead to paralysis of respiratory tract due to sudden inhalation of higher concentration.

e Ether may also lead to oliguria, post anaesthetic nausea and cardiac arthythmias.

Methoxyflufane

s+ Methoxvflurare is a fairly soluble and stable volatile inhalant anaesthetic agent resulting
in slow induction and recovery. so it is not recommended for induction.

s It has a very low minimum alveolar concentration (MAC) as compared to halothane, so
it is highly potent.

* Low concentrations (0.4-1%) are required 1o induce and maintain anaesthesia.

* It produces excellent muscular relaxation and analgesia,

e It is not hepatotoxic, although it should not be used in patients with liver diseases.

o ltis very difficult to monitor the levels of anaesthesia as palpebral and pedal reflexes are
abolished at an early stage.

» Disadvantages include dose dependant depression of the cardiopulmonary system and
reduced motility and tone of gastrointestinal tract.

4
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Halothane

¢ Halothane is non inflammable, nonirritant and non
explosive.

* Halothane is less soluble thar ether or methoxyflurane;
it is thus faster-acting and recovery is quicker. making
it a suitable agent for induction, although it is odd-

~ smelling and tends to cause unpleasant inductions.

* Recovery is very rapid and free from excitement. The
MAC value is higher than methoxyflurane- 0.87% in B
dogs and 1.19% in cats. '

* Analgesic property of halothane is reasonable.

* There is negligible direct effect on the liver angd kidney
functions.

+ ltcan cause arthythmias, has a marked dose-dependant
cardiac-depression activity and so is not suitable for
patients with cardiac disease.

» Other untoward effects include depressed respiration,
bradycardia. hypotension and post-znaesthetic shivering,

+ Concentrations of 2-4% can produce stage-1I1 in dogs and small animals, 4-10% in
large animals. The maintenance concentration is 0.8-2.3% in the inhalant mixture and
should be administered by closed system using precision vaporizers.

Halothane

Isoflurane

s Isofluranc is a newer agent becoming more popular than halothane in recent years,
slightly less potent than halothane with a MAC value of 1.31% in dogs and 1,615 in cats
and is non inflammable and nor explostve in clinieafly useful con:‘en[ralions.

* The solubility of isoflurane is lower than that of halothane :nd inductions inte and
recoveries from anaesthesia occur more rapidly than with halothane.

» There is good muscle relaxation like halothane but there oo similar lack of analgesia.

* Advantages include good cardiovascular stability. jow bload solubility and resistance to
hepatic metabolism (suitable for patients with compromised hcpanc'functions].

* Disadvantages include depression of cardiovascular system. NS and ventilation.

* Concentrations of 2-4% can be used for induction and 1-2% for maintenance of
anaesthesia in small animals and administered in 2 precision vaporizer.

Sevoflurzne

* It is the newest inhalant anaesthetic that has been approved for use in veterinary
anaesthesia.

* It is non inflammable and non explosive in clinical concentrations and it has 2 MAC
value o0 2.36% in dogs and 2.58% in cats making it both less potent and less soluble in
blood than either halothane or isoflurane.

* The lower blood solubility of this agent comnpared with isoflurane results in more rapid
inductions and recoveries and a more rapid change in anaesthetic depth in response 10
a change in inspired concentration.

* Analgesic property is minimal.

¢ Cardiovascular effects of sevoflurane are comparable to those of isoflurane. Respiratory
depression effect and CNS effects appear 1o be similar to that of isoflurane,

» The greater price of this agent is a hindrance for clinical use in veterinary patients.

o Concentration of 4-3% for induction and 2.5-4.0% for maintenance are required in
typical vaponizer settings.

Desflurane

*» Desflurane is the newest of the inhalant araesthetic introduced inte human anaesthesia
practice and being popular in dogs.

* The MAC value in dog is between 7-10% and variation seems 1o be due to severa factors
including temperament of the animal.

* Itiseven less saluble, highly volatile than sevoflurane with a quicker induction, recovery
and rapid changes i anaesthetic depth.

¢ 1t boils at close to roont temperatute, so it can not be used in conventional VAPOTZeTs
and it requires electronically controfled vaporizers,

» The cardiovascular cifects. respiratory effects and CNS effects are similar 10 those
associated with isoflurane.

+ Concentrations of 12-18% for induction and 8-10% for maintenance are required in

typical vaporizer settings.

Nitrous oxide

Nitrous oxide is the oldest inhalant still in use in anaesthesia practice. although: technically
& vapour nitrous oxide is often referred to as gaseous anaesthetic. [n velerinary anaesthesia the
use of nitrous oxide has four main indications.

A MAC-sparing effect when used in combination with other “potent” inhalums,

To supplement analgesia during a surgical procedure.

To speed induction of inhalant anaesthesia via the “second gas effeci”.

As the sole anaesthetic in extremely debilitated patients.

JLis an inert, nonirritant, non inflammable and non explosive gaseous unaesthetic,

Its bigh MAC value {around 200% in dogs and cats) makes it impossible to use as a sole
anaesthetic agent. However, at sub anaesthetic doses N»O is a very good analgesic. It is
usually administered with other anaesthetic gasses to increase analgesia and decrease the
amount of volatile anaesthetic agent required to maintain anaesthesia.

It should not be used in patients with respiratory compromise {especially with
preemothorax or pneumoperitoneum).

Aduministration : by semi close or closed method with oxygen. Mustly used with volatile
anaesthetic in 30-70% concentration. Minimum of 30% oxygen should be there in the
inhalant m.xture. )
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Rémedies

INDICATIONS FOR ANAESTHETIC EMERGENCIES
. Equigmeu! problem : Tt includes failure to deliver oxygen, empty cylinders, misconnected
gas lines and kinked or plugged endotracheal 1ubes. !
‘ . Hu.mmr error : It .inc!udes uafamiliarity with the equipment, anaesthetic drug and its
action, miscalculation of dose, incorrect route of administration and wrong medication

. ‘leunlat.ory problems : hypoventilation due 1o anaesthetic over dose, hyper ventilation
due o inadequate anaesthesia and ventilatory depression. ’

» Circulatory problems : 1t includes hypotension. bradycardia, tachycardia and shock.

Som.e common anaesthetic emergencies and accidents which may be encountered during
anaesthesia are listed below with a brief description of the problem and recommended remediesc

- I Hypotensmn—_Hypolension may occur due 10 excessive blood loss during anaesthesia
w 1; may be sudden or in prolonged operations. Such complications may occur during surgenics
such as caesarean in cattle, buftalo and other animals
; . imals or due 10 sudden pressure on li
o v p re on liver or spleen

Remedies—Blood loss can be substituted with appropriate fluid therapy, compatible blood

or p]a;;ma expanders therapy. before. during and after operation. In sudden hypotension, the
operation should be stopped and wait unti! bleod pressure comes to normalcy

» . ) .
1 2 Shock—Shock generaily develops due to overdosing of anaesthetic or excessive fluid
oss during surgery. 1t may be hypovolaemic. cardiogenic or vasculogenic.
- Remedzesf—Treutmem of specific shock can be made in the general principles of the
. :
anagement 0 sf.mck. Normall_vr it can be prevented by administering preoperative steroids along
with compatible iatravenous fluids before and during the surgery.
gery.
3. Bradycardia—It is gen i i
. 3 generally seen in deep anaesthesia, hy i i
e ] , hypothermia, hypoxia and vagal
! Remedies—This can be managed by administering an anticholinergic drug like atropine. If

atropine does not correct the problem, dopami i
fot , dopamine may be considered as an infusi
e e fuston at a rate of

[y
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4. Tachycardia—Tachycardia means increase in heart rate that can be occurred from pain, '
hypercarbia, hypoxemia and hypovalemia. 1t is also ohserved in young animals or during shock
or in patients premedicated with atropine. it
Rentedies—Lignocaine hydrochloride 2% without adrenaline may be considered :
intravenously if the heart rate is increased too much.
5. Cardiopulmonary arrest—Cardiopwimonary arrest is really a true emergency condition
where immediate treatment is mandatory within 5.3 minutes. The clinical signs of this condition
are no auscultable heart sound, no palpable pulse, dilated pupil, cyanotic mucous membrane and

UNCoNSCciousness.
Remedies—The basic line of treatment in cardiopulmonary resuscitation (CPR) is A-Air
way B-breathing, and C-circulation. 1t is otherwise termed as the ABC of CPR.

A-Airway

« Head should be extended and intubate the animal immediately.

o Examine for the possible obstruction of the airway with feod material or kinked
endotracheal tube.

« Perform tracheostomy immediately 10 ymaintain patent airway.

o Aminophyline may be injected to treat brofichospasm,

B-Breathing

e Artificial respiration may be instituted using rebreathing bag or mechanical ventilators
and supply of 100% oxygen.

» Use of Ambu type resuscitation bag or mouth to mouth respiration to maintain breathing.

+ Drugs like doxapram { Img/kg IV) may be given.

C-Circulation '

 External cardiac massage by chesi compression should be made at the rate of 60-90/
minute in smalt animals with hands on either side of the chest and 30-30/ minute in larze

animals with foot or knee.
» Direct cardiac massage by thoracotomy {in 6" intercostals space).
o Defibrillation by means of internal or extemal paddles of cardiac defibriliators.

v advmm .

Other drugs in cardiopulmonary resuscitation include administration of calcium solution,
dopamine (2.5-20 mg/ ke/ min in small animals and 1.0-5.0 mg/ kg/ min in large animals),
epinephrine (5 miof 1 1000 solution for a 450 kg hotse), doxapram (0.55 mafkg V). picrutoxin
{tmg/kg V). nikethamide (10-25 ml 1V ip large animals and 1-3 ml 1V in dogs and caish
corticosteroids, lignocaine. sodium bicarbonate and appropriate fiuids.

&. Other complications that may occur during anaesthesia include hypothermia. hepatitis.
renal failure, corneal abrasions, vomition and regurgitations.

T AT P TPLY M AT BT A ST




YL 2 PR AR AL AL,

Pain is an unpleasant sensory and emotional experience associated with actual or potentiak
tissue damage or described in terms of such damage.,

Types of pain

A. Physiologic pain : Pain that occurs after most types of noxious stimulation is usually

\ pratective and quite distinet from the pain resulting from overt damage (o tissues or nerves. It is

characterized by high stimulus threshold, is well localized and is iransient and demonstrates a
stimulus-response relationship similar 10 these of the other somatosensations.

B. Pathologic pain : The noxious stimulus is not transient and may be associated with
significant tissue inflammation and nerve injury. I may manifest in several ways:

spontaneous
pain that may be dull, burning or stabling (Causalgia); exaggerated pain in response to a noxious

stimulus (hyperalgesia); and pain produced by a stimulus that is not normally noxious (allodynia)
This type of pain is afso called clinical pain. Patholagic pain is often further classified into

Visceral pain : Pain emanzting from deep visceral structures,

Neuropathic pain : Pain produced as a consequence of damage to the nervous system.
Clinical pain s further classified as :

(a) Acute pain : Recently occurring pain typically arise from soft tissue tfrauma or

“inflammation, with the most common example being postoperative surgical pain.
{b) Chronic Pain : Pain persists beyond the expected time frame for a given disease
process or tajury,

Management

Analgesic Medications : Analgesic medications have traditionally been administered on an
“as-needed” basis and should be administered on a continuous or scheduled inlermittent basis,
with supplemental bolus doses as required. The following analgesics may be administered to

dogs :
{«) Opioid pure agonists {Oxymorphone. hydromorphone. morphine, fentanyl, Fentany]
: patch}).
i: Partial agonists (Buprenorphine) or agonists-antagonists (Butorphanol).
{0y NSAIDs (Caprofen, Ketoprofen, Meloxicam, Tolfenamic acid, Etodolac, flunixin
4 ‘___meglumine).
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{¢) Local anesthetics (Lidocaine, Bupivacaine, Mepivacaine)
() Adjunctive methods

(¢) Ketamine hydrochloride

{fi Alpha-2 agonists {Xylazine. Medetomidine )

{m) Opioid pure agonists: Opioid analgesics provide the most consi.slem and ei-fecm.re
analgesia m‘\d are sall the hest drugs available for pain control in small ux}lmuls e.\pccu?lly ml
canine. Opioid agonists, either exogenous or endogenou_s, producF anzlgesia and other Len.lrfxd
effects by binding to specific opivid receptors in the bra-m and spl.nal cqrq. The p an((ljlfl opmllj_
receptors then mediate these analgesic effects. The selection ('sf \Vhlch_(f])t()!d ‘17(‘1 be u% C;‘)CTI ;
on the degree of pain that the unimal is perceived to be experiencing. The perioperative doses o
the opivids in canine pain minagement are given bellow.

“Dose . i i}ﬂf-iifio;;:_pf action-

 Morphi 0.5-1.0 m IM, SiC 3-3 hrs .

Horphine 0.5 mgfkggfgﬂ.l-l.o mg/ke/h | Y As long as infusion lasts

Oxvmorphone 0.03-0.1 mglkg IM, TV, S/C | 3-4 hrs

Hyvdromorphone | 0.1-0.2 mg/kg IM, UV, S/IC | 2-4 hrs

Fentanyl 5 mgkg+3-6 pg/kgh I Infusion

Butorphanol 0.1-0.2 mg/kg M, IV, SIC | 3-4 hrs

Buprenorphine 5-20 pgike IM, IV, S/IC | 8-12 hrs

Fentany! patch 10-20 kg-50 pgh Transdermal

{} Nonsteroidal anti-inflammatory agents : NSAIDs have the pnfcn[inl to anmm'I moderute
tq severe acute or chronic pain in veterinary practice. These drugs prn:mde fmalggm via the n(jn‘
selective compelitive inhibition of cyclo-oxygenase (cox-1) and {cox-2) \f\‘hlch. ulum:l'lelyy reduce<
the production of prostaglandins. The main indican’ons for lhES_e drugs in p:lll’lllllnallhlgjl_lll’lt".tl}:l .:1‘1:
post-operative pain, different inflammatory condjhons aqd pain associated mthl (.)\\’lu)dl ‘ﬂn 1..‘
NSAIDs must be used with caution because there is poiential for stomach-and intestinal problems
and proloaged blood clotting time.

i i i i aetic iven below
Commonly usaed NSAIDs and dosing regiment in canine practice are give '

Daration of act

rug L
Surgical pain £ 2.0 mefke. IV, S/CIM. PO | Once
ftoprofen e < 1.0 ingfke HAVIRY. G ted ' Repeat every 24 hr
Chronic pain < 2.0mg/kg. PO . Once
< 1.0 mg/kg. PO Repeat every 24 hr
< 1.0 mg/ke.
Surgical pain < 0.2 mg/kg iV, 51C Once
el = < 0.1 mglke V. SiC, PO Repeat every 24hr
Chronic pai < Once
Chronic pain < 0.2 mgfhkg, PO 7 v
<O mg.’k;, PO Repedt every 24 hr

——
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Caprofen Surgical pain < 4.0 mg/kg v, 1M, S/IC Once on induction

< 2.2 mg/kg, PO Repeat every 24 hr

Chronic pain < 2.2 mg/kg, PO Every 12-24 hrs
Flunixin Surgical pain < 1.0 mg/kg v, 5/C, I'M Onee
Meglumine
Tolfenamic Acute chronic pain < 4 mg/kg, PO | S/C Once daily for
Acid 3 days and 4 days
' off, repeat the cycle

{e) Local analgesia. Local anaesthesia can increase patient comfort and facilitare patient
co-operation during painful procedures. Techniques for the administration of local anesthetics
include topical application, local infiltration and peripheral nerve block. The type of local anesthetics
used determines the duration of analgesia resulting from the blockade.

Topical anaesthesia : Eutectic mixture of Jocal anesthetics (EMLA) cream 1sal: ] mixture
of two anesthetics (Lidocaine and Prilocaine). This combination has excellent dermal penetration
and because the total amount of anesthetics used is decreased, local irritation and toxic effects
is reduced.

Intercostal nerve bock = This block is used to diminish sensation from a thoracotomy,
placement of a chest tube or rib fracture-related pain.

Epidural : Epidural analgesia is frequently used to prevent. reduce or lreat pain in dog. [t
can provide good pestoperative pain relief and pain control in patients with pancreanus, an
abdomen open and draining because of perionitis, post-traumatic but pre-operative fracture pain.

{d) Adjunct agents. Sedutives are common adjuncts (o analgesics used to decrease the
anxiety and agitation that may be seen in the critical care patients. Sedatives such as acepromazine
{in young stable paient} vr diazepam or midazolam (in the geriatzic or cardiovuscularly
compremised unimal) may be useful in calming the anxious patient. Sedatives have no analgesic
properties when used alone.

Drug (Sedatives combined Dose Route Dosing interval
with-opioids)

Midazolam | 0.1-0.3 mg/kg V. I'M Upto 6 hrs

Diazepam | 0105 mg/ke 1Y Upto 6 frs |

Acepromazing I 0.01-0.05 mg/kg 749 1-2 hrs l

Medotomidine 0.002-0.004 mg/ke IM, SIC 2-6 hrs

{¢) Ketamine hydrechioride : Although ketamine is a dissociative anaesthetic, there is 2
clinical belief that ketamine can provide a significant degree of analgesia through blrcking the
phencyclidine site in the ion channe) associated with the N-Methyle-D-asparate (NDMA) receptor.
The NDMA site is thought to be essential in evoking a hyperalgesic state in response to repetitive
small afferent (C-fibre) input. Ketamine has been found to be a useful agent for analgesia in dogs

- with burn wounds at a dose rate of 10 mg/kg orally every 8 hours and 2-4 mg/kg I/V, may be

an alternativecto control pain quickly if opioids are not available.

——
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(/) Alpha-2 agonists: o, agonists (xylazine, medetomidine) when administered systemicall.y,
binds with o, adrenoreceptors that are situated in several areas within the spinal cord and brain
stem concerned with analgesia. It can also produce analgesia when given epidurally or intrathecally
with a decreased incidence of untoward side effects.

3] Non-Medicinal Management of Pain : The use of tools and techniques outside the
drugs and medications to enhance comfort and recovery.

Cryotheray : Indicated for acute attacks of arthritis or o relieve pain and prevent inflammation
and application by massage with ice (3 to 0 minutes) for 3 to 6 times a day.

Thermotherapy © Analgesia for distal joints and superficial heat should be applied for 15
to 20 minutes. one to three times a day by hot water botiles or hot-packs.

Actinotherapy @ Applied in joints affected with arthritis by Infrared rays and duration of
exposure should be 15 minutes o I hour.

Ultrasound Therapy : High & low-frequency ultrasound waves 1o treal hip and shoulder
joints and to reduce muscular spasm for 5 to 10 minutes for two to three times a week.

Transcutaneous Electrical Newro-Stimulation (TENS) : For sub-acute and chronic pain in
arthritic animals and a TENS current should be applied for @ minimum of 20 to 30 minutes.

Extra-corporeal shock wave therapy (ESWT) : Indicated in rheumato-orthopaedic disorders
in horses (desmitis of the suspensor ligament of the fetlock) and arthritic dogs.

Acupuncture = To treal acule as well as subacute and chronic attacks of :.n'thrifis‘ In acute
inflammatory attack, one session every iwo Lo three days is necessary uniil clinical signs resolve
whereas for chronic pain. several sessions are required.

Low Level Laser Therapy (LLLT) : Pain reductions by sestoring nerve cell action potential
back to its normal value.
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With the advent and understanding of new drugs and new delivery systems, chemical
restraint has become a practical proceduse in the last few years. Tranquilizing or sedation of
animal is only resorted to, when physical «r mechanical memss are not feasible or become
difficult. A variety of agents are available in the market but each has its own limitations and
indications. Precise knowledge of pharmacelogy of the agents is ulmost essential before restraining.

Advantages
¢ Immobilization causes little disturbance and physical damage is negligtble.
¢ Selected individuals can be captured. e
¢ Specific time of capture can be selected.
= Rapid shifting of portable equipment to field conditions.

Disadvantages
» Procurement of drug from foreign countries is expensive and cumbersome.
« Undesirable side effect may occur.
¢ Carcless use of drug leads to danger to operator.
+ Sometimes death of darted animals may happen.

Properties of ideal chemical immobilizaticn iz
» Should not cause tissve irritation.
= Should be rapidly eliminaied from the hody.
s The recovery and induction periods should be calm.
» Should have a wide margin of safety.
e Showld have rapid absorption in systemic circulation and anset of action.
= Should have availability of reliable antidote.
¢ Should have no permanent damage to the wild animal.
+ Shovld have no drastic effect on the pregnant animals.
» Should have suitable stability.
* Should have less risk to wild life veterinarians handling the drug.

S

Monitoring anaesthesia

Anaesthelic monitoring in wild and zoo animals is of paramount importance to determine
any complications that require treatment. This ¢, be achieved by monitoring different reflexes
as cited helow.

» Palpebral reflex : Animals under a light plane of anaesthesia will blink the eyelid in
response to the touch.

o Nystagmus: The eye flicks rapidly from side 1o side with xylazine-ketamine and
medetomidine-ketamine.

» Movement : Movements of the limbs or the head or neck often depicts that the animals
is waking up and additional drug will be needed.

o Body temperature : A temperatre for which animal 15 cause for concern znd the animal
should be cooled if possible.

s Heart rate : 1t varies between species and drug administered and can be ‘measured by
auscultation with a stethoscope or a pulse can be measured from the femoral arteries.

» Respiratory rate : 1t will also vary among species and is usually monitored by observing
chest movement.

e Mucous membrane colour : The colour of mucous membrane is generally pink. White
mucous membrane indicates shock state and blue or purple indicate a lack of oxygen.

ANAESTHESIA OF WILD RUMINANTS

Special considerations

» Tympany : Ruminal tympany may develop due to gas formation and decreased rumen
motility. If bloat is severe, it can impair breathing and blood flow resulting in hypoxemia
and shock. This can be relieved by passage of a stomach tube or rumen trocharization,

v Regurgitation : Repurgitation is 2 common sequel of bloat in anaesthetized ruminants
and ultimately leads to risk of aspiration pneumonia,

¢ Hypoxemia : Hypoxemia is also.a common complication ot ruminant anaesthesia that
requires close monitoring of oxygenation. .

e Position ; It is preferable to maintain a ruminant in strenal recumbency if possible so that
it might decreases the risk of tympany.

o Myopathy : Myopathy may develop in ruminants after anaesthesia,

o Hyperthermia : Hyperthermia may develop in ruminamts and so immehilization should
be avoided during the warm hours of the day 1f possible.

e Trauma : During induction of anaesthesia every care should be taken as small ruminants
are very flighty and may traumatize themselves.

Delivery Systems

Chemical immobilization has become a routine operation carried out by veterinarians engaged
in zoo as well as in sanctuaries. Though some level of expertise has been gained in drug
immobilization and translocation procedures, the procedure is still fraught with potential dangers
like mechanical injuries to the animal. Veterinarians have often been blamed for any caprure
related deaths. For successful immobilization, the operator should have a thorough knowledge of
selection of appropriate equipment and famiarity of its use. Besides, 4 high degree of accuracy
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in darting aims, shooting range and in dose estimation in relation to body weight of the animal
is of great imporiance before capture operation. The immobilization equipments are the projector
blowpipe, tifle, pistol and the projectile-dart or flying syninge with needle (short range, long
range and extra long range).

Doses of Chemical Immoblizing Agent

Spectes | Anaesthetic agents _ Reversal
Deer Xylazine—2-8.0 mgrkg body weight Yohimbine
Ketamine 10-20 mg/kg body weight
Primates Ketamine—10-25 mg/kg intramuscular
Xylazine 2 mgfkg—intramuscular
Climpanzee Ketamine 10-15 mg/kg body weight
Xylazine 2 mgikg
Kangarco . Xylazine 8 mg/kg body weight and
Ketamine 3 mg/kg—Combination,
Thiopeitone less than 20 mg/kg body weight
Antelope Xylazine 0.23 mg/kg and Ketamine 11.54 mg/kg
body weight (Combination)
Camels Xylazine 0.27-0.51 mg/kg intramuscular
Bears Xylazine 2-4 mg/kg and Ketamine 4.5-9 mg/kg
{Combination)
Ketamine 15-18 mg/kg 1M with atropine
Bison Chloral hydrate 250 mg/kg body weight
Elephants Asian Elephants 160-175 mg-Xylazine (Total dese)
Etophine-Acepromazine combination {2.4 mg/ml of
Acepromazine per ml) Dose | mi/4 feet of shoulder height
Reptiles Ketamine—20 mg/kg intramuscular
) Xylazine—1 mg/kg
Snakes Ketamine—50-130 mg/kg intramuscular
L Tiletamine—10-20 mg/kg intramuscular

i
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Anzesthesia of laboratory animals is challenging and often mare difficult than the actual

diagnostic or surgical procedure. Because of the small size of these patients, sedation or anaesthesia
is often required for the most simple of diagnostic or treatment procedures including proper
positioning during imaging, blood collection, physical exammation, etc. There s not one perfect
anaesthesta protocol as there are many species of animals of vastly different sizes and with
variable responses 1o the wide variety of drugs available for anaesthesia. These animals present

specific anatomic and physiologic characteristics that will influence the use of drugs and the
outcome of anaesthesia.

Pre-anaesthetic preparation

s ldeally all patients should be stabilized prior to anaesthesia, However, vascular access
can be very difficult, but even in patients difficult to catheterize. intraosseous {into the
femur) catheterization is. possible.

¢ Pre unesthetic preparation will vary depending on whether anaesthesia is for an emergency
or routiie procedure, However, even in an emergency situation, oblaining the maximum
amount of information prior to anaesthetizing the arimal is recommended.

* A thorough history and physical examination should bhe performed prior o inducing
generat anaesthesia. Ar emphasis should be made on the respiratory tract for two reasons:
most small hammals are primarily necessitate nasal breathers (rodents, lagcmorphs), and
upper respiratory tract infections are common. Assessment of the patency of both nares
is important and can be accomplished by placing a small mirror or dental mirror
immediately in front of each naris and locking for fogging.

» Critically il ferrets often present with poor cardiovascular function. An accurate body
weight is obligutory, and if possible basic laboratory tests should be obtained. However,
blood work may not be available untit after the animal is anzesthetized. Minimal basic
blood parameter includes packed cell volume, total proteins, blood urea nitrogen (BUN),
glucose, and urinalysis.

* The use of sedatives and analgesics are highly recommended to compensate the risks
associated with stress and pain. The safety of the handler and the animal durtng the
procedure should be taken into account when establishing the anaesthesia protocol.
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* The use of cedar shavings for bedding is controversial. The otls from such bedding may
induce hepatic microsomal enzyme activity and may significantly affect drug metabelism.

Pre-anaesthetic fasting

For each patient, the advantages and disadvantages of fasting should be evaluated, Fasting
has been advocated in order to reduce the volume of contents in the gastrointestinal tract which
can mechanically compress the diaphragm and lungs, a particetar problem in large breeds of
rabbits and obese animals. Fasting appears to reduce (but not eliminate) regurgitation in Guinex
pigs. However, fasting exhausts glycogen stores resulting in hypoglycemia and may significantly
contribute 1o peri-anaesthesia ileus, especially in rabbits and Guinea pig. Fasting is contraindicated
in a chronicaliy anorexic animal, those with an insulinoma such as ferrets, hepatic dysfunction,
orin e pregnancy. Current fasting recommendations vary from € - 4 hours prior to anaesthesia.

Pre-medication

Pre -medication of small mammals is recommended. Tranquilizers and sedatives reduce
anxiety. reduce MAC. and provide smooth induction and recovery. As for domestic mammals,
pre-emptive analgesia should be administered.

Commonly used drugs

1. Parasympatholytics : Anticholinergic drugs reduce respiratory and salivary secretions.
They may, however, thicken secretions and cause airway obstruction. These drugs are used to
treat vagally mediated bradyarrhythmias. Rabbits have circulating atropire esterases and, therefore,
require higher doses of atropine which also increase the risk of toxicosis; a better alternative drug
is glycopyrrolate.

2. Phenothiazines : Acepromazine and other related drugs are not used routinely in small
mammals. These drugs block alpha-1 adrenergic receptors thus producing vasedilation and
hypotension. They have also been associated with prolonged recovery from anaesthesia. Peak
effect occurs 30-45 min after injection. Acepromazine should be used only in healthy animals.

3. Benzodiazepines : Diazepam-and midazolam are anxiolviics, sedatives. anticonvulsants.
and centially acting muscle relaxants; they cause minimal cardiopulmenary effects and are useful
adjuncts in drug combinations used for induction. Diazepam can be administered per os {PO) or
intravenously (IV). but if used IV. the animals must be monitored for hypotension caused by the
propylene glycol used in preparations of diazepam: intramuscular zbsorption of diazepam is
unpredictable because of the propylene glycol. Midazolam is water soluble and can be administered
IM, 1V or PO,

4. Alpha-2 adrenergic agonists : These sedative -hypnotics are ofien used in combination
with ketamine because of their analgesic and muscle relaxant properties and sedative effects.
“hey will prolong anaesthesia if not reversed. Bradycardia and respiratory depression are often
Teported. These eftects may be antagonized by using partial doses (10-20%) of atipamezole
without reversing their anaesthetic and analgesic effects. The alpha-2 agonists, in order of increasing
potencies, are xylazine, detomidine and medetomidine,

5. Pre-emptive analgesics : Analgesia should be considered for any painful procedure and
the choice of analgesic drugs includes opioids and non-steroidal anti-inflammatory drugs. Local
blocks and low doses of ketamine can also be used. These drugs can be combined or used alone.
Pre-emptive analgesia is still most advantageous. Opioids are often used as pre-anesthetics to
potentiate sedation and provide analgesia.

A -




s

i

TS

162

A Text Book on Veterinary Surgery and Radiology

. General anaesthesia

Injectable anaesthetic agents : These are the drugs that can be administered 1V, IM, SQ,
IP, or intraosseously (10) that will induce anaesthesia or heavy sedation. The ideal
injectable anaesthetic agent should have a wide therapeutic index, a rapid onset of effect,
and a short duration of effect; U should be safe for the cardiovascular and pulmonary
systems and ideally should be reversible. in reality, there are no such drugs and each
species reacts differently to drugs used in anaesthesia. Following pre-medication,
anaesthesia can be induced with ketamine (in combination with a benzadiazepine, opioid,
or an alpha-2 adrenergic agonist), Telazol ® (tiletamine + zolazepam), O propofal {IV
or JO only). These drugs are effective for short procedures, Telazol is more potent than
the combination of ketamine and a benzodiazepine such as midazolam, and can cause
prolonged recovery. Both ketamine and Telazol can be irritating and lead to self-mutilation
or shock (rom pain. In rabbits, high doses (32 or 64 mg/kg) of Telazol produce renal
tubular necrosis within 7 days after injection, and doses as low as 7.5 mo/ke produce
nephrosis; the use of Telazol in rabbits is not recommended. There are also species
specific differences in the rapidily with which zolazepam and tiletamine are metabolized.
Propofol is a rapidly acting, non-cumulative anesthetic drug for intravenous {or
intraosscous) use exclusively. It causes a dose dependent cardiopulmonary deprassion
that may result in apnea and hypotension. Used alone it produces inadequate analgesia.

Iohalant anaesthetic agents : Inhalant anaesthetic agents, such as isoflurane. are versatile
and relatively safe to use in all species. They produce rapid induction, changes of
anaesthetic depth, and recovery from anaesthesia. Termination of their effects can be
obtained rapidly. They can be used alone or following pre-medication. o inducticn with
parenteral agents, They do require the use of precision vaporizers and the bulkiness of
the equipment may complicate access 10 the patient. [nduction with inhalants can be
accomptished by placing the animal in an induction charber or in 2 mask. Ag involuntary
excilement phase (seen in rabbits and ferrets) can precede induction. Maitenance of
anaesthesia can be achieved following endotracheal intubation or administration of the
agents via mask.

Lagomorphs
o Stress is the most important factor to counteract during the pre-and post-anesthetic

period. Tn addition, sabbits have a small thoracic cavity that can be compressed easily
by dilation of abdominal viscera (gas accumulation from any source) or inappropriate
positioning.

At least, two conditions are routinely seen that may significantly compromise the outcome
of anaesthesia. Rabbits may have sub-clinical or overt upper respiralory infection
(pasieurellosis). These animals have compromised respiratory function:that may lead 10
poor gas exchange during anaesthesia, inability to breathe, and death.

Renal function may be compromised by infection (although stlent) with the microsporidian
Encephalitozoon cuniculi. These animals often recover well from anaesthesia but present
a few days later in renal failure. '

Routine pre-zmesthelic blood work will detect this condition; when detected, elective
procedures must be postponed until the animal is stabilized.
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Intubation is challenging but not impaossible. However. repeated attempts and the resulting
Jaryngeal lrauma during intubation attempts often result in swelling and respiratory
obstruction during the peri-anaesthesia period.

Self-inflicted injuries may occur if physical restraint is poor, and the most COmMOn
complication is fracture of the lumbar spine. Because at teast 50% of rabbits possess
circulating atropine esterases, atropine has variable effects and glycopyriolate 15
recommended if an anticholinergic is required.

Pre-medication
Protocols for healthy rabbits include the following combinations:

1. Yetamine (5 mg/ke), midazolam (0.3-1 mg/kg), butorphano} (0.2-0.5

mgfkg), and
glycopyirolate (0.0] mg/kg), all given IM.

2. Midazolam (0.5 mg/kg), butorphanol (0.2-0.5 mg/kg) and glycopyrrolate (0.01 mg'ka),

all given TM.

Induction is then achieved by masking the animal to anaesthesia with isoflurane in oxygen.
It is important to keep the induction area quiet and the lights dimmed. Depending on the size and
the condition of the animal. general anaesthesia is maintained with a mask or tracheal intubation
is attempted. An Intravenous catheter is placed and the monitoring equipment applied as soon as
induction is completed.

Guinea Pigs and Chinchillas

Guinea pigs are easily frightened and are prone 0 stress-related complications; they will
store food or chewed paper in their cheeks which if it becomes dislodged, may obstruct
the glottis.

Guinea pigs often regurgitate during induction and active monitoring of airway patency
is imporiant. They also produce profuse aMouRts of bronchial secretions that may partially
obstruct the bronchi or wachea.

The lack of readily available peripheral veins makes IV access difficult in an emergency.
Underlying vitamin C deficiency and concurrent diseases are also potential problems that
can complicate anaesthesia.

[ntubation is difficult and complicated by the fusion of the soft palate 10 the base of the
tongue creating only 2 small opening called the palatal ostium, an anatomic feature
common to both chinchillas and Guinea pigs. This tissue is vascular, fragile, and will
bleed if waumatized. In the absence of intubation, inhalant anaesthesia can be maintained

with a mask.

Anaesthetic protocol

The combination that is frequently used for premedicating Guinea pigs 1S glycopymrolate
{0.01mg/kg). butorphanol (0.2-0.5 mg/kg) and midazolam (0.5-1 mg/ke), all given IM. Induction
and maintenance is achieved with isoflurane in oxygen delivered via a mask. It is important to
monitor for signs of upper airway obstruction throughout the entire procedure; a stethoscope may
be low-tech, but it is a very effective means of monitoring the airway and lungs, especially when
it has a pediatic head. In Guinea pigs, an intravenous catheter may be placed in the cephalic vein
which is located along the lateral aspect of the forcarm.
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Small Rodents

» Because of their small size. pre -anaesthetic preparation of these animais may be difficuit
if not impossible. Routine procedures are rare and often have a compromised and high
risk animal to anaesthetize.

» Peripheral 1V access is rarely available and intubation 1s very difficuli.

» Their small muscle masses must be taken into account when giving intramuscularly
proportionally large volumes of drugs; irritating drugs, such as those with a low pH or
that whick include an imitating solubilizing agent, often result in self-mutilation.

» Pain and fear may cause aggression and other defensive behaviers.

¢ Because of their smalt boedy mass, hypothermia occurs rapidly under anaesthesia.

Anaesthetic protocol. Pre-medication can include the use of midazolam, butorphanol and
glyeopyrrolate singly or in combination. For short procedures in a healthy animal, masking with
isoflurane car be done without pre-medication (ray be more stressful). Anaesthesia is maintained
with isoflurane in oxygen. delivered via mask or in larger species after endotracheal intubation.

Ferrels

o Ferrets often present with severe underlving diseases such as insulinoma,
hyperadreaocorticism, foreign body ingestion. etc. Stabilizing these patients prior to
anaesthesia is very imporiant.

¢ Prolonged fasting or ongoing diseases may result in hypoglycemia.

e Because of their small size, hypothermia is also a common complication that must be
prevented or corrected aggressively. ‘

+ Although they have small peripheral veins. catheterization of the cephalic, saphenous or
jugular is relatively easy and should be attempted.

= Hypotension is commondy seen in ferrets under general anaesthesia: this condition results
from poor cardiovascular function (pre-anaesthesia). cornpression of the vena cava by the
viscera when the animal is in dorsal recumbency and/or a direct effect of the drugs.

o Fesrets are sensitive to the sedative effects of butorphanol and doses commonly used in
domestic animals are recommended : 0.05-0.] mg/kg, rarely 0.2 mg/kg.

Anaesthetic protocol. To avoid hypoglycemia, healthy ferrets should not be fasted for more
than 4-6 hours. Ferrets with insulinoma can be fed up 1o 2-3 hours prior to surgery. Monitoring
of bloed glucose should be performed every 30-60 minuies while the animal is under anaesthesia
and frequently during recovery. Glycopyrrolate (0.01 mg/kg) and butorphanol (0.05-0.F mg/ke)
combined with midazolam (0.4 mg/ke) or diazepam (0.4 mg/kg} is a good combination for pre-
medication. The antmal can then be masked with isoflurane in oxygen, intubated and maintained
with inhalant anaesthetic agents. For short procedures, healthy animals can be induced with a
combination of ketamine (15-20 mg/kg) and midazolam (0.4 mg/kg), both given IM; diazepam
may be substituted for midazolam. This combination allows for short surgical procedures (10-20
min) and, if necessary, anaesthesia can be prolonged with inhalant agents. Complete recovery
occurs in 2-3 hours.

Marsupials and Insectivores

+ Sugar gliders and hedgehogs may require anaesthesia in order to perform a simple
physical examination or radiography.
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« Their small size including small airway diameer and Jimited access to peripheral veins,
limit our abilities to provide life support during anaesthesia.
« As is true of other mammals, these animals are prone to hypothermia.

Anaesthetic protocol. Sugar gliders and hedgehogs are often masked to anaest_hesia without
pre-medication. The combination of midazolam, butorphanol and glycopyrrolate will rec?uce the
stress of induction and decrease the Minimum Alveolar Concentration (MAC) of the .mlhalam
agent. These animals have small muscle masses and only smali volumes should .be adn"ums{ered
IM. Anaesthesia can be maintained via mask or if possible after endotracheal intubation.
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GENERAL TERMINOLOGY
X-RAYS : X-rays are a form of electromagnetic radiation with high energy, very short wavelength.
no charge or mass and travel at the speed of Jigh through space as a combination of electric

and magnetic fields. .

Radiograph (Skiagram, Roentgenagram) : It is a composite shadow of structures and objects in
the path of an X-ray beam recorded on the film. Radiography is the processes invalved in
getting a radiograph whereas the procedure of looking at a radiegraph is called radinlogy.

Radiologist : Any person in medical or veterinary Sciences and Radiological Phyaies o use
radiant energy in the diagnostic. therapentic and research fields of medicine.

Radiographer : A technically trained person who can obtain guality radiographs for use by a
radiologist.

Radiation : Energy emitted and transferred oi propagated through the matter is used radiant
energy 4s Radiation.

Tonization : Any type of energy or matter energy combination capable of removing one or more
arbital electrons from the atom after interaction is known as ionizing radiation. The process
is called ionization.

Kilovoit : The presence due 1o the forcing electrons along their ions is called potentiai difference
and is measured in units calied Volts. In radiography. Kilovolt is used for the unit, 1 KV =
1000 Volts.

Kv (kilo voltage) : The potential difference berween catiode and unode

KvP : Indicates maximum energy available at that kilo voltage setting.

Part Film Distance : It is the distance between the object to be radiographed and the x-ray film.

HISTORICAL PERSPECTIVES

Among all, medical historians are unanimous in listing the discovery of X-rays among the
milestones that punctuate the onward march of medical science. This happened in the end of 19°

W
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Radiograph of hand of
Mrs. Roentgen with
wedding ring

W.C. Roentgen

century, German Physicist Professor Wilhelm Conrad Roentgen (1845-1923) at the University of
\hiurgburg on the evening of Sth November 1895 discovered X-rays, was an accidental product
of l_he worls on Crooks tvpe tubes. Towards the end of 1895, Roentgen began his research using
an induction cail connected with Crooks type of tube. Roentgen obseru\'ed lh: effects o} pc:ne[rallinC
rays of a previously unknown and 1o them he given the name ‘X Rays’. Roentgen sub!éequentlg
rePlaced the Q1£ib£¢l]! paper with photographic film on which he produced a :::diooraph of hi{
_wives hand with_lheir wedding ring and he exhibited that in a conference where he rZad the ﬁrs-t
pupcr og the discosers uf X rays w the society of Physics and Medical Science at Wurgberg
University on 28th December 1893, [n recognition to his-outstanding contribution Roentcerl: waz
awarded First Nobel Prize in the vear 1901 n Physics. )

Milestone of Veterinary Radiology

08-11-1895 * W.C; Roeditgen - _
1896 AA. Camphell
and J. C. Stanton

Discovered X-Rays (Father of Radiology) -
First Medical Radiograph

Trowbrid e First oil immersion X-ray

Pupin Used Intensifying screen ‘
Wrigin First photographic paper developed for reaction of

X-ray ;

Paton and Duncan
R. Ebaerlin

1* Veterinary radiography of an equine foot

Described the nse of X —Rays in veterinary practice

(Father of Veterinary Radiology). . i
Diiscavered radigs activity;of Uranjum

AH. Becquerel

17

introduction of Veterinary Radiology

1898 Cannon Used X- Rays in the form of Contrast studies using
Barium meal to investigate Gastrointestinal tract
physiology ) Y :

1901 W. C. Roentgen Received Noble Prize in Physics for discovery of X-
rays

1503 Becquel Discovered Uranium

Mary Cuerie Discovered Radium ' : o

1905 First Radiological Congress held at Berlin where veterinarian R. Ebaerlin acted

) as chairman :

Farly 1920 | Moving grid Dr. Hollis Polts

1928 International recommendations on radiation safety were proposed

1972 Computerized axial tomography (CT scan) developed by G.N. Hounsefild in

England

Scope of Veterinary Radiology
Though the cost of equipment for CT scan. MR and Ultrasound has limited the scope of

{hese machines si velesinary praclice, radiology is still widely accepted and a bit accessible to
veterinary patients. Most radiography is used as a good aid in diagnosis. In practice, radiographic

studies are carried out only whei 3t is expected o provide more significant information.

Use of radiography in veterinary practice
- As diagnostic aid for survey radiography and to detect previously unrecognized lesions.

~¢ To select methods or techniques of treatment.
« To monitor efficacy of treatment schedule.
o To screen the normaj animals for morphological evaluation.

o Determination of the age of animal.
« For non destruction examination of archaeological specimens of animal origin.

o As g teaching aid in the subject of apphied anatomy.

s I veterinary research,
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PRODUCTION OF X-RAYS

The production of a radiograph involves the use of complicated apparatus and a sequence
of complex physical processes. A basic uaderstanding of radiological physics will allow the
radiographer 1o make the best use of the equipment available.

The production of X-Rays

X-Rays are produced whenever charged particles are slowed down or stopped/ Continuous
spectrum is formed if the electron is slowed by passing near to the positively charged nucleus
of an atom; energy is lost as an X-Ray, The X-Ray photon has a variable amount of enngy
depending on the degree of slowing of the electron.

Characteristic spectrum is formed when the electron of sufficient energy collides with
another electron in an atom, then the bound electron may be ejected from the atom. The vacancy
in the electron shell is filled by an electron in an outer orbital. X-Rays of only a few characteristic
energies are produced. depending on the energy levels of the electzan shells.

The X-Ray tube
Basic components of an X-ray tube:

1. Air eyacuated plass envelope : A vacuum is necessary to prevent accelerated electrons
from colliding with air molecules.

There are three basic requirements for X-Ray production in an X-Ray tube :

2, Cathode : The cathode is a wire filameni (usually ingsten. metaliic point}j@@“&ﬁpich
is the source_of the electrons. Electrons are produced by heating a filament by thérmionic
emission. The number of electrons which pass fram the cathode to the anode represents the lubz
current and is measured in milliamperes (mA) T o -

3. Anode : The anode is a tungsten disc that acts as the target for the electrons that come
from the cathode. X-Rays are produced at the anode when it is struck by electrons; but only 1%
of the incident energy is converted to X-Rays, The remainder is converted o heat, and “must
be dissipated. A fixed anode relies on conduction of the heat away from the target by mounting
it on a copper stem while a rotating anode allows X-Rays to be produced over a greater area of
the target by rotating it during the exposure.

X-ray machine

The Rotating Anode : As the anode spins. the electron beam interacts with a new part of
the anode. Again, a rotating anode spreads the x-ray formation and heat over a larger area, If it
did not spin, the electron beam would hit the sume part of the anode at all times which wouid
damaee the anode. The area where the clectron bearn hits the anode is called the focal spot.

e . - — -
. 4. Others : There are a few other components such as cooling mechanisms, the window of
the fube etc..

"Other parts of an X-Ray machine

-1, The filament circuit to heat the {ilument,

2. The high voltage circuit to provide the high putential difference across the tube,

3. A timer to control the duration ol the exposure.

How x-rays are produced or what goes on in the tube ?

Step 1 : The cathode filament is heated thus electrans to be emitted form the fitament and
form a cloud around the filament. A focusing cup keeps the elecirons i a light cloud.

Step 2 : At this point. voltage is applied to the tube, which causes the electrons that are
waiting in the cloud on the filament to accelerate toward the anode.

Step 3 : Electrons collide with the anode and two things happen: 995 of the energy 18
released as heat and |9 energy comverse Lo X-ray.

" When the electrons from the cathode hit the tungsten anode. give up their gnergy in two
\\'ElyS:

1. Bremsstrahlung Radiation : This word stands lor “braking radiation.” As the electron
hits the anode, it passes near the nucleus of the tungsten atom. The attractive force of the nucleus
causes the path of the electron to bend arcund the nucleus. Kinetic energy is lost as the electron
path bends. This energy is given off as heat (39%) and X-rays (1%).

2. Characteristic Radiation is formed when electron smash direcely and eject an electron
in an irqgg_gl}gﬂ of the wngsten atom. The vacancy is filled by an_electron from a:highgri ;.he!_l.'
As the new electron drops into the lower shell, energy is released in the [gn_'gi an X-ray. This

]
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Bremsstrahlung Radiation o Characteristics Radiation
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is cnlledﬁgharaclerzsti.c r:.ldialioni_;because there are only a few discrete or specific energies of the
X-rays produced which is “characteristic” of the element from which it is praduced. The eneray
of the released X-ray is equal to the difference between the binding energy of the two electron
shells mvolved. .

The heel effect is the resultant of a portion of th2 X-ray beam being absorbed by the anode,
which I’E.Sllllsill an X-ray beam that is less intense on the anode side and meore_intense on the
cathede side. The heel effect i more pronounced with ‘steeper anode ang]es.f"Siﬁcg_the X-ray
beam will be more powerful on the cathode side, always it is necessary 10 place thicker bodvpaﬂ:
under the cathode side to give a uniform exposure acrass the radiograph. ' ’

X-ray generators

An X-ray generator is the device that supplies electric
power to the X-ray tubeAn X-ray generator begins with
a source_of clectrical energy. An X-ray tube cannot use
simple alternating current! If an alternating current is Anode side !
applied to an X-ray tube electrons would first go toward 7
the anode. then thev would reverse and go toward the
_'calhﬂde. This would only happen one time because the
cathode would be destroved. To keep electrons going in
one direction. the gencrutor must (irst convert the
alfgrnating current into direct current. A rectifier performs this function: A yectifier is a device
that allows current to flow in only one direction. There are two ways to rec'lify_ahernming current
and make it flow in only one direciion:

Ancde ;\\ .. Cathode

~,

". Cathode side

RS - Gt =B
a1 73 100 105 92 elntensily

. Half-wave rectificztion: In this form of rectification the negative part of the sine wave is
simply chopped off., B o
Half-Wave Rectification

Full-wave rectification : In this form of rectification, the negative part of the sine wave is

TR A
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High frequency generator : convert the 60 Hz curent to produce a whopping 100 kHz
gutput, produce a near conskant beam of X-rays.

A line voltage compensaior adjusts the incoming line vollage o keep it at a level needed
to produce a constant bearn of X-rays of the energy. Some machines do it automatically but some
(portable units) require 0 do it manuatly.

Care of the x-ray machine

s Be particularly careful with portable units, do not drop or hit the X-ray tube as it is made
of glass and is quite fragile.

« Do not keep X-ray machine on continuousty. Turning it off when not in use and that’s
how prolong the ife of X-ray machine.

¢ Do not hold down the rotor button priot to making a radiograph for any longer than have
10, When the rotor is on, the filament is heating,. Since the filament has a finite life, heat
it as Yittle as practical.

« Do not make too many high KV/mA exposures (6o rapidly in succession. Most machines
have a circuit that will aet permit to overheat the tube for any given exposure. However,
these circuits do a poor job when the 1ube is getting 100 hot after repeat exposures.
Always allow the tube to cool for an appropriate amounl of time after “big” expaosures.

Properties of X-Rays

_1. Fluorescence : X-rays cause certain substances 1o _fluoresce] ie. to emit fight in the
visible spectrum after absarbing X-rays, such substances include calcium wngsten or rare-carth
phosphers, both found in intensifying screens.

Z Photographic effect : X-rays produce a ‘latent image’ (invisible to the eye) on photographic
film. This image is made visible by processing the film

3; Pepetration : X-rays can penelrate . substances or lissues that are opaque to visible lighl.‘/
They are gradually absorbed further they pass through an object. The amount of absorption
depends on the atomic number and density of the object and on the energy of the X-rays

4. Excitation and ionization : X-rays produce excitation (process of raising an electron to
a higher energy level) and ionization (process 1n which an electron is completely removed from

an atom) of the atoms and moleculé of the substances, through which they pass,

5. Biological effect : X-rays interacts with living tissue and can cause biological changes.
These changes are mediated directly by excitation or iomization of atoms or indirectly because
of che_r_n_igalﬂt;ha_ngq_s,ﬁoccprring near the cells, Affected cells may be damaged or killedf_Ge_netic
effects involve chromosomal damage of mutdtion in the reproductive celis. Somatic effects
involve damage to the other tissues and result in changes within the individual's lifetime (e.g.
adiation burns, leukemia). Radiation is a particular hazard because its effects are painless, latent
and cumuolative.
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Quality of radiograph is directly influenced by the quality of the beam. As the proportion
of high-energy photons increases, quality is alse improved. Intensity is a measure of the amount
of radiation produced.

Various factors affect the quality and intensity of the beam.
These include:

A. RADIOGRAPHIC FACTORS
1. Exposure factors

+ kV—the greater the potential difference across the tube, the faster the electrons move and
the higher the energy of the X-ray photons. Thus the quality and intensity are increased.

¢ mA—the higher the tube current, the greater the imensities of all the photon energies and
the intensity of the beam is increased.

-~ Time—the longer the exposure, the greater the time during which X-rays are produced,
and the greater the beam intensity. The time (seconds) and mA are generally considered
together as the composite factor mAs.

2. Focal Film Distance (FFD) : Increasing distance from the source of radiation resulis in
a decrease inthe intensity of the beam, according to the i inverse square law, Hence, doubling the

distance from the tube head will result in a beam of one quarter its criginal intensity.

3. Mevement of the patients or Motion unsharpness : Motion unsharpness is the loss of
radiographic quality due io the movement of either the patieat or the X-ray tube or the film during
X-ray exposure. In veterinary radiology. movement of the patient is the problem. Shortest possible
exposure time and appropriate reasoning measures can reduce this problem.

4. Beam restricting devices : Small fields of exposure may result in less scatter. Less

scatter means a better image, Commeon devices used to accomplish this task of decreasing the size

“of the X-ray field are cones, cylinders, and aperture diaphragms. Currently, the standard technology

is the collimator.

Collimators allow use of lead shutters 10 restrict the size of the area to be radiographed.
Collimators do not focus the X-ray beam; they merely shape it by cutting off the edges of the
bearn, simply exclude the part of the beam that is not in use, Since X-rays do not have a mass
or charge, they can not be focused.

Quality of Radiograph : 177

B. GEOMETRIC FACTORS
(a) Image magnification : Shorter the distance between Hght source and object greater the
mggniﬂc‘mjgt;./ Magnification of some degree is usually present in every climical radiograph
because the image formed is the dimensions representation of a three dimensional siructure.
However, magnification has to be kept as lower as possible except in vascular radiography. -
The magnitude-of image magnification is expressed either by magnification factor (MF) or
by percentage magnification of image.
Film Focal Distance (FFD)
Part Film Distance (PFD}

Magnification factor (MF) =

(Image width -~ Object width) "
Object width

Magnification % = 100

Key points

= Short PFD resu]ts less magmfcauon and d1:.10mon and increased PFD cause more
magnification.-

(b) Tmage Distortion : Shape and size of the object being examined when aktered on

_radiograph due to unequal magnification of different portions distortion of the image is evidenced.

It depends on shape of the object;

Shape of the object Possible distortion

Oval opaque object Circular
Rectangular object square

Disc circular
Sphere circular

- Posmon of the patient. Correct positioning (paral]e] 10 the h]m) minimize or rule out
dlc,mmon: Foreshortening of the image (smaller image) is obvicus for inclined object, which
1ncreases as the angle of inclination of the object increases.

{¢) Image unsharpness (Penumbra). It refers to the region of partial illumination that
surrounds the complete umbra {1rue shadow) causing undesirable blurred region on the radiograph.
Maximuam sharpness of image is achieved by placing the thicker bedy pants under the cathode
side 10 give a wniform exposure across the radiograph (Hill Effect).

Image unsharpness 1s determined by :
» Large effective focal spot size
* Short focus-film distance
» Long object-film distance
Penumbra becores smaller when the object to be radiographed is placed as nearer to film
35 possily
Objective Film Distance (OFD}

Penumbra = (Effcctive focal spot} x Focus Objective Distance (FOD)
=
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When, Focal spot size is small, OFD s minimal and FOD is large, then penumbra will be
small.

Motion unsharpness : discussed earlier under movement of the patient,

Absorption unsharpness : When a beam of X-rays passcs through matter, its intensity is

reduced as the energy is absorbed or scattered, 'The degree of attenuaticn depends on the atomic
number and physical density of the tissue and the energy of the X-rays. The differential absorption
of X-rays by the various tissues of the patient allows a radiographic image to be made. This wili
lead 1o the unsharp edges.

Screen unsharpness is caused by tight diffusion in screen phosphors layer, which s possible
{o minimize by maintaining a good film screen contact and use of intensifying screens with high
intensification factor,

(B) PHOTOGRAPHIC FACTORS

General information
+ X-rays will produce a pattern of varying depths of blackness on the film.
s The incident photons are aitenuated to varying degrees by the patient’s tissues.

s The emerging pattern of photons of differing energies affect the film emulsion te produce
the latent image.

» Developing the film allows this image to become visible.
o The film emulsion consists of gelatin containing finely dispersed grains of silver bromide.

o Silver bromide grains which have been expesed to X-rays, will be turned black by the
developer.

» Unexposed grains are dissolved and removed and leave 2 white area on the film.

Effect of the exposure factors on the film
~1. KV governs the penetrating power of the photons,

o Films taken with a low KV have high contrast, i.e. rissues appear black or white with very
listle grey.
» Films taken with a high kV }E‘f: low _contrast, i.e. the film is more uniformly grey.
. Z-mAs governs the amount of X-rays reaching the film.
« mAs too low {underexposure) results in a pale film.
s mAs 100 high (overexposure} results in a dark_film.
. 3. Distance affects the amount of X-rays reaching the. film by the inverse square law. This
will only affect the film if the distance is changed without altering the mAs

4. In essence, the kV controls the number of shades of grey, and the mAs controls how dark
they are
Cassettes and intensifying screens

1. A cassette is a light-tight, robust container, which holds the film, and intensifying screens
in close contact, protect the film from visible light and from damage during use.

2. Two intensifying screens are present within the cassette, either side of the film. Screens

contain materials, which fluoresce when bombarded by X-rays. The radiographic film is sensitive

Quality of Radiograph -

10 this visible light emitted by the screens as well as the X-rays themselves. The use of both
visible light and X-ray photons allows the reduction of exposure times. However. cassette without
screens is used when very fine detail is required. ﬁ

Qualities of a good diagnostic radiograph ¢
o An accurate portrayal of the structures under examination, which requires good positioning
with the minimum of geometric distortion {the region of interest shoulc be under the
central ray, parallel to and close to the cassette).
» Easy perception of the relevant structures with good contrast and detail.
« No misleading artifacts.

Objective qualitles of a good radiograph
Three main visible requirements of a good radiograph are
« Excellent detail
o Correct density
e Proper scale of contrast.

Detail

The details of a radiograph depend for their perceptibility upon their contrast with the
background and upon their definition or sharpness. It is important 10 note that very sma! details
require high contrast if they are (o be easily seen. When opacity merges gradually into a rother,

the eye will find it difficult 1o perceive the difference. If two densities are separated by a firm
line of demarcation, the difference can easily be seen.

Definition is poor if there is a blumred image, which may be caused by
e factors inherent in the tube head and film/screen combination
o movement of the machine, animal or film during exposure

Following factors influence detail
+ Focal Spot Film Distance Short FFD- T magnification
Longer FFD - | magnification.

The closer an object to the film, there will be less
magnification and distortion of the image. So, affected
part or side of the animal is placed nearest to the film.

+ Part Fil_m Distance

These are used 1o reduce the exposure time. Cassetles
with intensifying screen reduce the detail of :
radiograph.

* Intensifying screens

+ Differential absorption of X-rays

¢ Motion of the patient, cassetie
or X-ray tube

Cause less detail as multiple images, one upon the
other, is formed

Since film is loaded with film emulsion on both sides
an image is formed on both sides. Thus, detail o
radiograph is decreased.

* Double en_wlsion of the fiim

2
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» Exposure factor used Over exposure {too dark image), under exposure (too
’ ' light image) will affect the detail of a radiograph.
» Flm processing To obtain excellent detail the developing process shouid
be shade dried for each and evgq_[@pﬁing taken, A film
_may develop at Temperature = 68°F./ =
« Scatter radiation and fog
(Radiographic monle)

Scattered radiation, faulty dark room technique witl
cause fogging, Fogging of the radiographs reduces the
detail.

* Film Screen contact If the X-ray film is not in direct contact with the entire
surface of both screen above and below, fluorescence
of energified crystals on the screen will came a most
Tager reflection on the radiograph, this coming image
1o be blurred.

Radiographic Density

Radiographic demsity is the measure of blackness on a processed film and is directly
related to the number of X-rays reaching the fitm.(More the number of X-rays that reach the film,

hngﬂingmpMLdensﬁERadiographic density is primary influenced by subject density
and its thickness.(Radiographic density is inversely proportional to subject density,’

Factors affecting radiographic density

1. Miilli amperage (mA) : As mA increases. more X-rays are able 1o reaches the film.
Radiographic density is directly proportional to mA provided that all the factors remain
constant.

2. Expesure Time : Radiographic density is directly proportional to exposure time if all
other factors remain constant, as total production of X-rays is increased,

3. Kilo Voitage : kVp controls quality of X-rays, higher kVp producing high energy X-
rays with higher penetrability.

-4 Focal Film Distance (FFD) : Due to change of FFD, variations in density are inversely
proportional to the square of distances. If FFD is reduced to half, radiographic density
will increase by a factor of four,

5. 3peed of the film intensifying screens affects radiographic density.

6. Developing Time and temperature : Over-development of the films increase
radiographic density.

7.-Grid Ratio : Higher grid ratio allows more absorption of scatter radiation to affect
fadiographic density.

Radiographic contrast
Contrast is the opacity difference between adjacent areas on radiograph, The scale of

contrast refers to the number of density gradations between the lightest radiograph shadow and
the darkest radiographic shadow.

Short scale of contrast : An image with a lot of contrast is having a short scale of contrast.|

A high contrast image only has a few shades of gray between the lightest and darkest areas of
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the radiograph. High mAs and low kVp exposure factors are one method of achieving a short
scale of contrast. A short scale of contrast is often times preferable for bone examinations.

Long scale of contrast (latitude) represents an tmage with a little 'comr_astia,low contrast
image has many shades of gray between the lightest and darkest areas of the radiography Low
mAs and high kVp exposure Tactors are one method of achieving a long scale of contrast.
Radiographs with a long scale of contrast often times preferable for abdominal examinations.

Factors affecting radiographic contrast
1. Subject contrast : When thickness and physical composition of the subject affect the
opacity of a radiograph is called subject contrast. it can be controlled. /
"2, Film contrast : Different scales of contrast for the same exposure factors are evidenced
in different types of film. Long latitude film results in decreased contrast with many shades of
gray. Short latitude film produces radiographs with more contrast and only a few shades of gray.

3. Development time : Extended development time and more temperature will result in loss
of contrast; Underdevelopment will also decrease contrast. Old developer will also result in
decreased contrast.

4. KvP : Increased KvP will decrease contrast; high kVp creates a radiographic beam with
a variety of energies of X-ray photons. These photons will be absorbed by different tissues in
differemt amounts, thus fong scale of contrast will be produced. A very low kVp beam will have
X-ray photons that will either go through the patient or not. It is an all or nore phenomenon that
produces black or white with no shades of gray.
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)F-ray machine accessories include accessories required for positioning of the animai
recording of the image, radiation safety procedures, processing of the film and interpretation of
the film

Positioning

¢ X-ray table

¢ Wooden block

¢ Foam block

¢ Abdominal bett
Recording

e X-ray Machine

¢ Intensifying screen

Positional aids
Sand bag
Cassetie holder

X-ray film

Cassette

Collimator, Cone, Grid
Lead letiers

Image intensifier

» Beam restricting devices
s Lead blocker
+ Florescent screen

Raciation Safety

¢ “Lead apron - ¢ lead gloves

o Lead goggies ¢ Radiation safety badge

s Warning signals ¢ lead shield
Processing |

» Processing selutions * Processing tanks

¢ Fiim holder » Film clipper

¢ Floating thermometer + Safe light

¢ Dry and wet thermometer » Dry bench

¢ Wet bench '  Film hangers
Interpretation

+ Viewer » Viewing lobby

» Magnifying glass ¢ Black chart

«—Spot film viewer
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Filters
It is placed between the patient and X-ray table to remove soft (less energetic) X-ray from

the primary beam: Advantages of filter Ise include increase radiographic detail, decrease exposure

Gse and scatter radiation. Filtration of the X-ray beam is the summation of inherent filtration and
adjunct filration devices. Inherent filtration devices are glass envelop of the X-ray tube, insulating
oil surrounding the tube, backlite window in tube housing. Whereas placing an absorber {metal
filter) in the path of X-ray beam act as an adjunctive to inherent filtration “Aluminum (aformic
number-13) and copper (atomic number-29) alene or in combination are most commonly used

material for most diagnostic X-ray tubes,/

X-ray beam restricting devices

It was important t¢ limit the size of the X-ray field because (f) Smaller fields mean less
scatter, Less scatter means a better image (i) smaller fields mean less exposure for the patient.
Thus, reduce the amount of ionizing radiation that our patients receive.

There are many devices used to restrict the size of the X-ray field which include Cones,
cylinders, aperture diaphragms and variable aperture collimator.

¢ Cones and Cylinders are metal tubes (conical or cylindrical) that direct the X-rays to
the specified field size. Base of the cone or cylinder is made of lead to absorb undesirable
X-rays but cannot prevent penumbra.

e An aperture disphragm is a lead sheet with a circular, square or rectangular hole in the
centre that permits X~ray beam to pass through. Disadvantages include a fairly large
penumbra formation at the periphery and separate size of diaphragm is required for each
size of the film.

+ Variable aperture Collimator allows a variety of X-ray field sizes to be selecled by
using a series of lead shutters and a light beam that shows the size of the field. There
are two sets of adjustable diaphragms placed one above the other to work i pair. Mirror
is used to align the light field. Some portable systems use i laser o center the field.
Collimators do not focus the X-ray bean; they merely shape it by cutting off the edges
of the beam. Again, collimators simply exclode the part of the beam which need nat wan
10 use.

Grid

Good collimation reduces scatter, anytime scatter hits the filin, image quality degrades. A
grid is used to reduce scutier from hitting the film. Grids do not decrease scatter formation, they
just stop scatter from hitting the film. Grids improve detail and contrast in a radiograph by
pre\'énting scatter from hitting the film. However. grids necessitate an increase in technique.
which increases patient and personnel exposure. Grids should be used w' = hody part o be
radiographed is thicker than 10 cm. '

Composition ; Grids ase composed of hundreds of aliernating thin lead < 1 fiber or

aluminum interspacers. X-rays can pass through the interspacers without in® .. However.
the grid absorbs X-rays that hit the lead strips. These strips are encased in a protective cover for
protection so the soft, thin lead strips will not bend.

W
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Types of Grid

' 1 Paral]el. grids (linear grid) : Grids are composed of parallel lines of lead strips. Parallel
Strips abs_orb oblique scatter radiation while interspaces allow X-rays, perpendicular to the surface
of the grid to pass through to expose the film.

. 2. Foc_used grid : Here, lead strips, may be paralleled or crossed, but are angled in alignment
with the primary X-ray beam. ) i
3. Cross:ha?ched gri(}ls : Here, grids are composed of parallel lines of lead strips and have
two sets of grid lines renning perpendicular 1o each other.

" 4. Pottelt-Bucky.diaphragm {Bucky diaphragm/Bucky grid) : Grid is moved back and forth
uring the radiographic exposure. By moving the grid back and forth, the grid lines are blurred

over the resulting radiograph and can not be seen. Thi i
; . This type of system is also call i
grid systery, S e moving

Grid, again, may Be described as :

. 1. Grid fr.equency (Line‘s per inch) : The more fead lines per inch, the better the grid is
at scatter reduct.lon. Howevgr_, it absorbs more of the primary X-ray beam, which necessitates a
Hrger increase in exposure."Most.grids have frequencies in the range of 60-110_lines per inch

‘, - - . . . . + T T e
2. Grid Ra.llo : The gn}i ratio is the height of the lead strips divides by the distance between
the strips. The higher the ratio, the more efficient a grid is. In general grid ratio ranges from 4:1

w 16:1.

\ 3, Type of mler.-space material : Aluminum is better but more expensive. Fiber is cheaper
ut may result in an inhomogeneous image pattem. Stationary 2rids should be aluminum while
fiber grids are acceptable for a moving erid system.

Basics

* Primary beam is Iht? part of the beam that is used to expose the radiographic film.
Scatter, however. will not be aligned with the spaces in the grid and will be absorbed

bg' the lead sirips. Thus. scatier photons cannot hit the film because the grid absorbs
them.

. Spme ,Of lhe_ primary X-ray beam inevitably hit the lead strips and get absorbed.
Theretore. this reduction in intensity of the primary X-ray beam is adjusted by increasing

thc_edex‘gosure tactors. The amoumt to increase the exposure depends on the type of
end. 7

» F(}‘\‘Used grids must be used at a precise distance from the X-ray tube to work properly.

ey are tisec outside (too far away of 100 close) of the focal distance the grid cutoff
RS,

B 1 2 T T H

s _~: .LUIOI‘I .rwuhs In greater than normal absorption of the primary X-ray beam. The
.~l-.ni}ug radiograph will be very light or underexposed. The worst possible type of grid
cutoff occurs when the grid is placed upside down. )

) ~an £.ds are gsed properly, subtle images of the alternating lead strips and spacers are
seen in the resu!_tmg radiograph. These lines are called grid lines, which are an unfortunate
wnisequence of using a grid. With modern grids, these lines are very fine and only
stightly distracting. ’

BN iR
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» Grids are fragile, if the lead strips become bent or the grid gets warped, a mumber of grid
artifacts will be produced that will degrade image quality. Grids should be stored lying
fiat and handled in a gentle manner.

Cassettes : Radiographic cassettes are rigid, light-tight containers that hold the X-ray fiim
and screens. The screens are permanently mounted in the cassettes.

Safe light : Safe lights are only safe if they are used properly. The safelight filter (like the
intensifying screen) must be matched to the film to use. An inappropriate safelight color will fog
radiograph just like any other light. Also, the safelight must be of the comect waitage (usually
6.5-10 watts) and be located at the correct distance from the counter top. If the light is too strong
or too close to the film, run the risk of exposing the film.

X-ray Film

Radiographic film consists of a polyester base that provides support. This base gives
radiographs their blue tint and Film Emulsion (actually records the image.), which is a thin layer
of stuff on both sides of the polyester base. Film Emulsion is again, composed of two main
ingredients. These are Silver | halide_Crystals and gelafin. Silver halide is the light sensitive
material in the emulsion. Gelatin keeps the silver halide grains evenly dispersed and prevents

clumping of the grains;

Size, shape, composilion, and number of particles of silver halide affect the characteristics
of the radiographic film, The major effects that alter the emulsion on film are fitm latitude, film
contrast, film speed, film detail, and light color (spectral) sensitivity.

These parameters of film response alter the type of the film in the following ways:

e Film Latitude: Film latitude refers to the amount of error when exposing a film and still

gets a good im@tg?:. High latitade film means that presty bad mistake still have a reasonaBL)'
exposed film, High latitude film has low radiographic contrast.

o Film Speed: A faster fitm appears grainier and has less fine detail. Faster film is used
1o make faster exposures that reduce the chance of motion unsharpness and less exposure
1o the patient and personnel. Accordingly, film speed {ilms are classified as standard. fast
and ultra fast.

o Film Detail: Higher detail film is always slower.

o Light Color Sensitivity: Radiographic film must compliment screens. If screens emit blue
light, film too must be sensitive 10 blue light.

Types of X-ray films : Two tvpes screen and Non Screen

+ Screen Films are more sensitive the UV light. blue light or green light {(orthochiom:i
film) which originates from calcium lungsten crysials of mtensifving screens. Screvi
films require less exposure to produce an image compared to non-screea film decuus:

of intensifying screen,

"+ Non-screen Films are used for direct X-ray without intensifying screer. More thickness
of emuiston and prolonged processing time and more ciposure factor wre reguired. i
type of screen is used to detect hairline fracture and in denial radioeraphy to obtain auies

detail.
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FILMSIZES : 5x 7.6 x 12,6 x 15, 8 x 10. 10x £2, 12x 12, 12 x l'5, 14 x 14, 14 x
17 Inches

Lead blocker«

Lead letiers

Lead apron

Lead gloves L
Lead goggles ;
Radiation safety badge -

Film Processing ) =

Unexposed silver halide within lhefému]sion is green or purple in colour. When the emulsion
is exposed to light from the intensifying screen, portions of the silver halide are converted to
metallic silver. Metallic silver is black. At this point, the exposed, metallic sitver halide is called
a “sensitivity speck”. Prior to development, the pattern of exposed s'ensi[ivity specks is known
as the “latent image™ which can not be seen until it is developed. When it is developed the
entire silver halide crystal containing the sensitivity speck is converted to metallic silver. The
rematning, unexposed, silver halide grains are removed during processing. After processing, it is
the patiern of metallic silver crystals that remain on the emulsion, are responsible for the
radiographic image.

Four tanks are required for manual film processing namely, developer tank, Rinser tank,
Fixer tank and Washing tank These vertical tanks are available tn 9, 13, 22 liters capacity.

Processing is composed of four separate steps:

1. Development : The [irst step is placing the film in a developing solution. Developer
consists of rt;ducing agents thai convert silver hafide crystal into metallic silver to convert Jatent
image to visible image; Developing time should be guided as per manufacturer's recommendation.
Usually it is 4-5 minutes at 20°C temperature of developing solution. However, higher temperature
requires less developing time, When exposure factors are not accurate, an intermediate step is (o
take the film out of developer and view in safe light. Films with density are then ninsed and
placed in the fixer tank in order to retrieve some information from the film.

Composition of developing solutions

I. Reducing agent | Hydvogquinone 1 s Convert exposed silver halide crystals 10
= i metallic silver.

» Provides contrast in image

2. Activator Selivum carbonate + Soften and swell [iln emulsion so reducing

agent can act on the film.

* Provides alkaline mediom for reducing agent.

3. Restrainer Potagsium bromide ¢ Controls the activities of the reducing agent

so that fogging of the film does not occur

4. Preservative

sodium sulphide » Controls rapid oxidation of developing agents

5. Solvem Water ¢ Used as solvent for this chemicals.
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2. Rinsing : To prevent mixing of developing solution with fixing solution, the developed
exposed film is rinsed in a running water tank by agitating the film for 10 -30 seconds. Water
need to drip down the film before being transferred to fixer. If running water is not available, use
128 mi glacial acetic acid in one liter water (stop bath) for the same purpose.

3. Fixer : The next step js the placing the film in a fixer solution to remove the unexposed
silver crystals, to stop development of the film by neutralization of developing agents and hardening
SF il emulsion. Fixing time is usually double the period of development. However, films need
to keep for another 10 minutes in the fixing solution for hardening of the emulsion. As silver gels
dissolved in fizer, strength of the fixing solution reduces.

Fixing solution contains: fixing agent, acidifier, and hardener, preservative and solvent.

Composition of fixing solutions

1. Fixing agent - Acts to remove: unexposed silver crystals

Sodium thiosulphate
or "

ammonium thiosulphate

2. Acidifier Acetic acid » To neutralize developing solution
Or
sulphuric acid

3. Hardner Ammoenium chloride ¢ Shrinks and hardens film emulsion

Or

ammonium svlphide
Sodium sulphide

Maintain chemical balance of the fixing
solution

4. Preservanve

5. Solvent Water : ¢ Used as solvent for this chemicals.

Replenisher (strong solutions of original develeper or fixer. available with manufacturer)
is used @ 4 liters/tifty 14% x 17" film size or equivalent area developed o replace volumes lost
during developing process. Replenishers restore or muintain chemical activity of the developing
or fixing solution. When quantities of replanisher used equal 10 that of original volume. solution
should made fresh. :

3. Wash : The final step is the washing of the film to remove excess fixing agentis and
residuat silver. Washing is carried out in a larger tank with running water. If fixer is lett on the

film. it will taen brown and hazy.

1, Drying ¢ After washing. water is atlowed 10 drain and film s either air or machine dried.
Film should not come in contaci with each other. Dust free room with proper air circulation is
preferable for air-drying. Drying cabinet with electric heater quicken the drying process.

[POINTS TO BE REMEMBERED|

« The whole developing process must take place at a specific temperature. The temperature
is monitored and regulated in an automatic processor. Ice or warm water can be added
1o water around the developing tank to maintain the required temperature of the developing

solution.

T
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* If the temperature is too hot, film will look overexposed and 100 low will look
underexposed. If film is allowed to develop for too long, it will become over exposed
and turn black.

* Once solution is made, it should not use more than 3 months because oxidation degrades
the solution unsuitable for quality X-ray.

* Do not discard the used fixer solution; it is sold in the market. Used fixer solution
contains silver (washed out unexposed silver) which is recovered by using electrolytic or
chemical precipitation technique.

* 90% of all technical errors occur in film processing.

i

e

An intensifying screen consists of four distinet layers with a 1otal thickness of about
0.4mm. These layers are: .

-+ Super coat or the Protective layer {3-1¢ mm)
s Fluorescent layer (1‘00-200 mim)

¢ Substratum Layer (10-20 mm)

-+ Base layer (200-400 mm)

1. Supercoat or the Protective layer : It is a strong smooth protective layer of cellulose
acetate, which encapsulate and seal the whole screen with minimal thickness. It is resistant 10
abrasion and moisture.

2. Fluorescent layer : It is an active layer of intensifying screens and its main function is
to convert X-ray energy into visible light., An even coaling of microscopic phosphor dispersed
and suspended in a binding material e.g. Cellulose acetate, nylon or polyurethine.

Desirable features of phosphors

¢ High X-ray absorption efficiency

¢ High X-ray to lisht efficiency

+ Emission spectra matched to film sensitivity

« Fast light emission

oo Absence of ajtersow

s Laiform light cuiput i.e. uniform dispersion in suspension medic.

Types of phospher

Caleium Tungstaze, Sitver Zinc Sulphide, Barium lead sufphate is mostly used as it provides
good detail. The “rare earth” (difficult to isolate from earth} phosphors are also gaining importance.
The rare earth clements (or rare carth metals) include the elements with atomic numbers 37
to 71.

7
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Rare earth Phosphors

Three principal elements have been explored, these are __Gjidplinium (Gd), Yitrium (Y) and
Lanthanum (La) and the most used compounds are their oxy-sulphides‘ (0,8) with activators
Terbium and Europium with Terbium. The function of the activator is to enhance the light output
both in speed and the wavelength of the light to match the application of the screens use.

X-ray exposure factors may be reduced upto 50% in rare carth screen-film combination due
to its increased X-ray absorption efficiency (Gadolnium : 519, Lanthanum : 24% Yiwrium : 12%
and Calcium Turgstate © 13% @ 60 Kv)

Increasing the thickness of the phosphor layer upto a point increases speed but also Increases
halation hence unsharpness, pigmentation of the suspension medium. The substratum can help to
reduce halation. Recent advances include double phosphor and multiple layers.

3, Substratum Layer : Two types of substratum layers are used. In some cases, substratum
Jayer is not used but the function is incorporated into the phosphor layer.

Reflective layer. In order to maximize the amount of fight emitted by the phosphor layer,
a bright white reflective layer (titanium dioxide/manganese oxide) is placed between the base and
the phosphar layer te reflect as much of the light produced towards the film.

Absorptive layer. In order to minimize the halation effect hence minimize unsharpness
caused by halation, sometimes an inert light absorptive dye is placed between the base and the
phosphor to minimize internal reflections within the screen. It is used mostly in specialist
applications such as multi-section tomography.

4, Base layer acts as a support for the other layers and common materials that include card.
polyester and plastic¢ which is chemically inert and moisture resistant. Radiation should not able
1o damage and do not discolor with age. All layers are designed or treated to adhere strongly
together. :

Advantages

The etficiency of X-ray film to absorh X-ray photons is anly about 1% . Intensifying screens
thus used to amplity the film plackening effect on the film by the conversion of X-ray pholens
1o light photons to which the film emulsion is sensitive. The conversion depends on the efficiency
of the screen phosphor to abserb X-ray photons and convert it 10 ulira violet and visible light to
which the filnt émulsion is optimally sensitive; The screens thus allow reduction in the factors
required 10 cbtain a diagnostic radiograph, which is very important in veterinary practice to avoid
motion unsharpness.
Care of Screens _

Screens are expensive objects. Damaged screen creates artifact in the processed fiim. Screens
should be cleaned as per the manufactures recommendations.

e In general, any dust and particles should be blown out. cassetie should be brushed out

with a soft paintbrush, and then a lightly moistened cotton wool bail should be wiped

gently across the surface and the same with a dry one. Finally, the cassette should be left
open on its edge to dry in a convenient place.

« Do not scratch at any surface.
« Do not make the screen wel.

2k

Intensifying Screens and Fluoruscopy

« Do not use unproved solvents.

« Ensure that the screen is fully dry
before reloading the cassetie.

o Record the date of cleaning.

o Be alert to avoid processing liquid
to splash over screen. '

«+ Do not touch protective screen §
Unnecessary.

Fluoroscopy

In fluoroscopy, continuous X-ray beam
is passed through the “body part being
examined, and is viswalized in the screen OF
o2 monitor so that the body part and its_ C-arm
mition can be seen in detail. Fluoroscopy _
may be performed to evabiate specific areas of the body, including the bones, muscles, and joints,

as well as organs such as the heart, lung, or kidneys.
Use : Flucroscopy may be used alone as a diagnostic procedure, or may be used in conjunction
with other diagnostic of therapeutic media or procedures which includes

o« Contrast radiography

« Cardiac catheterization

o Arthrography

¢ Lumbar puncture

s Placement of intravenous catheters

o Intravenous pyelogram

» Hysterosalpingogram

+ Biopsies

e Locating foreign bodies i

o Percutaneous vertehroplasty—a minimally invasive procedure used to treal compression
fractures of the vertebrae of the spine :

Limitations

» Fluoroscopic procedures {particularly prolonged interventional procedures) involve high
patient radiation doses.

« The radiation dose depends on the type of examination, the patient size. the equipment.
the technique, and many other factors.

« Doses may be reduced by using intermiltent EXposuUres, grid removal, last image hold,
dose spreading, beam filtration, pulsed fluoroscopy, and other dose reduction techniques.

o Proper training of fluorascopic Operaiors, understanding the factors that influence radiation
dose, and use of various dose reduction technigues may allow effective managemem of
patient dose. :

W
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Radiographic interpretation is based on the visualization and analysis of opacities on a ‘
radiograph. Absorption of X-rays depends on the atomic nrumber and thickness of the tissues/
objects to be radiographed. Tissues/objects with a higher atomic nember will absorb more radiation ‘
than tissues with a lower atomic number. Thicker tissue/objects will absorb more X-rays than
thinner tissue of similar composition The greater the amount of tissue absorption, the fewer X-
ray photons reach the film. and the whiter the image on the film The radiograph will display a ’
range of densities from white, through various shades of grey, to black. Radiopaque tissues/
objects appear whiter. Radiolucent tissues/objects appear blacker, The resuliant patiem of opacities
forms an image on the radiograph, which is recognizable in form, and which can be interpreted.

-

v

Following points are 1o be remembered while viewing and interpreting radiographs :

1. Radiopacity : Radiopaque tissues/objects result in a whiter image; less radiopaque
objects result in a blacker image. The radiopacity depends on:

* Atomic number ;: The higher the atomic number, the more radiopaque the tissue/object.
* Physical opacity : Air, luid and soft tissue have approximately the same atomic number,
but the specific gravity of air is only 0.001, whereas that of fiuid and soft tissue is 1.
Therefore, air wil appear black on a radiograph, compared with fluid and soft tissue,
which appear greyer.

Thickness : The thicker the tissue/object, the greater the attenuation of X-rays and the
image will be whiter. When two tissues/objects are superimposed, the composite shadow
formed by these will appear more opaque than either of the two separaie tissues/objects

(e.g. the area where the 1wo kidneys overlap appears more radiopague thar either kidney
itself).

Tissue/Ohject

Effective Atomic Number Specific Gravity

Gas -2 0.001

Fat 67 ' 09

Soft tissue/fluid 7-8 1

Bone © S A ".7 N :'1';8“
Lead . e b
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2

Basic tissue radiographic opacities

Mineral opacity : Calcjum and phosphorus is the principal composition of bone.
Differences of radiopacity within the same bone and between bones are evident because
of the difference in radiopacity of compact vs spongy bone; trabecular bone vs.
intertrabecular spaces; cortical bone vs medullary canal; diseased bone may be more
{sclerotic} or less (porotic) opaque than normal bone. :

Soft tissue/fluid opacity : Both soft tissues and fluids have the almost same radiopacity.
Thus, radiopacity of rormal soft tissue and fluid-filled organs (heart, liver, spleen, urinary
bladder) can be differentiated by variation in volume, thickness and degree of compaciness
of soft tissue.

Fat opacity : Fat is more radiclucent than soft tissue or bone, but is more opaque than
gas. Presence of fat actually helps to differentiate many organs and structures
radiographically because radiographic contrast in fat surrounding an organ or structure
will allow it to be delineated. In immature and thin animals, the lack of fat results in
poorer contrast in the radiograph thus differentiation of different structures are little
difficult job for radiologists.

Gasfair opacity : Most radiolucent material visible on a film is gas or air. This lucency
provides contrast to allow visuaization of various structures like heart and great vessels
outlined against the air-filled lungs in the chest. ’

Metal opacity : This is the most opaque shadow seen on radiographic films. Thus, it is
used for contrast studies of barium, water-seluble iodine media, implants for orthopaedic
use, metallic foreign bodies and metal on collar and lead chain (artefacts) are easily
visible in the radiograph.

The appearance of these opacities is relative : As for example, a small cystic calculus
may be difficuli 10 identify in a bladder full of urine, but will be more readily apparent
in a pnevmocystogram. On the other hand. in positive contrast cystogram, the calcutus
will appear relatively radiolucent as it is less opaque than the iodine-coataining contrast
medium.

interpretation of X-ray films
Interpretation of radiographs.is to be performed in a systemic manner without hurry.

The following steps are 1o be followed for accurate interpretation:

I

Perform routine assessment of radiographs

Be sure that the radiograph is the one of the patient being examined
Check the date of exposure

Ensure two orthogonal projections are available

Identify the position of the patient during exposure and left/right markers

The radiograph should be of high technical quality in respect to positioning, centering,
collimation, exposure and development, and should be free from artifacts.

2. View the radiograph in appropriate environment: This procedure should be performed
in a quiet, darkened room.

A
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Reguirements

o At least two good, evenly lit viewing boxes.

« While studying the film, bright edges around the film should be masked.

* A bright light illuminator for relatively over-exposed areas.

3. Three-dimensional concept: The radiographic image is wo-dimensional shadowgram of
the object. Thus, 10 reconstruct the third dimension mentally, two radiographic projections at right
angles (orthogonal projections} 1o each other is need to made. Oblique projections may be
required to assess anatomically complicated areas.

4. Evaluate every visible shadow : Radiograph must be evaluated to determine whether
it is

A feature of normal anatomy.
A composite structure formed by superimposition of structures.
An artifact produced by inaccurate positioning.

A pathologic lesion.
5. Evaluate the radiographs :
A. Determine whether an abnormality exists. This is often the most difficult part.
e There is a wide range of normal anatomic varianis.
» It is not possible to even sce, in @ lifetime all the normal variations.

o Textbooks, normal radiographs, tissue specimens of the contralateral limbs should be
made as reference.

=]

. Define the anatomic location of the abnormality :
A minimum of two orthogonal prajections are required.

« More views may be required in certain areas.

C. Make a list of differential diagnoses by considering what diseases could cause the
observed roentgen sigas.

D. 1 a number of abnormal roenigen signs are identified, then those gamuts common to all
lists are more likely (assuming only one problem is present).

6. Describe differential radiographic abnormalities of tissues/organsiobjects (roentgen
signs}

1. Changes in size of an organ or structure.

« Increase in size e.g. diffuse neoplasia within the spleen.

« Decrease in size e.g. poor development of the liver with a portosystemic shunt.

2. Variation in contour or shape

+ This may be local or diffuse e.g. hypertrophy of chambers of the heart in cardiomyopathy

o Trregularity of mucosal border seen on positive contrast study with intestinal

lymphosarcoma.

3. Variation in number of organs

« Many organs or Structures may be present in increased or decreased number or absent
completely (e.g. supernumerary teeth and ribs, absence of a kidney).
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4. Change in position of an organ or structure.
s Presence of abdominal organs in chest in diaphragmatic rupture.
o Ventral deviation of descending colon by enlarged sub-lumbar lymph nodes.

5. Alteration in opacity of an organ or structure

¢ Increased radiopacity.

¢ increased opacity in air-filled space e.g. fluid-filled tympanic bulla.

» calcification within soft tissues.

« radiopaque foreign body.

+ gas in abnormal sites £.g. subcutaneous emphysema.

e bone may appear more lucent with osteoporosis, osteomyelitis and neoplasia.

6. Alteration in the architectural pattern of an organ or structure
e Change in normal bone trabeculation, or bronchovascular markings in the lungs.

7. Alteration in the normal function of an organ

e Secretory contrast stadies e.g. excretory intravenous urograr.

e Transit contrast studies e.g. Barium series,

e Physiologic phases e.g. inspiratory and expiratory chest films.

» Moving piclure image intensification contrast studies of pharynx and oesophagus.

7. Other clues

1. Summation effects : 1f the two objects are separated along the axis of the primary beam,

then a summation shadow will be formed. Summation image representing the degree of X-ray
absorption by all the superimposed objects.

o Radiolucent summation shadows—The more cavities that overlap, the greater the number
of X-rays that reach the film. :
s Radiopaque summation shadews—A radiograph of a single small object may not be
readily visible. However, the areas where many such objects overlap will absorb more
X-rays e.g. miliary pulmonary metastases are visible, though the individual size of the
metastases is very small.
2. Sithouette effect : Two structures of the same radiopacity when stays in contact, their
individua) margins at the point of contact cannot be distinguished radiograpiically. This is called
Silhouette effect. It can be termed as ‘border effacement’.

« As for example, liver and stomach generally stay in close contact and radiographically
a composite shadow represents both structures.

« Coronary artery is not visible since it has the same radiopacity as the heart, and there

is no intervoning tissue of a different radiopacity. ]

3. Importance of a contrasting substance : The presence of a contrasting substance allows
some structures to become visibie. For example, in many patients, nipples and the prepuce are
clearly visible in ventrodorsal projections of the abdomen as these structures are surrounded by
air, and their margins are parallel to the axis of the central ray.

4. Perception : the eyes and brain do not always perceive appearances accurately, and’
optical illusions may occur. The shadow which appears as concrete visual evidence is not always
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such, and perception is an important part of radiographic interpretation. What appears to be

an obvious finding to inexperienced radiologists may be an incorrect assessment because of
perception.

_ 8. Make & radiographic diagnesis: Radiographic diagnosis should make in light of clinical
history and physical examination findings. It must incorporate all of the radiographic abnormalities
identified and shouid try 10 conclude into clinical disease entity.

9. Make a recommendation or suggest the next step of patient management. This might
trclude advice for additional imaging studies, special oblique radiographs, and special advance
techniques.

Pitfalls in interpretation

1. Searching or scanning errors (“satisfaction of search’ error): This happens due to failure
to adopt a systematic approach.

* An obvious abnormality present in the radiograph may distract the evaluator from o . . . . . :
systematic evaluation of the rest of the radiograph. A contrast medium is a either hlgl?ly [ad1qlucem or hlgth radiopaque substance, which
I is administered to a patient to increase radiographic contrast within an organ or system. Contrast

*» Suddenr ‘Discovery of a lesion’ that answers the clinical question, prompted the radio i ‘ :
H ) graphic ‘ - . S . . . e are used
examination, thereby distract the evaluator. | radiography is a special radiographic procedure using contrast media. Contrast studies are

. . . L. 10 supplement or confirm information gained from routine survey radiographs.
* Tunnel vision (preconception of what will be found) ends viewing of the radiograph

2. Recognition errors : Here. abnormalities is seen bul not perceived as an abnormalities CLASSIFICATION
due to lack of experiences.

R —

! There are two categories of contrast media : i
3. Decision-making errors : it involves how we interpret radiographic abnormalities and !
which radiographic abnormafities we decided are important.

P sy =SS

Positive contrast media (elements of high atomic number) absorb more X-rays than do soft
tissues or bones. e.g. barium {atomic no. 36) or iodine compounds {atomic no.53). These are

. 4. Egocentric errors : overestimation of our own grasp of truth or misapplication of radiopaque and appear white on radiegraphs.
information that we know leads to such errors, ' ' ‘ )

Negative contrast media {agents with low specific gravity)-—are gases like air, oxygen and

All o.f the above pitfalls may be nullified by avoiding reviewing radiographs in single- . cathon dioxide appear black on a radiograph, An ideal negative contrast media should be inert,
person environment o seek second opinion. quickly dissolved in the body fluids and quickly eliminaled from the body.

Ideal characteristics of ideal positive contrast media
¢ Should be of high atomic number (preferably more than 50).

~» Should be either inert or its metabolic bypreducts should not be toxic.
_» Should retain in the organ to be radiographed only for a desirable period.

» Contrast agents used for excretory organs must specifically be excreted through that in
sufficient concentration for diagnostic quality of radiograph.

Contrast radiography is classified as
» Positive contrast radiography : Positive contrast media is used to fill or outline a hollow
‘ organ (e.g. G.L tract, urinary bladder), or can be administered intravenously for immediate
i visualization of the vascular supply or for subsequent excretion eva]uation./ apet white .
4 Negative contrast radiography : Negative contrast media is used to fill or outline a
hollow organ like urinary bladder, which is zppeared black on a radiograph.

-'» Double-contrast study : Here both positive and negative contrast agents are used (double
contrast). A double-contrast study provides optimal mucosal detail and avoids the masking
of small anomalies by large volumes of positive contrast agent.
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Classification of Positive contrast media

1. Barium Sulphate preparations : Barium Sulphate is insoluble and is not absorbed in
the body Bartum Sulphate is restricted for outlining alimentary tract} Its use is avoided if
pérforations are suspected.’ If it enters pemoneal or pleural cavity, may provoke granula.matous
reacuon Barium Sulphate 15 available as powder susp..nsnon or paste’]

2. Water-soluble iodine preparations : These are low osmolarity contrast media, which
dissociate in sofution. It may be ionic or non- ionic, Common agents are the sodium meglumine
salts of iothlamic, diatrizoic or metrizoic acids, iohexol, topamidol.

3. Viscous and oily preparations : Viscous (Propyllodme) and oily (iodized oil and
iophendylate) preparations are not switable for intravascular use. Their use in veterinary practice
is limited 1o tymphangiography, dacrocyslorhmographyg and hysterosalpingography.

4. Preparations excreted through biliary system (Cholycystopaques) : These water-
soluble organic iodine preparations are exclusively used for outlining biliary systems and gall
bladder. Intravenous preparations (Meglumine iodoxamate, ioglycamate or iotroxate) are preferred

then oral preparations (Sodium iopodate) as absorption through oral route is variable.

Indications

It is used in certain cases to delineate internal structures, which allows the visvalization of
soft tissue structures and evaluation of size, shape and position. It is also possible to assess the
physiological condition,

Contrast techniques

Barium series : Gastrointestinal tract is studied in this techmigue. Contrast studies may be
positive, negative or double contrast.

. Positive contrast study : barium or water—soluble jodide preparation may be used. Micro
pulverized barium suspension @ 2 to 5 mlkg body weight is administered slowly into
ihe buccai pouch. Stomach tube may also be used to_administer the contrast agent
directly into the stomach. ' :

.* Double conirast study : Here either air through a stomach tube or a carbonated beverage
(50 10 60 ml) may be given before or after the use of barium. Water-soluble iodine
compound @ 7 ml/kg body weight by using stomach tube {(as these agents are very bitter
test) should be used when perforation ef the esophagus, stomach, or intestine is suspected.
As the stomach usually contains some gas or swelled air, virtualy all contrast studies are
double contrast studies. Double contrast studies are particularly valuable in studying the
g4SIric mucosa.

+ Negative contrast study : Room air is given by a stomach tube @ 6 to 12 mi/kg body
weight, or a carbonated beverage (30 to 60 ml} may be given. Negative contrast study
is useful to locate radiolucent foreign body.!

s Barium Enema : Barium enema is used to outline the colon and rectum in suspected
cases of intra-luminal or extra-luminal obstructions. This technique is not_indicated if
perforabion is suspected: Ten to 24 hours fasting prior 1o this procedure is advisable.
Laxative is needed to be administered 12 hrs before the study. Warm soap water enema
is administered about 2hrs before. Deep sedation or general anesthesia is desirable 10
eliminate straining. Barium suspension of about 15 to 20% (W/V) concentration @ 20
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to 30 ml/kg body weight is administered slowly through a cuffed rectt catheter by
gravity flow from a Jarge container or by wsing syringe.

Positive contrast radiography of Gl tract

QOESOPHAGOGRAPHY

QOesophagography i~ the comrast radiographie study of cesophugus. This technique is
used 10 evaluate both structural and functional status of the eesophagus. Oesephagography is
useful to diagnose esophageal obsiruction. sienosis, diverticulum and mucosal diseases. Barium
sulphate suspension nicro pubverized burium sulphate suspensiont is usually used as w contrast
agen.

A barfum paste is useful to study the mueosa of oesophagus since it adheres better o the
oesophageal folds. If rupture of the esophagus is suspected. it is preferable to use water — soluble
contrast agent instead of barium. Dose of barium suspension is 5 mifkg body weight through the
buccual pouch. Radiographs are taken a5 soon as the last of the barium is being swallowed..lf
the oesophagus is wrossly dilated. additional amounts of barium will be reguired to outhine its
Tumen fully. Normalty, longitudinal folds of the mucous membsane is observed in dog while

cat, longimdinal folds in the proximal % of the oesophagus and the distal Yith has oblique

mucosal folds, giving a herringbone patiern,

o
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GASTROGRAPHY

Gastrography reveals stomach rugae with barium contrast studies of stomach. Barium meal
;tudy of descending duodenum shows Tymphatic craters on the anti-meésenicric border of the
vodenum, visualized as depressions, which may be mistaken for ulcers, and it is called as

pseudo-ulcers.
Indications
* Acute or chronic vomiting.
* Hematemesis.
* Anorexia and acute abdominal pain,
» Small intestinaf diarrhea or melena.

. Eo;bl of complete or partial obstruction {intralurminal or mural lesions) and linear foreign
ody.

 Cranial abdominal mass lesion.
* Necessity to determine size, shape, and position of stomach or small intestine,
+ Suspect intestinal perforation (jodinated contrast o be safest).
Contra-indications
+ If obstructive ileus is found on survey radiographs, an upper GI series will only delay
surgery and increase client cost.

* High doubt of bowe! perforation (barium sulfate is contraindicated as it can cause severe
granulematous peritonitis),

* Prior use of drugs that affect intestinal transit time.
Contrast media used and dose
* Barium sulphate suspension (30% weight/weight).
* The dose of barium sulphate suspension is 12 ml/kg for both dogs and cats.
» If intestinal perforation is suspected, iodinated contrast (Gaslrogr;ﬁn) should be inital
contrast of choice with a dose of 2-4 mifkg.

* The dose ol iodinated contrast should be decreased to dilute with water 10 obtain a
volume of 12 ml/kg.

Prepara:ic)ﬁi )
» Inelective study. the patient should be

fasted for 12-24 hours 1o keep the
stomach empty.

¢ For emptying the colon. an enema
should be given the evering prior 1o,
and the moming of the study as food
and faecal material can cause delay in i
. emplying and transit times.

‘». Survey radlonraphs ‘of thie abdomen
must be performed before contrast
radmgaphy

|
|
|
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o Sedation generally should not be used, especially if the study is to be of a functional
nature. A mild dose of acepromazine (0.1-3.0 mg) may be given to the dog and a
combination of of ketamine (12 mg/kg) and diazepam (0.4 mg/kg) may be given to the
cat.

o The suitable dose of contrast material should be administered via an orogastric or
nasogastric tube.

+ Lateral, DV and VD views should be taken immediately follewing administration of the
contrast material.

o I general, lateral and VD) views should be taken in dog at 15, 30, 60 mivutes and then
hourly until the majority of the coatrast material has reached the distal small intestine
and the colon. In the cat, lateral and VD views to be taken at 15, 30, 45, 60 minuies,
and then every 30-60 minutes until the majority of the contrast material has reached the
dista] small intestine and the coton. Transmit time with iodinated contrast will be faster.

o In double-contrast study of the stomach, the stomach may be distended with air after the
majority of the positive cantrast has emptied and then opposite lateral, VD, and DV
views of the stomach may be taken.

Dacrocystorhinography is the swdy of the nasolacrimal ducts where contrast agents are
administered into the ducts by means of cannula inserted into the supesior puncta Jacrintata.
Radiographs are taken in quick succession just after administration of contrast agents. The procedure
is indicated in cases of suspected partizl or complete obstruction, atresia, inflammation, deviation
or distortion of the nasolacrimal duct.

Sialography is the contrast radiographic study of the salivary glands and ducts. 1t is performed
to locate the site of obstruction in the stenson's duct and Jeakage of saliva in cases of siz.ocele.
Sialograph is alse done to diagnose space-occupying lesions of the parotid gland.

Under sedation and local anaesthesia salivary ducts through its opening in the oral cavity
is exteriorized, cannulated and 0.1 to 0.3 m] of oily material or upto 2 mi of agueaus contrast
medium is administered into the salivary duct. Latero-lateral radiographs are made immediately
after the injection.

Bronchography is the contrast radiography of the bronchial ree. The paitentis angsthetized
and intubated. The contrast material is thea administered by means of a catheter through the
endotracheal tube. The catheter is placed at the point just cranial to its bifurcation and the contrast
agent is deposited. One lung is studied at a time. The lung to be radiographed is positioned i

lateral recumbency so that gravity carries the contrast materials .e. for bronchography of lefi lung

left lateral recumbency is the correct positioning. Selective bronchography can de done under
fluoroscopic control. Two m] of contrast agents are adequate for each lung. A 50 10 60 S wh
I ml per bronchus has been recommmded Bronchography should be done cauticusly in patients
with cardiopulmonary. disease.
" Angiocardiographiy (Contrasi stidies of the heart): A cannula is inserted into the external
jugular vei and contrast medium is administered in a bolus form and the radtooraph taken.
. Reticulography is the contrast radiographic sludy designated to d1aunuse cases of reticular
herma in catilg and, buifalocs by feeding baripm sulphate suspensmn e
ws-"Peritoneography is.the contrast radiographic. study of lhe peritoneal cavuy and us contents
by 1n_|ecnng negative com.rasl agent like air (pneumeperitoneography) or a mixture of a negative
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and a positive contrast agent {double contrast peritoneography). The technique is indicated to
determine the locations of yatiobs abdominal organs and suspected abdominal mass if any but
should ot be used in sospected diaphragmatic hernia because of danger of pneumothorax.

Angiography (Arteriography) is the contrast radiographic examination of lumen of blood
vessels and organs of the body, with particular interest in the arteries, veins and the heart
chambers to study the normal arterial pattern and also to diagnose abnormal arterial situation like
occlusion. This can be done by injecting a radio-opaque contrast agent into the blood vessel and
imaging using X-ray.

Fasciagraphy is the contrast radiographic study of tendons and associated structures 10
diagnose adhesion, calcification and rupture of tendons and muscle.

Preumocolonography is a study of the large intestine utilizing air as a negative contrast
agent to determine position of the colon relative to the small intestine and other organs or
suspected masses, stricture, tleo-colic intussusception, or cecal inversion.

Intravenous pyelography (IVP} (excretory urography) is the contrast radiographic study
of the kidneys, bladder and ureters by injecting positive contrast medium to diagnose abnormalities
of urinary tract, This technique is unsuitable in severely dehydrated patients because of risk of
fatal anuna.

Arthrography is the contrast radiographic technique of dianthredial joints by injecting
either positive contrast or negative contrast or a combination of both. This technique is helpful
to detect various joint abnormalities but should not be used if infection is suspected. The main
advantage of this technique is the visualization of articular cartilage and intra-articular tendons/
figaments which cannot be differentiated on survey radiographs.

Myelography is the contrast radiographic demonstration of the structures within the spinal
canal by introducing contrast media into the subarachnoid space.

Technigue : Flex the head ventrally and palpate the wings of the atlas, spine of the axis,
and the occipital protuberance. Draw a line between the wings and a line from the occipital
protuberance to the spine of the axis. Place
the needle on the midiine ¥ inch in front of
the line between the wings. Go roughly paralicl 28
to the caudal wall of the skull and feel for the
“pop” of resistance as the needle passes §
through the dorsal atlanto-occipital ligament. S8
Stop when through the ligament. Positive
contrasi medium (non-ionic and of low
osmolarity) is injected into the spinal |
subarachnoid space and radiograph is taken at
different time interval. The subarachnoid space
becomes visible as two white lines are
separated by a space (spinal cord). Normal
radiograph shows smooth contrast fines. Two

Myelography In dig

bulging site one at cervical and another 2t Jumbar area are normal due brachial plexus and
Jumbar imumescence. Any deviations in the contrast lines, therefore i he cord is to be Jooked.
Discontinuity or thinning in the subarachnoid space indicates swelling of the spinal cord. Contrast
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line appearing to be pushed inward could be due to a mass outside the meninges (herniation of
a disc). Comrast medium is heavier than CSF, so gravity can be used 1o mos it up or down the
subarachnoid space.

Cystography

Cystography is a radiographic study
performed to help in evatuation of .the urinary
bladder for extramural, mural, or intraluminal
lesions. Cystography is easy to perform with
relatively few complications. Different types of
cystography (positive versus negative conirast) may
be used depending on the type of information that
the clinician anticipates 1o obtais.

Negative contrast  cystography
(Pneumocystography) : Simply catheterize the
bladder (using sterile technique) — drain all the L e
urine from the bladder — through a three way ~ Normal pneumocystograpm, enabling the
stop cock, instild air or gas into the bladder watl bladder wall, mucosal margin and lumen
it becomes slightly turgid — take lateral and to be visualized,
ventrodorsal radiographs.

Positive contrast cystography : Drain the air out of the bladder in pncumacystography and
replace it with approximately S0 mL of positive contrast medium turgid — take lateral and
ventrodorsal radiographs. The positive contrast media can be diluted with 50% with sterile watel
as large volumes are excessively opaque and expensive. This positive contrast cystogram wil
provide more acute detail of the mucosa and the bladder walt as compared 10 negative contras
study.

Negative {a) and double contrast {b} images of the bladder,
demonstrating a mass infiltrating the ventral bladder wali

Double contrast cystography : Drain the positive contrast from the bladder and re-inst
air untit the bladder is again turgid -» Take the radiographs which will help 10 identify sms
calcuti not visuakized previously on the Regative o positive contrast studies.
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_of the body such as proteins, nuclide acids and lipids.

" Radiation sensitivity of different body cells

Radiation exposure may results from both therapeutic and diagnostic radiation devices.
Radiologist, radiographer, technician and assistant personnel may be affected by radiation hazards.
Thus. it is expected that proper radiation safetv measure for radiology unit is to be followed and
educate the persons involved in this procedure about the potential hazards of radiation.

Biological effects of radiation _

The X-ray beam while traversing the tissue, X-ray photon forces the electrons to be ejected
from the atomic Jattice. Thus, the atom left with surplus positive electrical charge. Hence, the
cells with in the tissue come to a state of high chemical reactivity and initiate hiological effects.
This results in cellular damage which leads 1o pathological and physiological changes leading to
“radiation sickness™

Radiation insull may be somatic (harmful to person in his lifetime} and/or genetic effects
(affect several generations). Leukemia (blood cancer) and malignant tumors are common somatic
effect while atomic explosion are examples for genetic effects.

After the transfer of radiant energy 10 the atoms and molecules of the fiving tissue of the
body in the form of excitation and ionization, direct and indirect effects of radiation can produce
the resultant chemical changes in the molecules.

Direct effects appear due 1o absorption of energy by the molecules.

Indirect effects are caused by the products of radiation decomposition (radiolysis) of water
and other selutes of the bedy. -

Mechanism of action: Radiolysis stumulates formation of free radicals with vnpaired
electrons. These free radicals and H,0, formed by them are highly reactive and mutagenic. These
free radicals with high energy readily break chemical bonds in vitally important macro molecules

2

Radiation affects the reproductive ability of proliferating cells by damaging the mitotic
linked. Thus, regularly proliferating cells#ieem-to be most radiosensitive. Cells, which do not

_proliferate (neryes and muscles), are generally radio-resistant,
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Order of decreasing sensitivity of body tissues
s Lymphoid cells,
¢ Epithelial cells of small intestine,
s Haemopoictic cells,
+ Germinal cells,,
» Epithelivm of skin,
s Connective tissue cells,
* Cartilage and growing bone cells,
¢ Cells of brain and spinal cord,
s Cells of skeletal muscle and mature bone.

Radiation injury may be acute or chronic.

Acute effects : Acute effects are seen within a few days 10 weeks following whole body
radiation. Diagnostic radiology can not produce acute effects. Acute biological effects may be
seen with whole body therapeutic radiation administered to treal some tumors. However, they are
generally associated with atomic bombs and nuclear meltdowns.

These effects include :

o Pancytopenia- results in haemorrhage and infection.

» Vomiting, diarrhea, dehydration due to death and sloughing of the intestinal lining cells

¢ Neurological symptoms resulting from cerebral edema, vasculitis and meningitis.

+ A much higher dose is required to cause newrologic problems than bone marrow and GI
injury.

Chronic effects : Chronic effects may be seen months 1o years after radiation exposure. The

possible effects of radiation include:

» CGenetic effects such as radiation induced mutation.

o Increased risk of cancer with 2 higher incidence of skin wmors. thyroid wmors, and
leukemia.

v Increased feral abnormalities—growth retardation, congenital malformation. embryonic
or fetal death, childhood leukemia.

o Shoriened life span with premamre aging.
o Cataract formation.
Exposures to less radiation are always better. This is not meant to scare or prevent from

performing the job rather, it is meant 1o alert 1o the potential hazards and to insist following good
radiation safety and protection procedures.

Measurement of radiation
Units of exposure, this unit represeits the dmount of exposure a person gets.

* Roentgen(R) : Roemgens measure the quanmy of ionization of air prod’uccd by an X-

ray or gamma ray. The unit is coulombs/kg of air.

-#i:;;Units- of;absorbed dose. ; these units represent the amount of energy Lhal is deposited
wnlhm an absorber (patlem or personnel engaged in the proccdure)

i meg o
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» Rad (Radiation absorbed dose). | stands for the radiation-absorbed dose. The unit is
ergsfgram. It is the wraditional unit.

» Gray (Gy}—The SI unit. Expressed in joules/kilogram.
e Some useful conversions:
| Gy = 100 rad , | cgy = | rad, | rad = 0.01 Gy

Time

o Minimize ‘time of exposure’ to ionizing radiation is advised.

+ Follow technique charts to decrease repeat examinations..

1 o Use of personnel associated with radiographic procedure on rotational so that no worker
) spends a disproportionate amount of time producing radiographs.

Units of dose equivalents : These units represent difference in tissue damage resulting from » Use tape, sandbags, sedation, and restraint devices for positioning of animals.

different types of radiation. In order to compare different ¢ iati iati
. ; . ypes of radiation, each type of radiation i i i i
is assigned a quality factor (QF). Radiations that cause more damage, such as neutrons, have a ! + Plan the radiographic procedure carfully o order 0 avid epes Hi>

higher quality factor than those that cause less damage {like X-rays). The guality factor is Distance

multiplied by the absorbed dose to give the dose equivalent. ' : o Maximize the distance between the worker and the primary X-ray beam.

o To put inverse square law (The radiation exposure is inversely proportional to the
distance from the X-ray machine e.g. if double the distance away from a radiation source
il decrease exposure by a factor of four) into practice.

: » Remove all essential personnel from the radiology room during exposure.

* Some useful conversions: - i e Use casselte holders, do not hand hold cassettes.

1 Sv = 100 rem, | rem = 0.01 Sv + If personnel must hold a patieht, advice them to extend arms and move head and trunk

away from the primary beam and source of scatter.

Rotate the personnel restraining the animal manually or holding the cassette holder so

same person is not repeatedly exposed.

Care should be taken during fluoroscopy to avoid scatter radiation.

Operator should be ina shielding booth or behind a shielding screen at least 6 feet away

r Radiation Injury : Keeping radiation exposure to an abselute minimum is warranted ' . from X-ray source.

becau§c Fadsatlon damages cells by the ionization of vital molecules in cells. The specific effects Shielding (prevents the radiation from hitting the body and results less exposure. )
of radiation depend on a number of factors: ‘

Dose equivalent (rem or Sv) = absorbed dose (Gy or rad) x quality factor

¢ REM (Roentgen Equivalent Man). The traditional unit
o Sievert (Sv)-the SI unit.

~ These units are impqﬂant because exposure badge that the persennel engaged in the
radiography wear when taking radiographs are reported in rem or Sv.

e

Radiation hazards and their prevention by adoption of safety measures
All radiation is potentially harmful.

L]

o Never allow any part of the workers body to be in the primary beam.

" 1. The ratevo.f delivgry: I\Iflassivc radiation in & single dose could kill a patient e.g. 650 . « Use beam-limiting devices (filters) and collimate to the appropriate field size.
rads administered in a single dose could kill a person, however, 650 rads administered o o Always wear protective a full body lead apros (minimum of 0.25 mm fead equivalent uj
over‘ 50 years w?uld be unlikely to resuit in detectable damage to anyone because our to 100 KV}, ‘
bodies can repair tissue_s injured by radiation. Thus, work with radiation witk a low ‘ » Always wear protective lead gloves(not less than (.33 mm for 100 KV Lead apron an
le\iels exposure each month and do not show any untoward effects. ‘ gloves protect only against scaiter radiation NOT the primary bean.
2. The_a.moum of the body exposed: Body can tolerate a hizh level of exposure if ; « Always wear a thyroid shield
administered to a small portion of the body, while the same exposure would cause death : o Use protective Goggles are a good option, however, at least do not look at the X-tay tub

if administered to the whole ani i i i
hole animal, during an exposure and avert eyes form the patient. More useful during fluoroscopy.

3. The sensitivity of the individual and the variation of sensitivity of body cells:
Lymphocytes and all immature germ cells are highly sensitive to radiation injury. The
cells lining the gastrointestinal tract are also very sensitive. Other sensitive tissues
include the thyroid gland, and the lens in the eye.

X-ray room and equipment :

s X-ray unit should be located away from flow of traffic

» X-ray equipment should be periodically checked for possible leakage

o Proper warning notice must be displayed near the location of the X-ray units regardin
radiation hazards.

. . : o Walls should be 22 cm thick with lead linings and witched between plywood.

Radtation safety : ' T Note : 1. Proper care and use of lead aprons and gloves is essential for radiation protectio!

The fundam.=ntal principles of radiation safety depend on time, distance, shielding.© - . Aprons and gloves should be periodically checked for cracks and defects. The aprc
’ SR should be hung and not folded. Folding causes cracks to form in the lead. In ords

Extremilies can withstand much higher doses of radiation than the blood forming organs
because of the decreased sensitivity of epithelial, muscle, and nerve tissue. ‘

e
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to test for any cracks in the lead, simply radiogeaph your equipment. Cracks will show
up as black areas on the film.

2. The walls of radiography room should be lead lined or thick enough to block all stray
radiation.
Common Sense
* Avoid the primary beam,
s Never hoeld a portable X-ray machine during the exposure. .

* Do not allow pregnant women or personnel younger than 18 years old in the radiology
room.

» Wear a film badge outside lead apron at neck level to monitor radiation dose.
s Look away during exposures to protect the lens of the eye.
Maximum Permissible Dose (MPD) : ‘
At present time of the maximim whole body dose equivalents are
Category of person . Maximum Whole Body Dose Equivalents

Occupational workers : 5 remsiyear (50 msv)(3000 m rem) .
Whole body, gonads, bone marrow,
lens of the eye

Hands of arm : 75000 m rem (one year)

General public Whole body, gonads, ¢ 0.1 rem/year {1 mSv)
bone marrow, lens of the eye

P osc.s =T
L ]

An embryo or fetus any given month  : 0.5 rem/9 months (5 mSv) with 0.05 rem in

s The maximum accumulated whole body dose equivalent (lifetime dose) for cccupational
workers is 3(n-18) where “n” is in the age in years,

Personnel monitoring devices

- Personnel menitoring devices are used in long-term monitoring of low Jevels of radiation
that the people working in your practice are exposed to,

Film badge : 1t is the most widely used personnel monitor. Here, the nuclear emulsion
monitog.consists of a piece of film that is inserted in a special plastic holder. This badge is needed
to be clipped in clothes outside the lead apron. The badge should be worn on the collar on the
outside of the lead apron. Film badges are sent to a company 1o be read and report the results
on a periodic basis. The length of time between evaluations depends on the amount of radiation
te which the worker is probably exposed but quarterly readings are the most common. :

The film badge should be worn any time whenever radiographs are obtained or are in the
area of hospital in which radiographs are obtained.

I.
]

Ultrasound is defined as high frequency sound
wave greater than audible sounds (more than 20.000
Hz). For diagnostic applications, frequencies of 1-10
MHz are used. Pulse-echo principle is followed in
ultrasound imaging i.e. when a sound wave travels
in a pulse and is reflected back it becomes an echo.

Properties of ultrasound

¢ Ultrasound cannot propagate through
vacuumed area and transmission through gas
is poor.

* A higher frequency penetrates less far but o
provides better resolution.

¢ The axial resolution of the ulirasound system
is limited by the pulse length and so to get
high resolution, short pulse is to be
generated.

Ulrasound machine

¢ Transducer : Transducer is composed of one or more piezoclectric crysials. Upon
stimulation of these crystals electrically, shape is changed and sound waves of a particular
frequency is generated. The frequency of a transducer ix caleulated by the mes the
crystal expands and contracis per second.

» Three main types of transducers available are linear array, convex and sector.

¢ Linear array : Linear array transducers are composed of thin rectangular ;Iips lined up
side by side, each of it produce scund waves. Thus. the produced beam 1s rec.tang-u!ur
and permits a good visualization of superficial structures with an easy analysis of the
anatomical relationship.

Convex : Here, crystals are placed in curvilinear fashion. Hence. imaging of a greater
area is achieved with the same contact area.

-
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Sector : This is most modem transducer that contains a single crystal, which oscillates
or rotates to produce a fan shaped beam. This small size transducer is better in terms of
maneuverability and access to thoracic and abdominal organs through a small contact
area. This type of transducer more readily visualizes deeper structures whereas superficial
structures are not well visualized.

It is expected that 2 transducer emits a single frequency sound wave, but in reality, it
emits ultrasound waves of many frequencies on either side of main frequency (bandwidth
of transducer). Narrowest bandwidth is always desirable.

The distance between the transducer {which emits and receives ultvasound signals) and
the patient must be bridged by a suitably coupling agent.

Ultrasound can be propagated and when transducer is placed in close contact with the
body surface through coupling medium, continuous modification takes place through
absorption, reflection, and scattering.

Absorption : Sound wave when hit the tissues, part of it converts fo heat and absorbed
by the tissues. This conversion to heat and absorption by tissues depends upon the atomic
number of the tissue. Differential absorption forms the basis of therapeutic ultrasound.

Reflection : A portion of ulirasound beam gets reflected (rest continues through the
tissues) and redirected by the tissues depending upon the interfaces between tissues of
different acoustic impedance. Thus, different forms of echoes are formed which converts
into electric signals and displayed onto an oscilloscope monitor. Amplitude of the echo
(echo quantification) depends on the amount of sound that is reflected at an interface.
Different amplitude of echoes formed by the two different acoustic impedances forms the
basis of ultrasound scanning.

Secattering : Scattering at different directions is resultant of interaction of ultrasound
beam and irregular smaller (than beam size) structures.

Commen cause of artifact formation is refraction.

Modes of display in diagnostic ultrasound are Amplitude (A) Mode. Brightness (B)
Mode and Motien (M) Mode.

Amplitude (A) Mode—It is the simplest form where two parameters of the echoes i.e.
distance from the transducer and amplitude is displayed. Horizontal lines in the monitor
represent distance and vertical lines are amplitude.

Brightness (B} Mode—In this mode. the image represents a shee through which ultrasound
beam is passed and orightness of the dots of the screen is made proportional to the
amplitude of the echoes.

In real time B-mode scanner, sound beam automatically and rapidly moves in the scan
plane and image is continucusly updated to allow movement 10 be seen. This is very
popular mode in use in veterinary practice.

Motion (M) Mode—1It is a revision of real time scanning and records position and
motion of the echo and resembles A-mode except that A-mode also records the amplimde
in addition to the position. Each spike is replaced with dot on the display. Images are
moved along a horizontal axis.
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« Coupling agents: Coupling agent is required to bridge the gap between the transducer
face and the patient because ultrasound travels poorty through air. Mineral oils, liquid
paraffin, aqueous ultrasonic gel (mostly used) can be used as coupling agents.

SCANNING PROCEDURE

(i}. Preparation of patient. Patient should be prepared by clipping. shaving and cleaning
the hair and skin. Coupling agents are placed in the area of interest liberally to keep good contact
of the transducer and skin without the presence of air. Air blocks the ultrasound completely. Close
contact requires having minimum attenuation of the sound beam. Ultrasound scanning warrants
considerable co-operation from the patient. In highly temperamental animals, tranquillizer/sedative
inay be advocated before examination. Overnight fasting of the animal is advised. Laxative may
be given on the previous day to clear bowel of facces and gas.

(i) Patient positioning. It is important to position the animal to get acoustic window for
proper image. Scanning may be performed by placing the animal on dorsal, right/latera) recumbene)
or in standing position depending upon the organ to be scanned and availability of good acousti
window. Acoustic window is an area may be natural or artificial through which ultrasound beam
can pass avoiding gas and bone. Full vrinary bladder acts as good acoustic window for scannii
of pelvic organs, like wise through spleen left kidney can be examined better. The organs o
tissues are need to be examined in orthogonal view {at least in (wo planes) one In transverse anc
other one in longitudinalisagittal. Oblique views are also advised in few occasions.

(iif) Image interpretations. Echo patterns are generally described in contrast to the adjacen
tissues ©T Organs.

Terminology used for interpretation of images is :

1. Hyperechoic/echogenic : Echo pattern appearance over the screen is brighter. e.g. bon
©or air.

2. Hypeoechoic : Echo pattern appearance over the screen is grey or dark and is given b
interfaces of moderate reflection such as soft tissues.

1. Anechoic/ccho-free : In absence of any echo, image will be black in screen. Fluids giv
an anechsic image as the sound beam passes uninterruptedly.

4. Acoustic enhancement : A normal bright area immediately deep to fluid.

5. Artifacts:

1. Acoustic shadowing : This phenomenon is caused by attenuation or reflection of th
sound beam at an acoustic interface. Here, bright image with no visible structw
beneath a soft tissue/fluid filled cavity is seen due to presence of bone. minerals or g:
inside the cavity. This phenomenon helps in detection of cystic, renal and biliary calcy!

2. Reverberation : it is the largest source of positive artifact. When sound beam is retume
back to the transducer, a portion of sound beam is absorbed by crystals which for
electrical impulse and image is shown in the screen. Rest portion of beam is reflect
back into the patient and again to the transducer. This phenomenon is calle
Reverberation.

3. Mirror image : Occurs at high reflected surface, creating a second image behird t
anatomical mirror of the structure. One such mirror reflector is the diaphragm whid
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can make replicas of anterior anatomy appears behind i1,

4. Comet tail : it is caused by a highly reflective interface most commonly the air fluid
interface.

Control panel of ultrasound massage .

1. Transpose : use to change the image presentation from left to right or right to left.

2. Invert : change the displayed image from white on black and black on white.

3. Scale zoom/ near far switch : switching up increases and switching down decreases
scale size, Near far switch is used to move up the ultrasound image so that the lower
part of the image can be reviewed.

4. Freeze/focus : this switch have two functions, if the switch is pressed down, freezing
of the frame will take place and if the switch is pushed up four zone, focus will be
initiated and frame rate per second will reduce to 4-6.

5. Depth compensation : This is regulated to remove strong echoes in the near field.

6. The gain and TCG control : Continuous monitoring and adjustments of the gain and
TCG (Time compensated gain) improves image quality. The gain adjusts the overall
density of the image to receive echees from all organs and tissues. TCG controls altow
equal acoustic interfaces 1o return equal echoes regardless of the depth. Scan beam 15
diminished in intensity by one decibel (approximately) per m per MHz. thus unequal
echoes are returned by equal acousiic interfaces located at different distances from the
contact point of transducer.

Maintenance of machine

» The room for ultrasound machine should be dust free and dust proof. When not in use,
the machine should always be kept under cover.

¢ The room temperature must be maintained between the 15-25 °C by using A.C/ room
heater. High temperature do damage of the piczo-electric erystal.

* Use constant voltage stabilizer for more
precise efectrical protection.

Abdominal Uitrasonography
* Hepatobiliary scanning-Hepatic size,
abscess, cyst, umour, cirrhosis, calculi,
obstruction. infection of gall bladder and
bite duct and porto-systemic shunts.

* Spleen- Abscess. wmour, infarction and L ; "’E
splenic size. . '
* Pancreas- Infection and wmour. leen

* Gasiro-intestinal tract- Foreign body,
obstruction, tumours. mucosal pattern,
peristalsis. gastric and intestinal emptying time can be well appreciated by ultrasonography.

* Renal hemodynamics, renzl and urinary bladder volume and urine formation can be
measured with morhpometric parameters. Caleuli in kidney and urinary bladder,
hydronephrosis, bladder tumour are well detected by sonography.

=
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Reproductive Ultrasonography:

s Ulirasonography is used to study ovarian follicular dynamics, pregnancy detection, fetal
well being and for fetal sexing and ovum pick-up technology (QPU).

+ Diseases of female reproductive tract like pyometra, mucometra. hydrometra, fetal
mummification, and ovarian tumeur can be detected by uftrasonography.

¢ Physiological blood flow panem of canine testis and prostate gland is documented
sonographically. Testicular hypoplasia, Benign Prostatic hyperplasis in canine are
frequently diagnoses by ultrasonography.

Limb Ultrasonography
« Evaluation of tendons and ligaments of both fore and hind Jimbs is extensively used in
racehorses to certify their fitness.
« It has been proved to be a superior imaging modality to detect adhesions, tearing and
inflammation of these structures.
¢ Besides, ultrasonography s being used for evalvation of endocrine glands, salivary glands,
eyes, tissue healing, teat and udder.

Ultrasound- guided biopsy:
» Percutaneous biopsy of abdominal organs like liver, spleen, kidney. prostrate, abdeminal
mass, lesions etc under ultrasound guidance is well documented.

1
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.Radiation therapy (also called radiotherapy, X-ray therapy or irradiation) is the use of a
centain 1ype of energy (called ionizing radiation) o destroy cancer cells and shrizk tumors.

Principles of radiation therapy

Depending upon the clinical circumstances, radiation therapy may be used alone or in
combination with surgical and/or chemotherapeutic modalities.

Radiation therapy injures or destroys cells in the area being treated (the “arget tissue™)
by damaging their genelic material, making it impossible for these cells to continue to
grow and divide.

Tt does not work as well on cells that are in the resting phase (GO) or are dividing slowly.
Radiation therapy attacks cancer cells that are dividing, but it can also affect dividing
cells of normal tissues. The damage to normal cells causes side effects.

Although radiation damages both cancer cells and normal cells, most normal cells can
recover from the effects of radiation and function properly. The aim of radiation therapy
is to damage as many cancer cells as possible, while limiting harm to ncarby healthy
tssue. ’
R<ardiali0n can change the genes (DNA) and some of the molecules of a cell. These genes
control how cells in the body grow and divide.
Some types of radiation can be very finely controlled to treat only a small area without
damaging nearby tissues and organs. Other 1ypes of radiation are better for weating larger
areas. i
In some cases, the goal of radiation treaiment is the complete destruction of an entire
tumor. In other cases, the aim is to shrink a twmor and relieve symptoms. In either case,
doctors plan treatment to spare as much healthy tissue as possible.

Radiation therapy may be used alone or in combination with other cancer treatments,
such as chemgtherapy or surgery. In some cases, a patient may receive more than one
type of radiation therapy.

Radiation therapy may be used to treat almost every type of solid tumour, including
cancers of the brain, breast, cervix, larynx, lung, pancreas, prostate, skin, spine, stomach,
uterus or soft tissue sarcomas. Radiation can also be used to treat leukemia and lymphoma.

Radiotherapy and lsotopes

[

« Prophylactic radiation-therapy : Radiation may be given 1o areas that do not ha
evidence of cancer. This is done to prevent cancer cells from growing in the area receivi
the radiation.

« Palliative radiation therapy : Radiation therapy also can be given to help redy
symptoms such as pain from cancer that has spread to the bones or other parts of |
body. It is the most accepted therapy for veterinary patients.

» Radiation dose to each site depends on a number of factors, including the type of can
and whether there are tissues and organs nearby that may be damaged by radiaty
Radiation dose or exposure is measured in units of absorbed radiation per unit of tiss
The Gray (Gy) represents 1 Jkg of tissue. Older literature uses the rad, which is eguival
to 0.0 Gy. The exposure and dose rate of radiation decrease according to an inve
square law, such that the exposure decreases by 4 when the distance increases by

TYPES OF RADIATION THERAPY

There are two main types of radiation therapy: external beam radiation (teletherapy) :

internal radiation therapy (brachytherapy).

External Beam Radiation Therapy (T eletherapy)-

e Here, radiation delivered from a distant source, from outside the body, External be
therapy is used for most cancer patients.

o Different types of radiation for exiemal beam therapy include orthovoliage X-ray machi
Cobalt-60 machines, linear accelerators, proton beam machines, and neutron by
machines.

o It is used 10 treat many types of tumors including cancers of the head and neck a

¢ Depending vpon temor Jocation. different levels of radiation are used for external b
therapy.

« Low-energy radiation does not penetrate very deeply into the bedy and is used m:
1o treat surface tumors such.as skin cancer.

« High-energy radiation is used to ireat other decper cancers.

Stereotactic radiation therapy: In this type of therapy, radiation bearn focused
small area and deliver very high doses. Thus, the ideal amount of radiation neede
destroy tumor cells is delivered directly to the tumor growth, while the amour
exposure 10 the area surrounding the tumor is minimized. Stereotactic radiation the
is very effective in treating small tumors such as those in the head and brain.
External beam sherapy is painless. Most patients do not need to stay in the hospita) »
they are having external beam therapy. :

Internal Radiation Therapy (Brhchytherapy)

o In Brachytherapy, radiation sources are placed as close as possible to the tumor
Sometimes. they may be inserted directly into the tomor.

o The radioactive sources or isotopes are in the form of wires or rods.

o This technique is very effective in treating malignant tumours of the cervix, u
vagina, rectum, eye, and certain head and neck cancers. It is also occasionally us
weat tumour of the breast, brain, skin, anus, esophagus, fung, bladder, and prost:
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» Brachytherapy may be used in conjunction with ieletherapy. When both forms are
employed, the external beam radiation is intended to destroy cancerous cells in a large
area surrounding the tumor, while the brachytherapy delivers a boost, or higher dose of
radiation, to help destroy the main concentrated mass of tumor cells.

Types of Brachytherapy (based on different methods of placing radiation inside the body):
¢ Jntersiitial Brachytherapy

» Intracavitary Brachytherapy

o [ntraluminal Radiation Therapy

¢ Radioactively tagged molecules given intravenously.

Interstitial Brachytherapy: Here, radioactive needles or wires are implanted in the tumor
area. The radioactive sources may be put in and taken out on the same day; removed from the
body after several days; or may stay in the patient permanently.

‘ Intracavitary Brachytherapy: Radioactive sources are placed by using a metal or plastic
device {applicator), in body cavities such as the vagina, uterus, or larynx to irradiate the walls
of the cavity or nearby tissues. The orcologists monitor the dose and when the specified dose of
radiation has been delivered to the tumor, the applicator containing the radioactive isotope is
removed.

‘[ntraluminal radiation therapy delivers radiation 1o hollow organs. Oncologist inserts a
specially designed tube or applicator into the lumen, or opening, e.g. esophagus te treat cancer.

Radioactive particles can be attached to small molecules and given intravenously. For
example, I-13} is used intravenously to ireat bony metastases.

Isotopes and their uses

. A medica] isotope is a very small quantity of radioactive substance used in safe, cost-
effective imaging and treaiment of disease. Medical isotopes can be delivered directly to the site
of diseased cells. This is different from external beam radiation treatment where radiation is
directed from outside of the body. Medical isotopes are isolated in either accelerators or nuclear
reactors. -

Commonly used medical isotopes are :

Isotope Half-life Applications

Ra-226 1600 y Target isotope to make Ac-227, Th228, Th-229 (Parents of
alpha emitters used for RIT).

Co-60 527y Teler.herapy_ (destroy cancer cells), disinfect surgical equipment
and medicines, external radiation cancer therapy (E).

Cs-137 . 30.2y Blood irradiators, PET tmaging, tumor treatment.

Ir-192 73.8d Implants or “seeds” for treatment of cancers of the prostate,

) ) brain, breast, gynecological eancers. ' .
1125 595 Osteoporosis deiection, diagnestic imaging, tracer for drugs,

.

Radiotherzapy and Isotopes
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Diagnostic value of medical isotopes

« Medical isotope diagnostic procedures often facilitate an earlier and more complete
disease diagnosis and therefore more rapid and effective treatment.

« Radioisotopes in small quantity are administered into the body and imaging equipment
iracks their location and movement. As radioisotopes give off energy that can be detected
by the equipment, this enables the technologists to learn more about the diseased tissues
than 2 diagnostic procedure that just takes a picture from the outside.

+ When radioisotopes are delivered straight to the cancer cells, healthy tissues are spars
while cancer cells are eliminated.

+ Medical isotopes are proving very helpful in treating cardiovascular disease. Thev
effectively prevent re-clogging of arteries (restenosis) when used in conjunction with
batloon angioplasty.

« Rheumatoid arthritis is commenly treated in Europe with injections of medical isotopes.

Ditferent types of medical isotope treatments

Brachytherapy is a form of cancer treatment where tiny “seeds” containing medical isotopes
are accurately placed within and near a tumor. Brachytherapy is used for iocalized prostate
cancer, liver cancer, head and neck cancers. evnecological cancers and others.

Radioimmunotherapy is a type of treatment where technologists inject antibodies that
have isotopes (monoclonal antibodies) attached. The antibodies then flow through the blood
stream and attach themselves to the cancerous cells. The energy from the medical isotopes is thus
targeted straight to the cancer. This type of treatment is showing great promise for blood cancers
such as leukemia, lymphoma, and multiple myeloma. This technique-is still in clinical trials.

Medical isotopes can also be directed to cancerous cells by a carrier that has an anraction
10 2 cenain pan of the body. Chemical phosphonates can be paired with medical isotopes and sent
to the bone, since phosphonate is a natural building block of bone matrix. The medical isotope
Todine has been used for thyroid treatment for vears because the isotope itsedf is nawurally

" aitracted to the thyroid.

"
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DIATHERMY

Techniques and application of diathermy.

Radiant sources of heating (ultraviolet and infrared) as well as conducting heating
(Fomentations) are used mostly for superficial heating. In this method, it is practically impossible
to heat the deeper tissues without overheating the superficial structures like skin and fascia. Thus,
use of high frequency current for heating the deeper structure of body is an important physical
medicine modality. A high frequency current is defined as an alternative current consisting of a
million or more oscillations per second.

Classification of diathermy unit

. 1. Long wave Diathermy-It is the cldest type and now a day is not in use. In long wave
diathermy machine, oscillations of a frequency of about million per second are applied through
bare metal electrodes placed in direct contact with the skin or mucus membrane.

2. Shor.tv'vave Diathermy is most commonly used method. Here, oscitlations varies from
10 to 100 million per second and can be applied from a distance through a spacing of air or
rubber. _

3. Microwave Diathermy: Oscillations of 3000 millions per second, which are used by

fogusing single beam of electro magnetic energy from some distance to the region to be created.
This can be produced by magnetron oscillator.

Effects of Diathermy

As diathermy is applied; an increase in blood flow may occur locally as a result of changes
in the tissue temperature. i
Methods of applications

L. Hezting in the electrical field : Tissue when placed in between two electrcdes, part of
the electric charge will pass. The conduction current will be converted to heat. This high frequency
oscillation can therefore be conveyed to the body through a layer or air, insulating pad or an
insufated cable.

2. Healing in Fhe electromagnetic field : Here, a flexible heat insulated cable in the form
of the coil or loop is ptaced over the area of interest of the body. The high frequency current

Diathermy and Ultrasonic Therapy

traversing such a coil creates a magnetic field and in conducting substance placed inside this
induced cutrents known as eddy currents and these flow in a direction opposite to th:
changing current in the coil. Meeting in an electro magnetic field is especially effectn
vascular tissue. '

3. Microwave heating : This is eradiated electromagnetic field, the energy is deemed
an antenna or radiator and no contact is required for ils transmission.

Clinical effects

1. Effects on circulation

(@) Local Effects : The local application of diathermy results in an active arterial hyperem
in increased flow of tymph—an increase in the volume of the pan thus effected.

(b) General Effects : Rapid ditatation of peripheral blood vessels—visa in blood temper
an increase in the pulse rate and respiration and perspiration—an increase in the general |
metabolism.

2. Effects on nervous tissue : Diathermy exerts a marked sedative effect on the irrig
conditions of sensory nerves (spasms and cramps)

indications
» i promoles disintegration of inflammatory exudates and assists in their resort fro
decreasing the swelling, relief of pain and restoration of the function clinically.

s The pain and spasm relieving effect of diathermy makes its used indicated in irri
of sensory and motor nerves.

e In traumatic and inflammatory conditions of bursas, bomes and joints after the
stage.

o In painful and exuberant catlus formation and fibrous ankylosis, joint injuries.

» In post operative adhesions in extremities.

Spastic conditions of the stomach.
e In the treatment of neuritis and certain conditions of neuralgia or myalgia.
« In the treatment of chronic infections.

Contraindications
e In acute inflammatory process accompanied by fever and suppuration.
e In tendency to hemorrhage recent haemoptysis.

+ In malignant tumors.

Technique of short wave diathermy
« Each of the forms of short wave diathermy application involves the use of different
electrodes.
¢ Electric or condenser field mecting—flexible condenser pads, air spaced plate, sing
double cuffs.
o Electromagnetic fickd heating—Inductance cable wound around part or placed
body in from of loop paheaka col of treatment drum.

"w
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s Electric or condenser field heating—Electric field heating consists of supplying two
space metal electrode condenser pads and cuffs or air space electrodes on either surfaces
or the same body surfaces to heat the interposed parts.

(a) Condenser pads are held in place by elastic bandaging or perforated rubber band—the
advantages of the pad is this pliability, which allows bending or shaping them to
conform to the surfaces to be treated.

(b} Double Cuffs : Consists of a pair of long or narrow condenser pads that are applied
along lymph flow at suitable distence from each other. They should be so placed that
they include only or the part to be heated and the skin electrodes distance under both
cuffs should be equal.

{c

"

Air spaced condenser plates : Consists of circular metal plates or disks covered with
insulating material.

(d) Inductance Coil : For coil fill heating, 2 or 4 thickness of Turkish toweling should be
placed between the cable and skin. There should be 2 or 4 turns of the cable spaced
ane inch or more apari. In all inductance cable treatment the ends of the cable leading
lo the apparatus should be of equal length and should be supplied by at least the
distance of the outlets of the apparatus.

Technique of microwave diathermy

The munimum spacing with any director is 1-2 inches. In applying microwave diathermy,
one should see that the surfaces treated are dry and no toweling should be placed over the skin,
equip mental moisture can be wiped off from time to time. The director should not be used
without their protective coverings. The directory should never be placed with an open side against
the meta! surface of a table. Special care is advised in treating the region of the head specially
the eyes.

ULTRASOUND THERAPY
Therapeutic heating agents are of (wo (ypes.

1. Superficial tissue heating agents produce temperature changes in the skin and subcutaneous
tissue to a depth of approximatefy 10 mm. e.g. Hot packs and warm water baths.

2, Deeper tissue heating agents cause temperature elevations in tissues 1o depths of 3 cm
or more, without over heating the superficial tissues. e.g. ultrasound therapy, short wave and
microwave diathermy.

Ultrasound can be used for scanning of internal structures (diagnostic uitrasound) and for
treating ceriain diseases (therapeutic ultrasound). Therapeutic Ultrasound is used for tissue
destruction surgery for tumour irradiation. lithotripsy and physical therapy to promote deep tissue
healing and restores function. The various properties of ultrasounds are listed below.

1. Physical properties
* Therapeutic frequencies of 1 MHz penctrate as deep as 4-6 cm into the tissues.
+ Tissues with a high fluid content, such as blood and muscle, will absorb sound waves
better than less hydrated tissues.

- » Nerve tissue has a high coefficient of ultrasound absorption. Thus, use of ulirasound in
treating reripheral nervous systems is encouraging. :
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2. Thermal effects

* Skin and subcutaneous fat cannot absorb ultrasound well, absorption takes place on the
molecular level and protein molecules are the major absorbers. So the skin surfaces may
remain cool while underlying structures are heated. This unique characteristic of ultrasound
made an ideal therapeutic option for treating sports insures, that occur at the nerves,
ligaments, tendons, joint capsules, muscles and all tissues with a high protein component
and high coefficients of ultrasound absorption.

» Blood vessels in the path of the interacting waves could also suffer thermal damage.
When periosteum is overheated, pain results.

* Thermal damage can be avoided by using low intensities and by steadily moving the
sound head over an area close to the skin surface.

3. Chemical effects

* Ultrasound waves result alternating cycles of compression and rarefaction in the area
through which it passes.

» Rarefaction (areas of decreased density and pressure) forms air bubbles in the blood or
tissues fluids and expand because of the decrease in pressure. During expansion, gas
enters into the bubble.

¢ In compression phase (increased density and pressure), gas is flown out of the bubbles,

¢ Rarefaction and compression phase results in the gaseous exchange, which exerts
mechanical stress on the surrounding called cavitations.

+ Ultrasound therapy with the therapeutic range produces stable cavitations. Stable cavitations
has multifactorizl benefits:

(§) It increases cel! permeability

(i) It has electrolytic effect
{ii) Useful in the breaking up of calcificd deposits
(1) Increasing in the extensibility of fibrous capsule.

» Ultrasound of higher frequencies produces unstable cavitations, which causes collapse of
bubbles under the influence of changing pressures. Thus. high temperature and pressure
18 created which can damage the cell and produce free radicals.

» Acoustic streaming/micro streaming/micro massage: Another important mechanism of
ultrasound which is therapeutically valuable. Ultrasound when passes through, liquid
flow along the cell membranes pushed by the pressures of the sound wave. Thus, diffusion
of ions and metabolites across the membrane improves. Change in membrane permeability
tu sodiem jons could be involved in the altered electrical activity in nerves, resulting in
pain relief. Exchange of sodium and calcium probably helps in reduction of muscle
Spasm.

4. Indications

¢ Ultrasound is very useful to get rid of stiffness and a decrease in flexibility of skletal
muscle.

* It improves range of motion of the joint- ultrasound has more affinity towards collagen
tissues. Joint capsule is rich in collagen. Because ultrasound selectively heats this type
of tissue, it is the ideal modality for pre-streich heating.
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e Ultrasound also improves circulation to the scar tissue as it is rich in collagen

o Ultrasound therapy decreases pain and muscle spasm. It is reported that ultrasound
therapy can be used successfully on painful neuromas, in back pain and herniated
intervertebral disc syndrome.

» Ultrasound therapy stimulates the resorption of calcium deposits (e.g. splints, spondylosis).
« Ultrasound stimulates tissue repair by acoustic streaming and promoting the healing of

pressure sores by increasing the rate of protein synthesis by fibroblasts and increased
lysosomal activity.

Technigue : The area to be treated should be clippedfshaved and cleaned. Ulrasound gels
(coupling agents) are applied liberalky and sound head is placed over the skin, After setting
required frequency and time, sound head must keep on moving slowly over the target area.

COMPUTED TOMOGRAPHY {CT) SCAN

Computed Tomography (CT) sean or Computer Axial Tomography (CAT) scan utilizes
rotating X-rays around the part 10 be examined to make cross-sectional. Both two and three-
dimensional images are reconstructed from the acquired CT data around a single axis of rotation.
The first clinical CT scanner was built and instatled at Atkinson-Morley Hospital in England in
September 1971. General anesthesia or deep sedation in small animal patients is wtilized along
with various foam positioning devices for proper positioning. In CT, the source/detector makes
a complete 360-degree rotation about the subject obtaining a complete set of data from which
images may be reconstructed.

Advantages

o CT has become an important tool in medical imaging to supplement X-rays and medical
ultrasonography. CT completely eliminates the superimposition of images of structures
outside the area of interest.

o CT scanning is very useful as it can construct a detailed 3-D image of parts to be
examiine in contrast conventional radiography suffers from the collapsing of 3D structures
onto a 2D image. Scan can be viewed as images in the axial, coronal, or sagittal planes.
depending on the diagnostic task. This is referred to as multiplanar reformatted imaging.

o Soft tissues, blood vessels, the Tungs, the brain, abdomen, and bones are well visualized
by CT scanning. Although resolution is lower in CT, it has extremely good low contrast
resolution, enabling the detection of very small changes tissue type.

o Although it is still quite expensive, it is the gold standard in the diagnosis of a large
number of different disease entities.

A CT scan can also provide vajuable data on the patient’s vascular condition.

Development of CT scan
1¥ generation (1971: single beam. translate-rotate)
o Cranial side of the body was placed via a rubber membrane into a water-filled box.

e In this device, the water-filled box rotated (in 1° increments) along with the single-
narrow-beam, single-detector assembly, resulting in a fixed path lengih through patient
plus water for all rays and transmission measurements.
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2nd generation {1974; multiple beam, translate rotate)

e Basic design is same as first-generation design, with scan times of 5-6 min.

« Asin the first generation, used rotate-translate motion but second-generation CT used
multiple narrow beams and multiple detectors.

« Artifacts were severe because of Translation motion. Even small deviations (because of
vibrations or other misalignments) of scanner hardware position relative to reconstruction
matrix voxels would cause data to be back projected through the wrong voxels. |

3rd generation (late 1975)
o 3rd generation CT is characterized by linked tube—detector arrays undergoing only
rotational motion, is known as third-generation geometry.
e Scan in less than 5 seconds.
o Uses an array of detectors and accomplished by widening the X-ray beam into a fanbeam
encompassing the entire patient width and to intercept the beam.
o The detector array is rigidly linked to the X-ray tube, so that bath the tube and the
detectors rotate together around the part of interest.
e Numerous detectors are used (~250 for the initial models and 750 or more in later
! designs) 10 allow a sufficient number of measurements to be made across the scan circle.
?' o ring artifacts in third-generation CT images are minimized by high-quality detector design
and daily maintenance (cafibration).
4th generation (1976)

» A large stationary ring of detectors. with the X-ray tube alone rofating around the patient.

y
b
¥
)

However, the greatest impact has been on CT angiography. cardiac imaging, virual endoscopy,
and high resolution imaging. In recent advances. MSCT vapable of acquiring four channels of
hetical data simultaneously, thus greatest incrementad wain in scan
speed since the development of helical CT und hive profound
imptications for clinical CT scanning is achiesed. Fundamental =g
advantages of MSCT include shorter acquisition tines, retrospective
creation of thinner or thicker sections from the o fas dur, and
improved three-dimensional rendering with dyvmished Belicad
artifacts.

e Unlike third-generation detectors, each fourth-generation detector can measure rays at
any distance from the center of rotation and can be dynamically calibrated before i
passes into the patient’s shadow. so that ring arifacts are not 2 problem.

MULTISLICE CT (MSCT)

Multislice CT may be 4-slice. 16-slice.
32 or 64 slice CT scanner. Multislice CT 13
very fast and with increased speed (with more
volume coverage) excellent opportunities for
dedicated 2D and 3D visvalisation. and post-
processing is achieved. However. specific

MAGNETIC RESONANCE IMAGING

artefacts (multistice artefacts. cone-beam
artefacts) and increased contribution to patient
dose due 10 reduced geometric efficiency and
more prominent impact of the additional tube
rotations necessary before and after data £
acquisition over the planned scan range are ¢
few disadvantages of it. Survey exams in &
oncologic or trauma patients and the
characterization of focal lung and liver lesions
through the creation of thin sections
resrospectively is now reality with the advent of MSCT.

Magnetic Resonance Imaging (MR nucleor moonetic
resonance imaging (NMRD). or magnelic resonance omearaphy
(MRT) is a medical imaging technique 10 visualize inzersal <ructures
of the body by using the property of nuclear magnetic resonance to
image nuclei of atoms inside the body.

Basics : It is a device in which the patient i~ placed within the @

magnetic field of very large and powerful magnet which i tum
align some atomic nuclei in the body by magrenzation und radio
frequency( RF) magnetic fields are applied systematicully to alter
the alignment of this magnetization. Thus nuclei produce a rotating
mag;lclic field detectable by the scanner and which (infarmation) is
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recorded (o construct an image of the area of interest (scanned area of the body). In different
body parts, variable magnetic field gradients are created and Fourier analysis of the measured
signa) draws spatial information. By using this variable magnetic field gradients in different
directions, 2D images or 3D volumes are constructed.

Advantages

» MRI provides good contrast between the differeat soft tissues of the body, which makes
it especially useful in imaging the brain, muscles, the heart, and cancers compared with
other medical imaging technigques such as computed tomography (CT) or X-tays.

e Unlike CT scans or traditional X-rays, MRI systems do not use ionizing radiation

» MRI can image in any plane. In contrast CT scans are limited to one plane, the axial
plane.

Disadvantages

e Pets with pacemakers cannot have MRIs.

s The machine makes a tremendous amount of noise {continual, rapid hammering} during
a scan.

« Noise arises due to electrical current in the wires of the gradient magnets being opposed
by the main magnetic field.,

+ MRI scans require longer time of about 20 minutes to 90 minutes or more.

o Even very slight movement of the part being scanned cause motion unsharpness like
images which means the scanning will need to be repeated.

« Metallic orthopaedic implants like plates. Screws, vires, prosthetic joints in the area of
a scan can cause distortions of the images.

« MRI is expensive.

ECHOCARDIOGRAPHY

« Echocardiography or cardiac ultrasound has added a new dimensicn in the evaluation of
cardiac function and diseases.

e It is useful in hemodynamic assessment and diagnosis of many anatomic and functional

disorders.of the heart like congenital disorders of the heart valves, various shunts and
complex maiformation, acquired diseases and congestive heart failure including valvular
disease. cardiomyopathy. endocarditis, pericardial diseases, cardiac neoplasia and cor
pulmonale.

¢ Occult or unsuspected heart disease is occasionally detected during scanning even when
physical diagnosis or other laboratory tests are negative, or equivocal.

s The modern echocardiographic examination includes not only transthoracic two-
dimensional and M-mode imaging, but also various Doppler studies.

s The modality has largely supplanted cardiac catheterization, angiocardiography and other
invasive studies of cardiac disease and function.

TWO—DIMENSIONAL ELECTROCARDIOGRAM {REAL-TIME B-MODE)

« Commonly used to examine the heart, blood vessels, soft tissues and thoracic viscera.
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It offers substantial anatomic information while serving as the template used to guide M-
mode, saline contrast and Doppler studies.

The technique is simple, easy to learn and the cost of the instrument is within the reach.
However, it is unable to detect abnormal blood flow and other functional cardiac
abnormality.

It can estimate hemodynamic overload {dilatation of hypertrophy) indirectly from detection
of chamber entargement, hypertrophy, abnormal valve movements or altered ventricular
septal motion.

Ditatation of the great vessels can also be detected.

Besides, it can detect ventricular ejection fraction from volume eslimaies.

M-MODE ECHOCARDIOGRAM

This is a less intuitive imaging modality generated by a single line of B-mode ultrasound.
Its interpretation requires a preconceived knowledge of this graphical imaging technology.
It is valuable for quantifying heart size and left ventricular function, imaging moving
structures using a high sampling rate and, when combined with color-coded Doppler,
accurately timing flow events.

Most B-mode sector scanners either contain M-mode hardware and software or can be
adapted to perform this study.

An electrocardiography (ECG) module also is important whenever such graphic formats
are to be recorded or interpreted.

Like B-mode, it can detect hemodynamic overload indirectly and unable to detect abnormal
blood flow. Assessment of ventricular function can be done on the basis of left ventricular
shortening fraction; velocity of circumferential fiber shortening; systolic time intervals:
mitral vaive E-point 1o septal separation.

DOPPLER ECHOCARDIOGRAPHY

W

This modality is most advanced as well as expensive one.

Based on the theory of Christian Doppler (1842} that the frequency of a wave changes
between a moving wave source and the target.

Doppler effect, occur usuaily between a stationary wransducer transmitting and receiving
sound and the blood cells as moving reflectors.

It offered the clinician with quantitative information about pathologic changes and
homodynamic parameters and is complementary 10 data provided by M-mode and B-
mode real time studies.

Doppler works on Doppler principle to the processing of reflected ulrasound waves.
The principal value of these studies is the delineation of the direction and velocity of
blood flow in the heart and great vessels.

Position and cagle of the transducer has to be adjusted in order to keep the Doppler angle
below 6U°.

Different types of Doppler scans include pulse wave, confinuous wave, high-pulse repetition
frequency (HPRF) pulse wave, Duplex Doppler, power Doppler and color-coded Doppler.
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» Doppler instruments also are programmed 0 identify turbulent fiow. Because most
cardiovascular lesions cause abnormalities in blood flow direction or velocity, the Doppier
study can be used to demonstrate the cause of a heart murmur, assess systolic and
diastolic cardiac function and quantify the severity of the condition.

Pulsed wave Doppler
+ Sound is transmitted in short pulses and received by the same crystal during the time
interval between emissions of pulses.
s Detects hemodynamic overload indirectly from abnormal blood flow patterns and has the
limitation of inability to quantify high velocity signals.
Continuous wave Doppler
¢ Here one crystal transmits and the other receives sound continuously.
s Excellent for recording high velocity flow and estimating pressure gradients.

Duplex Doppler
o Phased array and linear array transducers allow the cursor and sample volume t© be
placed using B-mode image as a guide and also t0 record a B-mode image simultaneously
with Doppler spectrum.

Color Doppler

» Doppler mean shift frequencies in a specific area aie measured, colour coded and
superimposed over the 2-D gray scale image.

« Direction and velocities of flow in a large area can be displayed vsing various cofours
for the direction and velocity of flow, e.g. red, orange, yellow for flow towards the
transducer, blue and green for flow away from the transducer.

» Colour Doppler only measures mean velocity.

Fle
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Power Doppler
s Used mainly in abdominal or small part imaging where low blood velocity is encountered.

Scanning approaches )

s Clip the area of chest wall over.the heart and apply gel.

« Locate left and right cardiac windows just caudal to elbow.

» Pull forward the forelimb on the side 1o be imaged for betier exposure.

o Put a pillow, rolled up towel or sponge wedge beneath the patient for better transducer
placement. :

+ Direct the transducer downward toward the chest wall, which is on the upper side of the
patient. .

s Approach from the dependent side by directing the transducer upward from beneath the
table level may be done.

« Tmaging of a patient in sternal or in standing position may also be done in large animal.

o Standard views are obtained in both long-axis and shorl-axis direction.

CONTRAST ECHOCARDIOGRAPHY
o Iniection of an echocontrast (microbubbles based on aibumin microcapsulated particles
or galactose microparticles) into a peripheral vein, appearance of the bubbles or 2-D
image as small echogenic dots is the basis of the technique.

+ Most sensitive method for detecting even small right-to-left cardiac shunts.

+ Safe method.

NUCLEAR MEDICINE (SCINTIGRAPHY)

e A highly sensitive imaging procedure in which radioisotopes are used to detect functional
status of the body systems.

e The principle of Nuclear Medicine is based on the use of a pharmaceutical labeled with
an isotope that after entry into the blood stream gets jocalized n a particular tissue or
organ.

« The localization of the isotope can ihen be detected by using a detector or gamma camera
(scintillation camera) due 10 emission of gamma rays from the area of interest,

s Sodium iodide crystal is used which absorbs gamma rays emitied by the radioisotope
from the organ and comverts it into light flushes.

o A computer system is usually attached to the camera for gathering data and its.display
and quantification.

« Many pharmaceuticals are available for organ imaging (e.g. pyrophosphate or methylene
diphosphate for bone; macro aggregated albumen for lung perfusion.)

» Most commonly used radioisotope is Technetium-99 m. This isotepe has the advantage
of a short half-life of 6 hrs and thus animal can be dischareed next day after the scan.
Additionally radiation exposure to the animal and attending personnel is minimal.

® A scan appears as an image formed of dot. The interpretation is based on the appearance
of increased (hot spots) decreased (cold spot) radioactivity regions.
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« Scintigraphy has been used to detect functional status of kidney, liver, G.I. Tract, lung,
thyroid, bone, brain etc.

o Scanning of bone is most commonly used by this modality.

« The limitations are high cost, safety measures, etiological non-specificity and difficulty
in interpretation especially in skeletal system.

» Radiation safety measures are to be adopted to minimize the potential hazards of radiation.

GAMMA CAMERA

The gamma camera, also called a scintillation camera or Anger camera is a huge radiation
detector, like a Geiger counter and is used in nuclear imaging. It detects radioactive areas of the
body and outlines an image or picture of the pattern of radioactivity on X-ray film. The picture
looks Yike a shadow outline of the pet with a bright area where radioactive activity is detected.
When a radioactive substance is taken up by a certain type of tissue either by injection or
introduction into the body, it travels to the selected organ and then can be detected by the
camera.

A gamma camera consists of one ar more flat crystal planes (or detectors) optically attached
to an array of photomultiplier tubes {called “head ™), mounted on a gantry. The gantry is connected
to a computer system that both controls the operation of the camera as well as acquisition and
storage of acquired images. '

Use of camera

s Used frequently in horses to detect tendon, ligament and bone injuries. Injured tissue that
is inflamed and has a greater blood flow. Radivactive substances if given intravenously
are used by these tissues and will appear in greater ameunts in inflamed tissue enabling
pinpoint diagnosis of lameness vis-a-vis ils subsequent treatment.

+ Another use of this technology is in the detection of portocaval shunts ie. abnormal
vessels that are small and difficult to detect by ultrasound and other means.

Garama catmera imaging needs small amourt of radioactive substance. making this technology
no more dangerous than an X-ray. which also uses radiation, It is a very safe and simple way
to diagnose otherwise difficult to diagnose conditions.

XERORADIOGRAPHY

Xeroradiography (“xero” means dry in Greek) is another form of electronic radiography in
which image of the part to be radiographed is recorded on paper rather than on film. In this
technique, a plate of selenium. which rests on a thin layer of aluminium oxide. is charged
uniformty by passing it in from of a “scorotron’. As X-ray photon impinges on this amorphous
coat of selenium, charges diffuse out, in proportion to energy content of the X-ray. This occurs
as a result of photoconduction. The resulting imprint, in the form of charge distribution on the
plate, attracts torer particles, which is then transferred to reusable paper plates. In contrast to
conventional %-rays, photographic developers are not needed. No special skills are required for
xeroradiographic process. Dark room requirements are unnecessary, and the entire process are
very short, may be completed within 60 seconds. The process also allows muitiple copies
simultaneously. '

Advanced !maging Techniques 231
Advantages .
e FElimination of accidental film exposure- Because large light intensity is required for
photoconduction.

 High resolution.

« Higher latitude of exposure factors with chances of incorrect exposure are high.ly.]ess
because litlle image quality change in xeroradiography require large kilo-voltage variations.
no need to make multiple exposures as tissues of different densities and thicknesses can
be recorded in one exposure.

= Better ease and speed of production.

s Economic benefit—Xeroradiograph is the most cosl effective compared to either automat’
processing or manual processing.

« Wide applications—apart from routine applications it can be used for specialized
applications like management of neoplasm of laryngopharyngeal area, mammary and
joint region, as well as an aid in cephalometric analysis.

Disadvantages

« Technical difficulties.

s Fragile selenium coal-The selenum photocenductor layer is a highly electrically stable
but the layer is quite easily scraiched.

o Transient Image Retention xeroradiographic process involves residual charge patterns
and therefore, the imaging process should be compieted as soon as possible.

o Technical limitations-low density of the selenium plate which requires increased doses
of the X-rays administered make the technique not to be considered as a total substitute
for halide radiograph.
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Hare lip (Chiloschisis)

Hare lip is a congenital disorder, rarely observed in domestic and pet amimals. This
condition is associated with running of cleft in upper lip into the nostril. This may be unilateral
or bilateral and may exist alone or be accompanied by cleft plate or split jaw. There is
difficuity in feeding and if the nostril and hard palate are affected, the milk may run through the
nostrils.

Treatment of this condition is not promising and only may attempt to satisfy the sentiments
of owners. Surgical operation involves incising a thin slice of tissue from lip edges and subsequent
suturing of both skin edges with non-absorbable suture materials.

Ulceration of the lip
Ulceration of the lip is occasionally encountered in cat where a considerable portion of the
lip 1s damaged exposing the teeth and gums. It starts at the free border, in the centre or to vne

side of the middle line. This condition causes pain and toxaemia followed by emaciation and
death.

Treatment of this condition is directed to isolate the animal and application of tincture
iodine or the stick of lunar caustic at the ulcerated site. '

Retraction of the lip

Retraction of the lip generally develops due 1o cicatrical contraction caused by injury and
subsequent development of much fibrous tissue between the lip and gum that prevents its meeting
the other one.

Treatment of this condition includes:
+ Surgical incision between the gum and lip for greater mobility of lip and allow it 1o move
down or up.

e Some new tissues may be removed by making two parallel incision transversely between
the lip and jaw and finally excising the intervening portion.

2
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Tumours

Papilloma or warts are the commonly encountered neoplasm on the lip of horse and dog.
Multiple papiltomas are formed in the buccal mucous membranes and gums in dog, which is
contagious in nature. Besides, malignant tumour like epithelioma frequently develops on the lip

- of the dogs. I starts as a small swelling, which soon ulcerates and extends rapidly into the

surrounding area involving bone also. The neighbouring lymphatic glands are also affected. There
is salivation and usually an offensive foul smell comes from the mouth due 10 decomposition of
food adhered to the affected area and discharges from the tumourous mass.

Treatment of this condition includes:

o Surgical excision of large warts and subsequent application of astringent mouth wash.

s Small epithelioma confined to the lip only may be excised by a V-shaped incision.

s Well-developed epithelioma should not be excised as there is a chance of recurrence.
Radiotherapy may be tried for such situation with promising results in localized tamours.

Traumatic lesions

Trauma in cheek eccurs most commonly in cattle, dog, and horse but is also found in other
animals. The cheek, jowl and lip may be wounded by the sharp molars or incisor teeth, fragments
of fractured bone of jaw, bits, foreign bodies accidentally ingested with the food such as nails,
fish-hooks, needles etc. The wounds may be complicated when important vessel or nerve is
imjured.

Signs

» The animals feel difficulty in taking feed.

+ Trickles of saliva from the mouth.

» The dogs rub his paws against the jaw to dislodge the foreign object.

Treatment

» Mostly, ordinary wounds heal rapidly and spontanecusly, only to clean the mouth after

feeding Is necessary. )

+ A foreign body must be removed and discontinue the offending bit.

¢ Food requiring little mastication should be provided.

¢ Haemorrhage, if any from artery mast be ligated.

=l

Strangulation

Strangulation of the free portion of the tongue has been made 1o control vicious horse
by tying a string round it or by fixing it in cord round the lower jaw. The free portion of tongue
in fromt of ligature becomes swollen and cyanotic from venous engorgement. If ihe ligature is
not removed within 24 hours, the portion will undergo necrosis due to arrest of blood supply to
the area. ‘

Treatment of this condition includes:

¢ Toremove ligature and scarify the swelling on the dorsal part to prevent pressure necrosis.

« To control venous bleeding due to incision, application of a thick layer of flour on the
dorsal linguae 1s necessary and subsequently keeping the jaws strapped together by a
tight nose-band for a few hours.

Smooth tongue

Smooth tongue is a congenital anomaly and occasional cases are reported in Holstein-
Friesian and Brown Swiss cattle. This condition is associated with either presence of small or
absence of home papillae on the dorsat surface of tongue, leading to smooth appearance. The
calves feel difficulty in prehension particularly when they are put to grazing field. As a result,
the animal gradually looses body condition and growth is retarded.

Treaiment of this condition is not promising and hence not indicated.

Tumours of tongue

Tumours of tongue are rarely observed in ruminants and pet animals. In rare instances,
fibroma, angioma and lipoma may affect the tongue. Epithelioma usvally also affects the tongue
and in dog, contagious papilloma of the mouth appear in the tongue.

Clinical signs include difficulty in mastication, salivation, dysphagia, and quidding (partially
chewed food materials mixed with saliva, drop out from mouth), On inspection of the mouth,
blood stained discharge from the ulcerated tumour is a usoal feature.

Treatment of malignant tumours should not be interfered as there is a chance of recurrence.
If the wmour involves the anterior portion of the tongue, amputation of free porion of tongue
is ijndicatcd. ‘
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Ranula

Ranula is a mucocele occurring on the floor of the
mouth alongside the tongue close to frenum linguae. This
13 frequently seen in dogs, less frequently in other animals
in association with a cervical mucocele, It originates from
the ducts of the sublingual safivary gland. The presence of
cyst inierferes with mastication and swallowing. The cyst
is non-inflammatory and there is salivation.

Treatment of this condition is directed to incise the
cyst and place a drain in the area of mucocele to allow
fluid to escape from the area until it has a chance to heal.
Tincture iodine may be touched in the cyst wall 1o destroy
its lining and to prevent further accumulation of cystic . A5
fluid. Ranula in a buffalo

Courtsey ty Dr. A. Pati
Snake bite

Snake bites are commonly encountered in animals. All snakes are not poisonous, only a
very few of them are poiscnous like cobra, krait and viper. Snake venoms are of two types :
neurotoxins acts on the nervous system e.g. venom of cobra and krait and cytolysin and
haemorrhagin acts on the cardiovascular system. In il cases the severity of the bite depends on
the location and amount of toxin injected, the size of the animal bitten, and the specific toxicity
of the venom. Depth of venom penetration is dependent on the length of the snake’s fangs and
the presence of “spreading factors”. Mortality in horses bitten by rattlesnakes has been reported
at 10-30% and often occars 5-7 days past envenomation due to secondary complications, e.g..
myopathy and hepatopathy.

Clinical signs

* When venom (pit viper) is injected into the tissues, pain, erythema, and edema develop
as a result of the activation of bradykinins, histamine, and other inflammatery mediators.
Swelling may become extensive and may be accompanied by paetechia, ecchymosis, and
haematomas.

¢ If signs of erythema and edema do not occur within 20 minutes. envenomation has
probably nat occurred: however, it is possible in a minority of cases o have systemic
stgns without local involvement.

* Sysiemic signs (in dogs) are noted as the clinical course continues: these include
hypotension with tachycardia, pulmonary edema, salivation. diarrhoea. renal failure. and
shock. Cardiac arrhythmias include premature ventricular contractions and ventricular
tachycardia has been commonly reported. After a few hours hemolytic anemia often
develops. In advanced cases, lethargy and paralysis develop. Death is due 1o respiratory
and circulatory collapse.

* If strikes occur in the head and neck region, locat swelling with secondary respiratory
distress may be noted.

* Clinical signs in horses include initial excitement, anxiety, and pain. May a.t colicky.
Lameness in all animals may be an early clinical sign.

Neurotoxic signs include lethargy, tremors and incoordination.

Affections of Tongue and Their Treatment 2

Treatment. Snake bite is an urgent emergency. In some cases, it is lethal; in many it ¢
cause prolonged and disfiguring injury. The objectives of therapy are to neutralize the veno
prevent shock, and prevent secondary infections; and sometimes to prevent the further spread
toxins, and remove the venom. The use of alcohol 1o clean the wound is contraindicated becat
of its vasodilatory effect, which would promote uptake and spread of venom.

» The rational treatment is to administer antivenin slowly, mixed in fluid, as a dr
Antihistamines (such as diphenhydramine) may be used to offset allergic reactions.

* Antibiotics: The prophylactic use of antibiotics is indicated. Broad spectrum antibioti
are commonly chosen,

* Respiratory assistance (ventilator) may be needed for 48-72 hours for animals wi
cora} snake poisoning.

¢ Fluid therapy: Generally indicated in small animals. Hypotension is a common presenti
sigm.

+ Corticosteroids: Use is controversial. Useful in treating shock but increases in mortal;
have been reported with their use. It is generally used for prevention of shock a
hypotension but may not affect local swelling.

* Transfusions: Commonly indicated in dogs, if necessary, to treat anemia and haemorrhag

* Supportive: The maintenance of a patent airway is critical. Large diameter tubing
opened syringe cases are commonly placed in the nostrils of horses bitten on the fa
to keep the airways open. Emergency tracheotomy may be required. Tranguilization
horses may be required.

« Tetanus antitoxin should always be given to the horse.

Trauma

TFrauma to the tongue usually occurs in cattle, buffaloes and dogs caused by thorns, barbx
wire, sharp teeth and accidenta! Ingestien of certain foreign bodies. The affected animals feel pa
and reluclant o eat. There is excessive salivation which is often mixed with blood.

Treatment of this condition includes through washing of the mouth with light potassiu
permanganate solution and consequent application of local antimicrobial solutions. Sofi ligu
diet at least for a week is recommended.

Gangrene

Gangrene of the tongue is sometimes seen in animals especially in dogs accompanyir
with gangrenous stomatitis. Clinical signs include offensive odour from mouth, greenis
and shriveled appearance of tongue. In general. it is reswicted to the anterior portion of 1l
longue.

Treatment includes frequent irrigation of the mouth with hydrogen peroxide or potassiu
permanganate solution until the dead pan is separated.

Sublingﬁal abscess

Sublingual abscess is occasionally seen beneath the tongue. There is a swelling on the floc
of the mouth in the intermaxillary space. Clinical signs include salivation and difficulty in eatin,

Treatment consists of opening the abscess in the intermaxillary space and draining the pu
material by washing the mouth with light anti-septic solutions,

2
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Glossoplegia

Glossoplegia or paralysis of the tongue may occur due to involvement of hypoglossal

nerve, but is a rare incidence. The condition may develop during the course of an infectious
disease, such as distemper, chronic pleuropneumonia or in association with acute pharyngitis.
Besides, it may occur due to trauma resulting from & wound or excessive traction of tongue. The
prognosis in deplegia cases is grave.

Signs

o The tongue becomes flaccid and hangs out of the mouth.

o In unilateral paralysis, the tongue is deviated towards the non-affected side.

Treatment
» In true glossoplegia, treatment should be made as for paralysis in general. The response
of treatment in this case will take longer time.

If it is due to acute pharyngitis, systemic administration of antibiotics and corticosteroid
produces promising recovery within a few days.

Actinabacillosis

Actinobacillosis is the most cormmon clinical condition
in cattle and buffaloes and occasionai in sheep, goat and other
domestic animals. This condition is characterized by one or
more swellings in the submandibular region along with
inflammation of the affected tissue. There may be involvement
of tongue in cattle, rarely in other ruminants.

Signs

« In advanced cases, there is difficulty in mastication 2
and swallowing. L

¢ In more advanced cases, there is swelling of entire ¢
throat region along with inflammation of pharyngeal
lymph node leading to dysphagia and dyspnoea.

+ Discharge of yellowish pus material from the ruptured %
swelling.

Treatment

» Maturation of hard abscess with counter-irritant and hot fomentations is indicated followed
by draining of matured abscess.

¢ Systemic administration of potassium iodide is still considered effective therapeutic
protocol of this condition. In bovine @ 6-10 grams orally for 7-10 days or 10% sodium
iodine (1 gm/12 kg) as single intravenous injection is routinely used.

¢ Surgical excision of large tumorous growth is indicated.

e A course of antibiotic like Streptopenicillin for 7-10 days should be administered.

¢ Todized glycerin or boroglycerin may be smeared in involvement of gum, lips and tongue.

Milk suckling (sui'gical treatment)

Milk suckling is the interference with the ability to suckle milk and may enter the nasal
cavity due to invelvement of lip and premaxilla (primary cleft palate).

=
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Surgical treatment

Position of animal : The animal should be placed in ventral recumbency and the head
elevated on a cushion under the mandible which provides good surgical access to the lips. Oral
speculum may be vsed in involvement of premaxilla.

Operation technique : The hair on the muzzle is clipped and the skin is prepared for
surgery. The edges of the cleft defect are incised to a depth of 2 to 3 mm along the entire margin
of the defect to create an inner mucosal layer and outer cutaneous layer. The mucosal edges are
apposed starting from the most dorsal point with interrupted absorbable sutures. Attemnpt should
be made to appose the tissue without tension. Skin should be closed starting from the lip margin
to avoid step deformity using non-absorbable suture material in interrupted fashion. In case of
involvement of premaxilla, closure is troublesome. Mucosal flaps based on nasal or oral mucosa
are elevated from each side of the defect and are sutured together with fine absorbable suture
material, Generally two layer closures are preferred but due to insufficient tissue, one layer
closure is performed. In one layer closure, the nasal epithelial side should be reconstructed and
the oral mucosal side is allowed to heal by second intension. Finally lip closure should be
performed as per the method described earlier.
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Cleft palate

- Cleft palate, a congenital disorder occurs
in all species and perhaps most commonly
‘observcd in brachycephalic breeds of canine, It
is a rare condition to find in a weanling or {
_y?arling, as usually the accompanying probfems
91 chronic nasal discharge and pneumonia lead
nﬁ-diugnosis as 4 neonate or young foal. The
amimal with cleft palate condition should not be
used for future breeding purposes.

Etiolegy -

* Nutritional, hormonal and mechanical *
faclors are respensible as mcrinating
cause but these factors are not the cause.
Ilkely.affect the severity of the cleft in predisposed animals

* Genetic and stress factors are also responsible for this condition
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Cleft palate in a dog

Signs
+ Food materia i expirat ;
o ] pass'.?s to t.he nostrils on expiration and to the pharynx on inspiration
n early stages of life, rhiritis or pneumonia occurs - -
*» Milk i i .
or food in the nasal cavity frequently causes sneezing or sageling,
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« In some cases, the animal is unable to create a negative pressure in the mouth and may
lead to death by starvation. ]
Treatment : Surgical reconstruction of cleft palate condition is indicated by pedicle flaps
of palatine mucosa. ‘

Palatine tumours

Palatine tumours like malignant melanoma, squamous cell carcinoma and fibrosarcoma
are commonly encountered neoplasms in dog and cat although melanoma and fibrosarcoma are
rare in cat. Matignant melanomas arise from the gingival and palatine epithelium (hard palate)
and infiltrate the underlying bone. The mour is usually ulcerated and may bulge into the oral
cavity. Incidence of fibrosarcoma of palate is g
higher in larger breed dogs and in male as
compared to female. Squamous celi carcinoma is -
locally invasive and cause Iysis of bone.

Clinical signs

» Slow progressive facial swelling.
+ Abnormal salivation.

» Oral haemorthage.

o Difficulty in eating.

Treatment. Early detection, diagnosis and
treatment are essential in the management of oral
tumors. Surgery is the most effective mode of
therapy for treating most oral neoplasms. Sharp
dissection rather than electrocautery should be utilized when incising palatal mucosa 1o minimize
postoperative dehiscence. Fibrosarcoma is a better candidate to radical surgical excision because
of its lower metastatic rates. Local recurrence is very common if excision is not performed in a
radical manner. Crvosurgery is a good therapeutic option because the ice ball can reach areas
of alveolar bone and destroy malignant cells that could not be found using other methods and

could be the cause of local recurrence.

Palatine tumour in a dog

Protrusion and strangulation of soft palate in camel

Protrusion of well developed soft palate from the oral cavity occurs in male camel while
creating oral sounds. Sometimes, there may be injury of ihis distended and protruded soft palate
due to sharp molars or canine teeth of the same animal and external violence due to fighting
between two animals. As a consequence of injury, the walls of soft palate may perforate, cause
rupture of blood vessels and ultimately leading to submucosal hacmatoma. Soft palate becomes
infected due to entry of microbes. If the soft palate still protruded outside, blood supply is
seriously compromised leading to necrosis and gangrene.

Treatment of this condition consists of surgical excision of the affected part of the soft
palate. Under sedation with xylazine hydrochloride and restraining in sternal recumbency, the
mouth of the animal is opened. The soft palate is taken out by pulling the tongue and dissected
laterally from both sides beginning from the rostral dorsal attachment. Postoperatively, the oral
cavity is flushed with warm normal saline solution followed by light antiseptic solution like
potassium permanganate. A course of antibiotic for 5 to 7 days is indicated. The animal should
be offered succulent type of feed at least for 2 weeks.
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Atheroma

Atheroma i, epidermal inchusion cyst is an uncommon abnormality that is most frequently
observed in the nasal passage of yearling. This is a small fluctuant mass that occurs unilaterally
(rarely bilaterally) at the caudal aspect of false nostril. It is observed externally as a small
swelling in this area. In general, this does not obstruct the airway but sometimes causes partial
encroachment of the nasal passage resulting to nasal Tespiratory noise.

Treatment of this condition is directed to incise the cystic swelling, evacuate its contents
and swabbing its Yning with Tincture of jodine or any irrifating solutions. Care should be taken
that the irritant does not come in contact with the mucous membrane of the nose. Complete
removal of the cyst by surgical operation provides permanent cure of this condition.

Nasal polyps

Nasal polyps, the commonly encountered neoplasms of this region are found in horse,
cattle and dog. Pelyp is fibrous and benign in nature, mainly composed of inflammatory cells.
Pelyps arise due to a chronic inflammatory process associated with chronic irritation due to
certain infectious diseases. Besides, focal accumulation of cedema fluid in nose mucosa with
hyperplasia of the associated submucosal connective tissue is another causative factor. The growths
are.commonly attached to the lateral wall and rarely to the nasal septum. Apart from nasal polyps,
various tumours like papilloma, lipoma, myxoma, sarcoma etc. may affect the nasal chambers in
the domesticated animals.

Signs

¢ Mucoid or mucopurulent nasal discharge may come from nose.

» Bleeding from nose (Epistaxis).

* There may be frequent sneezing, restlessness and may rub its nostrils against the ground.

* Occasionally more or less complete obstruction of bilateral nasal passage resulting to

respiratory difficulty and exhibits mouth breathing.

» Deformity of face due to bulging of the nasal bones and atrophy of the turbinates,

Trestment

* Polyps can be excised by sharp dissection or by electrocautery. Haemorrhage is controlled

by plugging the nasal cavity with adrenalin soaked gauze. The ganze may be changed
after 24 hours.

Fy
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+ But removed after 48 hours. Complete surgical removal is very unlikely, should be so
chances of recurrence are common. Prognosis of such cases is guarded.

= When the polyps extend up to the caudal aspect of the nasal septum, trephining of the
nasal bones is indicated.

+ Complete surgical removal of malignani tumour is impossible. so chemotherapy or
radiation therapy must be considered.

* In case of bilateral and multiple benign tumours, surgical removal is impracticable.
Tracheotomy should be performed in such cases to increase the nsefulness of the animal.

Resection of the nasal septum

‘Fhe nasal cavity is separated into 1wo halves by the nasal septum which is mostl:
cartilaginous, but has bony and membrancus portion. Diseases of the nasal septum are rare an¢
are caused by abnormalities, traumatic injury or “cystic” degeneration and squamous cell carcinoma
Deformity of the nasal septum usually as part of the “wry nose” syndrome, can cause an airflow
obstruction,

The animal is placed in dorsal recombency. An incision is made in the skin and continue:
through the nasal cartilages, bone and urbinates. The entire diseased portion of the septur cal.
be removed maost effectively and quickly by using obstetrical wire to make the dorsal. veniral ant
caudal cuts. Copious haemorrhage is to be controlled by packing the nasal passage with
sterile gauge soaked in saline or in 1:100,000 epinephrine solution. Finalty, closure of the wound
shoula be done in routine standard manner. A tracheotomy is generally indicated for proper
respiration.

After-care includes parenteral antibictics and non-steroidal anti-inflammatory drugs. The
gauge packing and tracheotomy tube should be removed 48-72 hour after surgery. Healing of the
wound generally occurs by second intention within 3 week.

Necrosis of the turbinates

Necrosis of the turbinated bones 15 occasionaliy encountered in horse and rarely in othe:
animals. There is accumulation of pus in the folds of the bones as a resutt of strangles. It may
also develop as result of wound caused by injury and consequent locahzation of infection or may
be a complication of disease of the root of a matar woth in its suroundings.

Signs

* There is foetid purulent discharge from nose.

¢ Interference in respiration manifested by a roaring noise.

* Swelling in nasal chambers and submaxillary lymphatic glands,

s Finally. there is ulceration and discolouration of the turbinate bone.

Treatment of this condition is directed to remove the necrotic bone by surgical operation.
The turbinate is to be severed above and below the affected part with a strong sharp scissors and

remove il Antiseptic powder may be applied once daily into the affected region for healing of
the wound area.

Parasites in the nasal chambers
Parasites mainly Linguamla taenicides is of frequent occurrence in dog but is rarely
observed in horse, sheep and goat. The parasite may lodge in any part of the cavity but most
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commonly in the convolutions of the ethmoid and in the cul-de-sac of the middle meatus. Larvae
of the parasites usually remained in sheep and rabbit. The dog may become infested by ingestion
of the viscera of sheep and rabbit. The parasite may remain for months in the nose, eventually
die or expelled out.
Signs
o Presence of numerous parasites in nasal chambers may cause agitation of animals.
e There is sneezing and scratching of nose with paws.
¢ Mucoid blood tinged discharge may come out of the nose.
Treatment :
» Attempts may be made to remove the parasites from the nasal cavity either by forceful
sneezing or by triphening.
» Mild imitating solutions like ammonia or benzene may be introduced through the nostrils
to dislodge or destroy the parasites.

Anatomical considerations

The guttural pouches are paired extensions of the Eustachian tubes that are in co
a thin membrane (rostral portion), and through the longus capitis and rectus capitis -
muscles (caudal portion). They are covered by a respiratory mucosal tissue, comprising of
epithelium, mucus glands, sero-mucosal glands and tymphoid structures. Each guttural |
divided ventrally and caudally by the stylohyoid bone into a lateral and a larger medial comp

Major nervous structures in close contact with the surfaces of the guttural pouche:
caudal wall of the medial compartment, the cranial cervical ganglion. the cervical sym
trunk, the vagus (X), the accessory (XI), the glossopharyngeal (IX} and its pharyngeal brz
hypoglossal nerves.

Empyema

Empyema is a uni-or bilateral accumulation of purulent exudates within the guttura
This condition may eccurs at any age in horses but usually occurs in young animals.

Etiology

« Consequence of a respiratory tract bacterial
infection (Streptococcus sp, Pasierutla spp)
or the result from the rupture of abscessed
retropharyngeal lymph nodes.

« Infection caused by Pasteruila nudtocida is
also described.

+ It may accompany in cases of guttural pouch
tyrpany, developed after fracture of the base
of the cranium or after penetraton of a
foreign body.

ar. o
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Guttural pouch empyema in h

Clinical signs . ‘ _
» Nasal discharge with discrete packets of blood tinged yellow or whitish muco
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* Pus may be of fluid to thick in consistency, with occasional formation of concretions. Clinical signs
¢ Secondary pharyngitis, coughing and respiratory distress are observ « Diffuse, cool 1o touch and non-painful tympanic swelling of the parotid region.
piratory ed. p ymp: g p g
* Dorsal displacement of the soft palate, exercise intolerance and dysphagia may be * Resonance on percussion at the level of the pouch.
encountered. ' ' + Respiratory noise, dyspnoea, dysphagia, milk in nostril or aspiration pneumonia is
Treatment observed.

. . . « Escapine of air or gas due to pressure on the pouch produces whistling sound.
¢ Tracheotomy may be necessary with major respiratory distress. pins i P P P s

Treatment
« Conservative therapy : This approach provides a temporary relief by introducing
percutaneously with a 14G catheter or performing catheterizatien through the pharyngeal

* In acute and mild cases of empyema may resolve in a couple of weeks with systemic
administration of antibiatics.

e In other cases, local therapy to provide drainage and lavage is advocated. In clinical

situations, two liters of satine selution mixed with povidone iodine and antibiotic may
be used. Higher concentration of iedine solutions and topical application of imitating
solutions should not be used. The lavage should be done intermitiently through indwelting

orifice of the guttural pouch to allow ai to escape,

o Surgical therapy : Surgical therapy that allows air 10 move freely in and out provides
permanent and definitive refief of this condition. This can be achieved by making
communication between pouches by fenestration of the medial septum in unilatera’

catheters placed into : i i w - - . L . .
! the pouch for a pericd of one week or mare. condition but resection of the medial iamina or pharyngeal fistulation should be combined

¢ To help drainuge, the animal should be sedated during lavage and feed at the ground in bilateral involvernent. The fenestration of the medial septum can be performed via a
st e . . . . . .
tevel. skin- approach or a transendoscopical cauterization approach. Modified Whitehouse

: ¢ In chrenic cases, when the exudate is inspissated or concretions have formed. surgical approuch can be followed for permancrit external 115(1!!;1 formation. The prognosis of
. excision through the Viborg's triangle or a Whitehouse approach is indicated. i surgery is usually good except in presence of pneumonta.
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X Chondritis Sinusitis

X Chondritis is a progressive inflammatory disease of the laminar portion of arytenoid cartilage Sinusitis refers o the mﬂamm:mon of paranasal sinus mainly. [tis r'elalwe!y Uncommon in
i N Lo end usually unitaseral but bilateral disease has been reparted, tn bovines, mostly the frontal

that results in exercise intolerance and inspiratory noise produced during exercise. The condition o . . . L S
is most often unilateral in nature. sinbs and raiely the maxitlary sinus are affected. Frontal sinusitis may be a common complication
1 caitle 1o dehoming because the sings communicates with the horn core. In sheep. both frontal

Signs \ ‘ . o
and nwaxillany sinuses are infected.

* Signs of thiz condition are similar 1o farviseal hemiplegia, Thet

. : e s redeced runge of
ahdiizsion o the nvelved arvtenoid carilace.

*tinlegy

o Dyspiaea i resting horse is seen. Sl dderiad s e nfecti s,

vt Aopal diseases. Actnamyees or Actinohaciilns organisins, facia) ravina.

¢ Marked divorti nof ihe rima elottis and Tumonzeal stentais 5o B iorad anetveasos e .
C T T - ChL Teadbe Dhaes d

P e, sob neophinss
oecur, e sad neophiea.

T _— - o Amectebic hucorin and puraaies feszae oo sheen: oL e other factors.
reatment of Gis condition depends on the esient of the discase. . .
Clinical signs

o Inomild cases cwoic iervention mav e eed that de v roesh
capacity. ' Voo emn oo e - -uph node enfargement
o I Severe Cosos o TeRGL TeBRIRGE Ll s i N ; |
. [ TR I LN ST 3 i s, abnorisn
recommende - ° " NGRS o chihatmos, abnord
Tympanitis 3 or \
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Sl The 0T e 4 skl aoedin e sl . P : At
ches Tho segyoof e vondinon is no clearty kaown but the most likely cause is

¢ Acute cases of primary sinusitis may spontancously resoive or may respond 1o parenteral

malfunctioning of stracturally abnormal pharyngeal orifice acting as a one way valve. with the : _
antimicrobial drug administration based on the sensitivily test isolated {rom siisis.

flap trapping air inside the guttural pouches.
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o In chronic sinusitis, lavage of the paranasal sinuses with 5-10 lit. of water, saline or dilute
disinfectants such as 0.05% povidine-iodine solution, once to twice daily for 5-10 days
may be performed via a catheter sutured into an osteotomy in the frontal sinus (for
lavage of the frontal and caudal maxillary sinuses).

« If sinusitis is accompanied by celiulites, application of hot pack is indicated.

» Cases with gross thickening of the sinus mucosa or with accumulation of inspissated pus
int the sinus cavity may require surgical debridement, removal of inspissated exudate or
sinonasal fistulation and drainage.

+ Sinusitis secondary to maxiltary dental apical infections necessitates removal of the
affected cheek 1o00th before resolution of the sinusitis will oecur.

Pus in the sinus

Etiology

e It is usually secondary to an acute pharyngitis, presence of neoplasm on its walls,
infectious parotiditis or a subparotid or retropharyngeal abscess.

¢ Suppurative inflammation may develop due to entry of food material in guttural pouch
through the eustachian tube.

+ Paucity of complete dependent drainage of the inflammatory products.

Signs

» Intermittent discharge may appear duriag feeding or lowering of head to eat from the
ground or during exercise.

¢ Swelling of the submaxillary lymphatic glands and parotid region.

+ Holding the head 1owards the sound site.

s Interference in swallewing and respiration.

o During exercise. a rattling noise in the pouch may be produced.

Treatment

« Fluid contents from the cavity should be removed and thoroughly irrigated witls an
antiseptic lotion through a Gunther’s catheter. Irrigation requires frequent repetition owing
to re-accumulation of the fluid.

s Anfiseptic inhalations may be done but little beneficial effects are observed if pus has
already accumulated in the guttural pouch.

s Opening the gutiural pouch by surgical operation should be done to evacuate the
accumulated pus material or inflammatory exudate and ultimately relieving the trouble
caused by its distension.

Anatomical considerations

Horn is one of the hard. usually permanent structures
projecting from the head of certain mammals, such as cattle,
sheep, goats, antelopes, etc. consisting of horn process, a
bony core covered with a sheath of keratinous material. The
hard smooth keratinows material forms the outer covering of
the horns of cattle or related animals. The corium at the base
of the horn is thick at its joining with skin proper. The horn
papillae are shorter and more sparse towards the apex of the
homn. The hern tubules extend from the base of the hom
towards the apex of the horn. Growth of horn depends on the
nutritional supply to the animal resulting presence of a series
of rings on the horn.

Avulsion of horn

Avulsion of horn refers to the separation of horny
covering from the bony core. There may be profuse bleeding
which arrested spontaneously.

Normal horn in cattle

Etiology
s Direct violence such as by fighting or by blow or striking the head aguinst a hard ubjes

» In working bullocks, repeaied injury by the yoke sets a chronic inflammation of 1l
keratigenous membrane and subsequently detachment occurs by striking it against
fixed object.

Treatment
« Before treatment, cornual nerve block should be done 1o alleviate pain.
» The exposed homn bony core should be cleaned and disinfected with an antiseptic dres<m

o Fly repellent ointment should be applied to prevent maggot infestation.
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Avulsion of horn in cattle
Courtesy Dr. A. Patil

Horn cancer

Horn cancer. a squainous cell carcinoma of
the harn is the most commen condition affecting
moxily bullocks, less in cows and rarely in buils. It
has been reported that this condition is more prevaicnt B
in working Suliech e very fowin buffaloes. The
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« Genetic predisposition is another factor.
s According to some researchers, viral infection may also be responsible.

Clinical signs

s Constant shaking of head, rubbing of the horm on some hard object and striking with
limbs.

o Pain is manifested by keeping a little low or inclined towards the affected side.

o A foul-smeiling discharge is seen from the nostrils or base of the affected horn.

e In advanced stages, tiliing of the hom to one side.

s The exposed growth looks typically like a cauliflower and bleeds easily and profusely.

Treatment

o In general, treatment of horn cancer is very difficuli and sometimes impossible. However.
attempts are to be made for treating such condition.

+ Hormonal therapy with oestrogen and testosterone may be ried with varying success.

o Autogencus vaccine derived from cancerous tissue of amputed hom (in a 5% solution
of formaldehyde)} has been advocated to use and clinical recovery was observed in few
Cases.

* Surgical removal of the growth by amputation is the only possible remedy for this
condition. Amputation should be performed frem iis base. [n certain cases, if the cut
surface is unaffected with cancerous tissue, normal wound healing oceurs otherwise, the
prognosis is grave.

Fracture of horn

Fracture of horn gencrally occurs dee to fighting or
by strrking (le horn againgt a hard object. Fractare may
usualiy vecur voligucly at the base of the hem. w i
middle part or nexs the point of horn. There may he
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Treatment
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In ali cases. the wound should be protected with an
antiseptic pad and bandage which should be secured by
fixing to the other normat horn.

Hom fracture management
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Sinusitis

Sinwsitis is a common sequel to dehoming in all species of animals. During amputation of
homn, bone sawdust and rain can enter into the sinus through the opening. Sometimes, the animal
may rub its head on the ground due to severe imitation leading to entry of more debris into the
sinus tract. The clinical sign includes discharge run from the sinus opening when the animal
lowers the head. Occasionally, tie sinus will become heavily infected leading to profuse and
purulent discharge.

Treatment comprises draining by opening the dehorning site, flushing it copiously with a
disinfectant, and tipping the head to drain it on a daily basis until it dries up and drainage ceases.
Occasionatly, systemic antibiotics are also required. Chronic sinusitis is best treated by trephination
and lavage, administration of topica] and systemic antibiotics and analgesics. If drainage persists,
osteomyelitis may develop which can be best treated by surgical curettage.

Horn fissures

A fissure involving the horn or homn core may develop as a result of direct injury and
appear as i1s parallel 10 its Jong axis.

Signs

+ Inflammation of the affected part.

e Qozing of blood from the fissure part.

s Pus formation in the area if it gets infected.

Treatment

s Application of cooling (ice pack). asiringent and antiseptic lotion.

» In seplic cases {presence of pus), horn should be cut and dress it aseptically.

Disbudding or debudding

Disbudding or debudding of calves and kids means removing the very early developing
horn base to preveat hom growth. The procedure is carried out routinely in cow and-buffalo
calves. lambs, kids for management reasons.

Indication

+ To minimize the risk of animals causing injury to each other.

¢ Easy and safe restraint of the animals.

¢ To reduce the risk of injury to stock holders.

s Aesthetic purposes in show animals (not in buffalo).

Useable age of debudding

Debudding should be carried out while the buds are still very small, well before they
become too large for a disbudding iron to fit over. The useable age for debudding in calves is
3 to 6 weeks of age. However, goat homns often appear earlier than calf horns and grow faster,
so special checking of kids daily from birth is essential.

Procedure of debudding

Debudding is painful and stressfut procedures and effective anaesthesia is essential. Cornual
nerve block with local anaesthetic solution is sufficient for the same. Debudding can be performed
either by thermal cauterization or chemical means.
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Thermal cauterization involves the use of a custom-made circular hot iron to cauterize the
tissue around the base of the horn. The procedure should take only a few seconds, but it's painful,
skill is required and firm restraint of the animal is necessary. After removing the hair away from
around the bud of the hom, the hot iron should be put over the bud and twist it around for about
10 seconds. Care should be taken not to use too much pressure or forceful use especially with
goat kids because of the small sized thinner skull; they may prone to injury from excess or deep .
bums.

Chemical cauterization : Debudding of calves may be carried out in the first seven days
of life by chemical cauterization without an anaesthetic. There are caustic chemicals on the
market for this purpose. These are applied to the horn bud to cause chemical burns to permanently
damage the horn-producing area. The chemicals are easily rubbed onto sensitive skin. In general,
using a hot iron is better than using caustic soda to remove the buds.

Hair and skin will eventually grow over the burned area and will after a few days, cause
the animals no further discomfort.

" Amputation of horn

Amputation of hom is indicated in adult animals following horn cancer or irreparable
injuries and misdirected or overgrown situation. This procedure is not only painful, but it can also
impede milk productivity which is certainly not in the farmer’s interest. It is infact a rather
uppleasant affair, even when a local anaesthetic is used to deaden the pain.

Many techniques have been developed for amputating affected horn. Amongst various
techniques, Flap method of amputation of horn described by Angelo and Das (1970) is simplified
and superior because of less haemorrhage, pain and a short healing period. The procedure requires
cornual nerve block with 2% lignocaine hydrochloride to reduce pain and ligation of cornual
artery for bloodless operation. The hairs around the base of horn should be clipped and cleaned.
An elliptical incision is given around the base of horn and skin on both sides of incision s
reflected to form a flap. The exposed hom is now cut at its bottom with a wire saw. Haemorrhage
is controlted by point firing or using potassium permanganate crystals. The wire saw also produces
appreciable heat as a result of friction which results further haemostasis. The skin flaps are
apposed together with mattress suture. A protective bandage is then applied after covering the
wound. On follow-up, the Tigature is removed on the next day and aseptic dressing is employed.
The post operative treatment period is comparatively shorter. Appropriate measures are 1o be
taken if there is wound dehiscence and maggot infestation.
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Anatomical considerations

"The tooth is hard, white or yellowish white
structures located in the alveoli of bones of the
jaw. In animals, tooth is the masticatory organ
and is of two types: temporary or deciduous
tooth and permanent tooth. The temporary or
deciduous tooth appears or erupts at birth while
permanent tooth is the replacement of primary
tooth during growth of the animals. A tooth is
composed of a portion above the gum line called
crown and a section below the gum line called
the root. Enamel, the hardest mineralized tissue
found in the body covers the crown and is
formed by ameloblasts. Cementum. which is
attached to the periodontal ligament, covers the
root. Dentin,-softer than ename!, makes up the
bulk of the teeth and is formed by odontoblasts
that line the hollow chamber in the center of
the tooth. The palp extends into the crown of
the tooth and takes the same general form of
the tooth crown. The erdodontic system is called
the pulp chamber in the crown of the tooth. In
the tooth root, the endodontic system is called
the reot canal. Inside the pulp is composed of
live tissue, which contains nerves, blood vessels
and lymphatics. The dental formula in different
ruminants and pet animals are given below :
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Species Type Formula _'Total
Cartle : Buffalo, Sheep | Deciduous 2ADI 4DC § PP 1) 20
Goat Permanent 02 CEPIM) R
Dog Peciduous 2D 3 DC 1 DP 3) 28

Permanent 213 CLPEME) 42
Cat Deciduous 2DI § DC + DP 3)

Permanent A0$CLPIM)
Pig Deciduons ADI 4 DC + DP § or &)

Permanent MWicLtpioiMi)

In generat incisor .. cth are used for shearing and greamimg. The canines are designed to
erasp and tcar with great pr.ssure. Premolar teeth have sharp cdges used for shearing, Mokar have
a flat surface used for grinding.

CONGENITAL AND DEVE!.OPMENTAL ANOMALIES
Various cengenital and dclopmentat anomalics of teeth may occur in animals which are
as follows :

Malocclusion
Malocclusion refers 10 an abnormal tooth alignment.

1. Over bite (parrot mouth or brachvgnathism} nccurs when the lower jaw 1s <horter
than the upper. There may a gap between the upper and fower meivors when the mouth
is closed. This tvpe of malocclusion is never considered normal in any breed and <
genetic Tault. Generatly elongated muzzles types of breed are mosily affected.

. Under bite (Prograthism or Hog
mouth) occurs when the lower teeth
protrude in front of the upper jaw teeth.
The most commonly affected breeds ure
those with shori muzzles although, in
medium muzzled breeds 1t is abnormal.

(]

3. Even or level bite occurs when the upper 2
and lower incisor teeth meel each other ¥
edge to edge. This condition is considered
normal in some breeds. although it is
actually an expression of under bite.

4. Anterior cross bite is one of the common
malocclusions observed in vetertnary

Prognathism in rabbit
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dentistry which is not considered a genetic or inherited defect. This condition occurs
when canine and premolar teeth on both sides of the mouth occlude normally but one
or more of the lower incisors are positioned in front of the upper incisors. It can be
caused by tug-of-war games, retzined primary teeth, or impacted roots.

bl

Posterior cross bite occurs when one or more of the premolar lower jaw teeth overlap
the upper jaw teeth. This is & rare condition that occurs in the longer-nosed dog breeds.
Heavy amounts of calculus will accumulate on the buccal surfaces of the lower premolar
and molar teeth. Regular tooth brushing is necessary.

6. Wry mouth or wry bite occurs when cne side of the jaw grows more than the other.
Wry biles show as triangular defects in the incisor area where some of the incisors will
meet their opposing counterparts, while others will not. Minor abnormalities may be

~ seen in the midline of the rugae of the hard palate. Wry bite is a severe inherited defect.

7. Open bite occurs when some incisors are displaced vertically and do not touch. Often,

the tongue will protrude.

=]
b

Rotated teeth are seen mostly in short muzzled breeds and commonly affect the upper
third premolar. The rotated tooth root closest to the palate is prone to periodomal
disease which need regular tooth brushing to save a rotated toeth but frequently, the
tooth cannot be saved. '

Supernumerary teeth (Polyodontia) create alignment problems and the development of
hooks and ramps. The extra teeth are usually premolars or incisors although a supernumerary
canine tooth may be seen. Extra teeth can cause periodontal disease from over crowding. It has
been reported that 9% of dogs have supernumerary teeth.

Missing teeth (Hypodontia) usually occurs in the premolar area, but any 10oth in the mouth
may not crupt and are considered genetic faulis. There may be feed packing in the empty socket
if it 1s still open which subsequently get infected. Sometimes the missing tooth is trapped below
the gum line. A dental x-ray can be taken to determine the presence of unerupted tooth.

Dental interlock occurs when deciduous teeth erupt during an accelerated growth phase of
one jaw that places the upper deciduous canine teeth rostral 1o the lower deciduous canine teeth,
preventing forward growth. It has been seen that genetically normal dogs can occasionally develop
abnormal bites due to the interlock of primary teeth.

Treatmg_l_]t is directed to remove the primary teeth from the shorter jaw that interfere with
forward growth, may allow the upper jaw 1o lengthen unimpeded. About 50% of minor jaw length
malocclusions can be corrected by the time permanent teeth erupt.

Shear mouth

This condition is also known as overlapping molars where the angle of the occlusal surfaces
is extremely steap. The borders may be as sharp as may cause injury to the opposite gums.
Restriction in movement of the jaws, abnormal chewing pattern and anatomical factors plays a
role in the development of this wear pattern.

Treatment of this condition is directed to periodical rasping of the sharp edges of teeth.

Sharp teeth

In sharp teeth condition, the upper jaw is broader than the lower jaw and there are razor
sharp rows of enamel points especially on the outside of the upper molar rows and the inside of
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the lower. The pain can cause a number of symptoms and the high peint and rows can physically
prevent the jaw from moving side ways to chew properly. The sharp borders of teeth cause injury
to the cheek and tongue.

Clinical signs

+ Due to injury of cheek and tongue by the sharp borders, there is pain.

 Due to restriction in movement of jaws, food is not property grinded.

¢ Inclination of head to one side and foamy saliva at the borders of mouth are seen during
chewing.

¢ Quidding i.e. partially chewed food materials mixed with saliva may drop cut from the
mouth.

» Development of wound on the tongue and cheek due to injury caused by sharp borders
of teeth.

+ Finally, the animal starts to loose body weight due to improper feeding.

Treatment. After opening the mouth with mouth speculun, the sharp berder of the teeth
should be rasped and polished.

Waveform mouth

In this condition, the whole molar row becomes uneven, certain teeth being very short and
their opposing teeth in opposite jaw are too long. It often develops secondary to other conditions
such as caps, missing teeth, big hooks and rams, and old age where some of the teeth are running
out of enamel. Generally, the fourth cheek 1eeth are affected. The result can be problems with
the normal movement of the jaw and thereby chewing the food properly.

Treatment

¢ Remove the sharp points and edges of the long tooth and extraction of the affected tooth.
¢ A soft diet may be givea to overcome the difficulty in chewing.

Step formed mouth
A step 1s the result of an overgrowth within a molar table, caused by lack of acclusion. In
this condition, the irregularity seen is much more as compared 10 “wave formed mouth™

Treatment shouid be directed as that of “wave-formed mouth.”

Smooth mouth

Smooth mouth is caused by an excessive wear of teeth leading to smooth surfaces instead
of having the normal grinding surface. This condition is mostly observed in cattle with increased
difficulty to masticate grasses or grains properly, 1o chew their cud weil or to glean proper
nutrition from their feed. Due o interference of feeding, the animal gradually loses his body
condition.

Dental tartar

Tartar is a mixture of food, celtular debris, mineral salts and bacteria which is deposited on
and around the teeth. Prolonged accumulation of the tartar ultimately causes gum recession, tooth
TOOt exposure, gingivitis, tooth loosening and eventual loss of teeth. This condition is commonly
seen in dog and cat and uncommon to other animals. Offensive odour (halitosis) may come out
from the mouth.

W
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Recommendations for treatment

« In early stages. tartar should be removed by putting fingers in mouth and rubbing the
gums a couple of times per day.

o The next siep is to use a dog tooth brush and gently run it inside the cheek pouch next
1o the molars and around the sharp “spiky” canine teeth.

« Companion animal tooth paste with enzymatic base may be used along with a suitable
sized brush. :

s Other options include use of a logic oral gel with a brush inside the cheek daily after
the main meat. It helps to kill bacteria, reduce plaque and tartar in the mouth and reduce
bad breath.

+ Dental treats and toys are a very useful aid in controlling dental tartar.

+ Dental scalers may be used to remove tartar from the affected tooth.

_ Dental caries

Caries occasionally occur, most often as scooped out lesions on the occlusal surfaces of

molar teeth in dogs. This condition is uncommon in cattle and accasional in buffalo and camels.
The explorer tip will catch or stick in the soft tissue of a decayed tooth. Subgingival carries may
also be present at or undemeath the gingival margin in dogs. Likewise, resorption of tooth roots
can occur within periodontal pockets. A slab fracture into an open pulp chamber of an upper
fourth premolar could be mistaken for caries; a portion of the crown of the tooth will be missing.

Clinical signs

« Salivation. difficuity in mastication and simple indigestion.
o Offensive smell from mouth.

+ In late siage, feeling of pain.

Treatment consists of :

« Extraction of the affected tooth under local anaesthesia may be the treatment of choice.
o Post extraction oral cleaning with light potassium permanganate (1: 1000) is recommended.

DENTAL TUMOUR

Odontoma

Odontemas are tumours that evolve from the ¢
tooth bud and fortunately are benign in nature. An
odontoma may be considered as harmatoma rather
ihan a well-differentiated neoplasm. It is generally
observed in pet's and occasionally observed in cattle,
buffalo and sheep. The tumour may affect cither the
mandible or maxilla but mostly occurrence is
observed in lower jaw. In advanced stages, loose
incisors are ofien embedded in the tumourous Jesions.
The radiographic picture shows a sharply defined
mass of calcified material surrounded by a narrow
radiolucent band or a variable number of tooth-like

Odontoma in cattle
Courtesy Dr. A. Palil
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structures. If the tumour is pi"operly excised by a specialist, will not recur and the prognosis is
excellent. However, if left in the mouth, they can grow and become locally damaging.

The treatment of the condition is directed to:

» Surgical enucleation of the tumourous growth as well as fibrovascular stroma from which
they are growing by curetting or chiseling out under general anaesthesia.

+ Extensive bleeding that may occur during extraciion can be checked by cauterization.

» Post-operatively, washing the mouth cavity with light potassium permanganate solution
and analgesic for few days is recommended.

» Soft liquid diet should be offered for one to two weeks.

Ameloblastoma

Ameloblastoma is one of the most common odomntogenic tmours, occasionally incorrectly
referred to as Adamantinoma. This tumour usually occurs in canine and sporadically in cattle,
sheep and buffaloes. It is a locally invasive benign neoplasm with osteolysis around the tooth
toots and cystic changes. The canine acanthomatous ameloblastoma is a benign odontogenic
tamour with similar histologic characteristics like that of centrally located ameloblastoma but
appearing in the gingiva and mucosa of the tooth bearing area of the jaws. In most cases,
infiltration in the undertying bone is evident. The radiographic picture shows alveclar bone
resorption and tooth displacement. '

Clinical signs

o There is difficulty in mastication and deglutition dué. to pain.
¢ In advanced stages, incisor teeth are displaced and firmly embedded.

Treatmen! Treatment of this condition is same like that of odontoma. Local recurrence is
common after mi -inal exciston, and wide or radical excision i1s therefore recommerded.

PERIODONTAL DISEASE

Periodontal disease is a very slow. insidious disease that affects all of the supporting
structures of the teeth: the free gingival margin, attached gingiva, periodental ligaments, and
alveolus or bony socket. Periodontal disease starts with the formation of plaque. a transpareni
adhesive fleid composed of mucin. sloughed epithelial cells and aerobic, and gram pesitive cocci.
Plaque forming starts 12 hours after dental cleaning and can mineralize into calculus in as little
as 48 to 72 hours if not removed. The calculus mechanically irritates the gingiva, changes the pH
of the mouth altowing pathogenic aerobic gram negative bacteria 10 survive subgingivally. The
by-products of bacterial metabolism “eat away™ at the tooth’s support structures eventually causing
the tooth to be lost.

There are two active phases of periodontal disease namely gingivitis and periodontitis.

Gingivitis

Gingivitis refers to the inflammation of gums caused by bacterial infection. The bacterial
population generally consists of non-motile, gram-positive, aerobic cocci. The condition is
reversible to tissue suitounding the teeth.

Clinical signs

s Swollen and inflamed gums.

¢ Bad breath (halitosis) and bleeding red gums.
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o Piague on the teeth perhaps with some calculus.
e The animal may drop food and rub its
mouth as well.

Gingivitis may turn into chronic due to
negligence of owner, fibrosis of the gingival tissue
may develop and the inflamed gingival margin
disappears.

The treatment of this condition is directed
10:

« Removing the plaque and calculus that have
accumulated on the tooth.

+ Gingival pockets if develop may resolve
after treatment of gingivitis. Gingivitis in a dog

¢ Gingivectomy is considered if fibrosis is
present and the pocket does not resolve.

Periodontitis

Periodontitis develops if gingivitis is not treated
properly and in time. The time span for development 3
of periedontitis from gingivitis is variable and usually j
may lake as few as 2 weeks. The organism responsible
for gingivitis may form into motile, gram negative,
anaerobic rods that cause periodontitis. The condition
is generalty irreversible and can start in 4-6 years of
age. The anaerobic bacteria penetrate the gingival
suicus and marginai lissue and endotoxins ultimately
migrate toward the root tip of the tooth. As the tisease
progresses, periodontal ligaments that hold the tooth
to the jaw bone and the bone itself becomes damaged.
Deep periodontal pockets begin to form. Periodontitis
can exist around one or more teeth for years. Due to the ‘advanced destruction of the jaw bone.
the teeth are lost.

Periodontis In a dog

Clinical signs

¢ The amimals are more reluctant 10 chew on hard food.

¢ There is formation of abscess in the gum and jaw bone.
» There may be bleeding and pain sensation.

« There may be sneezing episodes and nasal bleeding.

* In advanced stages. permanent oro-nasal fistula may develop if upper fang teeth are
affected.

» The animals start to loose weight and avoid having its face or head touched.

Treatment. Treatment is preceded by dental radiographs not only to determine the degree
of bone destruction and disease but also in establishing an appropriate treatment protocol to save
the animal’s teeth.
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The following plans may be-adopted for successful treatment.

+ Subgingival calculus is to be removed with powered scalers or a hand curette.

¢ The root surface should be smoothed by root planning until it is glassy smooth and ha

o In case of periodontal pocket of more than 4 to 5 mm deep, a periodontal flap proced
should be performed for adequate visualization of tooth row. Subsequenily. the cas
should be thoroughly cleaned and a long-acting sustained release antibiotic (doxycycli
polymer may be placed.

o Finally, flap surgery is the most appropriate procedure to expose the pathology
render care in periodontal disease especially in small animal dentistry.

Epulis i

This tumour gererally develops at the dental border or in
interdental spaces. The term ‘epulis’ is subjected.100 much
confusion. It is probably best referred to now as a basal cell
carcinon, which describes its biological behavior much better
(locullv invasive. like carcinomas). Epulis is also often used
wronglv 10 describe the gingival hyperplasia seen in breeds
such as the boxer.

Clinical signs include inapetance, weight loss, drooling.
sagoing/retching, bleeding from the mouth, oral pain, halitosis
etc. clinical examination may reveal an obvious mass on the
gums.

The growth is best treated by through surgical excision
under general anaesthesia. The diffuse bleeding can be
controlled by packing or cauterization with surgical diathermy.

Bishoping Epulis in a dog
Ore of the first objectives in a pre-purchase examination is determining the age of
orse, If the horse is supposed to be seven and the teeth say the horse is eleven. ofien buvers |
richt there. Bishoping is tampering with cups (o make the horse appear veunger than itis.
artificial infundibulum marks are made by staining with siiver nitiate. The normal infundiby
marks disappear from centrals by six years, laterals by seven vears and corners by eight ¢
i ke sre made deoper on lateral in comparison to cenirls but Jess de p i

i 2 surface of the tooth
= i1 saneular and 10 Y




Anatomical considerations

The salivary glands like consists of three pairs
of well-defined glands namely parotid, mandibular
and sublingual as well as scattered lobules of salivary
tissue.

- Parolid gland

The parotid salivary gland s situated ventral to /
the ear in relation to the caudal border of the
mandible. The parotid salivary duct along with the
fascial vessels passes ventrally and cranially on the | <
deep face of the caudal part of the mandible and ,// —=
crosses the check superficially just cranial to the _ ,2\/”5““’“‘13'
Masseler muscle and ultimately penetrates the cheek Maglgi:;iar S”Sél%”a* i

near the upper third of fourth cheek tooth,
_ ) Anatomy of salivary gland
The mandibular (submaxillary) salivary gland ye v oEn

is located ventral to the parotid gland just caudal to the mandible. The mandibular salivary duct

passes forward medial to the mandible 1o open ventral to the tongne located slightly anterolateral
to the fremuum lingnae.

‘ The sublingual salivary gland is located deep to the mucous membrane along the veniral
side of the lateral surface of the tongue near the floor of the mouth.

The salivary gland also contains secretary glands like serous, mucous or mixed,
Trauma

Trauma from lacerations or penetrating wounds to the parotid duct or 2land is the most
common affeFtlons associated with the salivary glands. Since the parotid gland and duct is the
most superficial, damage 1o this salivary gland is more commonly seen than to the other salivary

; glands. If the integrity of the salivary duct or gland is disrupted, there will be increased secretion

of saliva from the wound especially diring edting, QREETEEE S 8

I
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Treatment
Wounds heal spontanecusly as with any other wound. Treatment of this condition includes :

¢ Cleaning and debridement of necrotic tissue.

» Fresh wounds can be surgically treated by suturing the parotid‘ duct or suturing the
fibrous capsule of the damaged parotid gland or healing by second intention.

¢ Provision of liquid diet and avoid noise to reduce salivary secretions.
 Application of Vaseline to the affected part to prevent excoriation.

* In horse, nasogastric tube may be used for feeding several days after injury to the paro;
gland to prevent stimulation of salivation by eating.

Sialoliths

Sialoliths or salivary calculi may form in the salivary glands or salivary ducts of the
animals. The occurrence of sialoliths or salivary calculi has been reported in different kinds of
animals such as dog, cattle, buffaloes, monkey, donkey, horse, camel, chimpanzee etc. These are
seen more often in horses than in other species. Sialeliths are hard, non-painful, generally smooth
and oval in shape, yellowish-grey in colour and moveable swellings that can obstruct usually in
rostral portion of the parotid salivary duct in older horses. They are composed of calcium carbonate
(B0-90%) and organic matter (9-10%). There appears 1o be no gender or age predisposition to
sialolith formation. However, sialolithiasis is reported to occur more commonly in animals living
in more arid environments.

Etiopathogenesis. The exact etiopathogenesis of sialolithiasis is not clear, but it is believed
that organic matter acts as a nidus around which calcium salts are deposited. The organic matter
may be a foreign body, such as grain or grass, entering the parotid duct through the salivary
{parotid) papilla. or it may be cellular debris and bacteria as a result of sialedenitis. In the horse.
sialoliths may grow to over 10 cm in length and parotid salivary duct obstruction may occur with
large stones. which. in turm. may lead to retenzion of saliva. stasis. and proximal movement of
bacteria, resulting in acute sialodenitis. Salivary gland dysfunction and orai mucosal ulceration
caused by sialolithiasis may occasionally result in discomfort, dysphagia, and possible atrophy
of the gland.

Diagnosis. The diagnosis of sialolithiasis is based on the followings :

¢ Clinical signs and palpation.

* Radiographic examination.

¢ Differential diagnosis includes sizledenitis, tooth abscesses, and buccal tumours ar 1

metaplasia or dystrophic calciftcation.

Treatment. The early surgical intervention is required to save the affected salivary gland
from atrophy. Surgical removal of sialoliths by an external approach is traditionally practiced;
however, il may cause complications, such as salivary fistula formation if duct closure fails.
Consequently, it is recommended to remove them by transoral approach. The incision is made
through the buccal mucosa directly over the sialolith. Complications are few with incisions
allowed to heal by second intention. Secondary stalodenitis may be a complication of simple
sialolith extraction and require postoperative lavage and antimicrobial therapy.

2
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Salivary cyst

Salivary cyst is a collection of saliva that has Jeaked from a damaged salivary gland or
salivary duct, and has accumulated in the tissues. In some instances, the duct may have been
broken or it may have been bruised with the resultant swelling closing of the duct. Ranula is a
mucocele of the sublingual safivary gland and a salivary cyst is aberrant salivary tissue. The large
fluid filled swelling will appear similar 10 a haematoma or seroma. Paracentesis of the swelling
yields thick mucoid saliva often mixed with 4 purulent discharge and rumen card. This condition
is almost exclusively seen in dogs, very rarely in cats and occasionally in cattle and buffzlogs,
Retrograde stalography can confirm diagnosis.

Etiology
* Trauma such as from choke collars, bite wound or chewing on foreign materials is
generally initiating event,

* Saliva leaking from the tomn salivary gland or duct accumulates in the tissue and initiates

an intense inflammatory reaction. A connective fissue capsule gradually develops around
the saliva to prevent it from migrating further.

Signs

* In Ranula, there may have some problems in eating and drinking. The animal may fimit
normal movement of the tongue during drinking and chewing food.

* Inpharyngeal salivary cyst, there may have tespiratery difficulty and dysphagia (difficulty
i swallowing),

Treatment

* Sublingual mucocele {Ranula) may be treated with marsupialization (in addition to
removal of mandibular and sublingual glands) 1o facititate drainage into the month,

* Dissection and removal of the salivary gland or glands can also be attempted. Continued

aspiration of a salivary cyst will not permanently eliminate the problem and sometimes
invading bacteria into the Cyst can cause an abscess.

* Chremical ablation of the parorid gland shouid stop saliva from draining into the ey,

* Complete excision of cvst is indicated in high grade infection,

* Stenson’s duct ligation caudal 1o the Placement of the cyst is advocuted.
Salivary_fistula :

Sali;:;ry fistuia develops from a wound in the region of a saiivary duct cue
secretion preventing the healine process. A sabiviry fistula affecting the giand bend

of time but in duct invelveiment, healing wili not oceur due to continuows flow G s
i

Elinlogy

* Divecs g o ouiside to e Juct.

L O tTF (I (R AT region leads 1o upture of the ducr alongwitn communication
0o wound

Signs

¢ Uribbling of saliva causing exconations of the wound,
* In ruminants. heavy looses of saliva leads to dehydration and indigestion.
* In few chronic cases, high grade infection of the parotid gland develops.

=k
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Treatment

» Salivary fistulas resulting from damaged parotid gland can be treated by reconst
the duct. duct transposition or chemical involution of the gland.

« Surgical repair consists of dissecting over fistula, passing polyethylene catheter ca
lowards the glandular pant and rostrally through the parotid papilia. A ligature is
around the duct and brought out this stent through the check and keep it in pla
several weeks.

» Chemical ablation of the gland and duct is accompanied 1o destroy their fum
Sclerosing agents like 10% formalin, 2% iodine, 2% chlorhexidine and 2% silver |
may be used for this purpose. The chemical agent especially 10% formalin (beca
causing least necrosis and suppurative inflammation) is jected via a canula place

the parotid duct followed by suturing the canula and duct 1o prevent leakage «
infusion.

Neoplasms

Neoplasms of sativary gland are infrequemily encountered in animals. In hc
aderocarcinoma, acinar cell tumours, melznomas and mixed c<ll tumours have all are rep
In canine, a 17 vear survey of salivary gland neoplasms in USA revealed that most
adenocarcinoma or carcinomas. Osteosarcoma of the mandibular salivary gtand is also FEpN

* Clinical signs are parotid welling and pain.

Treatment of circumscribed and benign neaplasms, excision of the mass is carric
without injuring important nerves and vessels i the vicinity. Surgical excision of mixec
tumeur or acinar cell wmours as well as with melanomas is usually not successful becau
chances of recurrence. Adenocarcinomas ofter, metastasize and it is better not to intervene althy

variable success was obtained with surgical excision followed by chemotherapy
cyclephosmamide in dog.

Sub-parotid abscess

Sub-parotid abscess generally occurs as a result of strangles in horse and tuberculos
cattle. A diffuse inflammatory swelling develops which may burst inside or outside if not op
within eight to fourteen days of course. Sometimes, pus malerials enter into the farynx
bronchi and resiis 1o seplic pneumonia or as a fistala of the pharynx may ensue.

Treaivres: o1 wais condition is directad 1o opeming the abscess like ihar of o dec se
shveess sithen sasing injary 1o important vessels apd nerves. Finalty. draining of pu. it

i e done L. per reuting proceduie. A course ef antibiotic fur 7 duys Is indicuted.
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Paralysis of fower jaw
Paralysis of lower jaw is fairly common complication in dog, rare in the horse and ox and
may be of unilateral or bilateral, partiai or complete and central or peripheral in origin,

Eticlogy

*+ Affection of nerve in the point of origin in brain due to pressure by extravasated blood,
inflammatory exudate or a tumour,

* Affection of peripheral nerve due to pressure by tumours, extravasated blood or direct
ijury or toxin of infectious disease like distemper in dog.

Signs

* In unilateral paralysis
(«) Prehension and movements of the tongue are normal but mastication is interfered.
(b) The animal holds the head low and towards the sound site so that food material is

passed towards the corresponding molars,

¢ In bilateral paralysis

{a) SIow intermittent masticatory movements in incomplete paralysis.

{b} In complete paralysis, loss of masticatory movements on both sides. drooping of
lower jaw. dry tongue protruded from the mouth.

(c) The dog is able 1o swallow liquid diet and solid food when placed in its mouth.

Treatment. Treaiment of this condition is same kke that of general treatment of paralysis.

Gnathitis |

Gnathitis is an inflammatory condition of the interdental space in horse due to injury
caused by bits. The inflammation in mucous membrane is mild in nature and may affect the
underlying tissues like periosteum and bone. The animal feels severe pain when the bit is moved.
There is pus formation and may also affect the underlying bone.
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Treatment of this condition includes :

+ To discontinue the use of bit for certain periods till normal healing is achieved.
* Drainage of pus material if suppuration develops.
¢ Removal of necrosed piece of bone (sequestrum) is indicated if bone is involved.

Lymphadenitis of jaw

Lymphadenitis refers to inflammation of lymphatic gland. The condition is mostly
encountered in goats, sheep and horses. The main etiotogy of this condition is infection i.e.
Streptococcus, Staphylococens and Corvnebacterium pseudotuberculosis, In horses, disease like
strangles may lead to this condition.

The clinical signs include enlargement of lymph gland, presence of external abscess beneath
the jaw (more common in goat), internal abscess (more common in sheep) and chronic weight
loss.

Treatment of this condition includes:
- * In simple inflammation of gland, blistering ointments are helpful as counterirritant,

» Administration of potassium iedide and antibiotics (based on causal organism).

e If there is abscess formation in jaw area. use a disposable scalpe] to cut the surface of
the abscess and drain it before it ruptures on its own in the field. The abscess is about
to rupture when it has lost hair,

* In chronic lymphadenitis, extirpation of the affected gland is recommended.

Injuries and fracture of hyoid bone
Injuries and fracture of hyoid bone are infrequently observed in animals.
Etiology
* In dog, this may occur due to rough seizure by the throat during securing stray animals.

* Inhorses and cattle, kicking. violen* traction on the tongue and horn thrusts may be main
reason.

Signs

« Salivation.

* Difficulty in eating and especially in swallowing (dysphagia).

* Prolapse of tongue.

* Accumulation of food in the mouth and swelling in the throat.

* Bleeding from mouth due to tearing of hypoglossal artery or other vessels.

- Treatment

¢ Semi liquid diet may be offered in simple fracture.

* Through cleaning of wound in the mucous membrane after each meal,

* Fragments of bone should be removed if there any.
Crib biting

Crib biting is where horses use their teeth to grasp onto objects, such as their manger, or’
the top of their stable door, then arch their necks and swallow air called wind sucking. This

"
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behaviour has always been regarded as a ‘vice’ of the horse, and has been linked 1o various forms
of ill-health including worn teeth, colic, stomach ulcers, hypertrophy of the muscles of the ventral
neck. and a failure to maintain body weight. Although a nutritional deficiency may be an underlying
cause, if the horse is being fed a balanced diet and has free access 10 a mineralized salt block,
this should not be the case. The researchers also proposed that crib-biting may be a way for
horses to produce saliva. Saliva buffers excess stomach acid, but saliva production in the horse
is a physical process that depends on pressure being exerted on the parotid salivary gland. So,

these horses may actually have a biological need to crib-bite. A chronic crib-biter will develop.

abnormal wear of the incisor teeth which could lead to digestive problems.

Control of this condition is directed to horse owners need to reappraise their management
practices and use alternative and humane methods to prevent the development of crib-biting. The
problem can be controlled by :

» Minimizing the number of surfaces which the horse has available to chew: for example.
removing the manger, placing a strip of metal over the top of the door or placing a grille
on the door.

o The surfaces should not inake unplezsant 1o taste as this is only likely to make the horse
more frustraied. It is better to allow horse to crib bie on a suitable surface, such as a
hard rubber board. than to try io physically prevent the behaviour with straps or collars.

* Some horses are helped if they have a companion—a small pony, a sheep or a goat.
Othess are improved if a solid object, such as a rubber ball, is hung from the ceiling.

« The horse has to provide lots of roughage in diet and plenty to chew on during the day.

Anatomical considerations
The car has three paris: the external, middle and inner ear.

A. The external ear is composed of the pinna and the external canal.

1. The pinna may be upright, pendulous or funnel like structures, depending on the shape
and size of the auricular cartilage.

2. The external canal is composed of the vertical (lateral) and horizontal (medial}
regions and ends at the tympanic membrane.

B. The middle ear comprises the
tympanic cavity and auditory tubes lined by
mucous membrane. The tympanic cavity,
tocated between the tympanic membrane and
internal ear, consists of three parts: the atrium,
the epitympanic recess—which contains most
of the auditory ossicles and the large tympanic
bulla,

C. The mternal ear consists of two
cavites namely membranous and osscous
1abyrinth. The osseous labyrinth, immediately
medial to the tympanic cavity, has three parts:

o é;:;x\
t/> ’
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lateral . .
helix \medial
s helix
1

scapha
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lateral '

the cochlea, vestibule and semicircular canals. incisu,e/l
The membranous labyrinth lies within the -
osseous labyrinth containing supporting cells - )
and hair cells. N anm,ag;s
Functions of ear N .
' intertragic
A. Hearing ‘mc:isn.mgi

» The external ear gathers and transmits
sound waves to the tympanic
membrane.

e The middle ear transmits sound waves
that reach the tympanic membrane

Anatomical structure of ear

through the auditory ossicles-of the internal ear.
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B. Balance. Movement of fluid within the semicircular ducts stimulates cells, sending
impulses 10 brain via the vestibular nerve. Simultaneously, efferent signals are sent to the spinal
cord to stimulate and inhibit muscles in the extremities and thereby maintaining equilibrium.

Examination of ear

Clinical examination of ear is essential 1o locate various surgical and medicinal affections.
The external ear can be examined without the use of any special device. The cattle may require
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to protect and immobilize the ear (pendulous ear-bandaged over head or neck and erect ear-
bandaged in erect position). Routine postoperative dressing should be followed and sutures are
removed in 3 weeks. An Elizabethan collar is recommended to prevent scratching for few davs.

Complications
« Cosmetic alterations and recurrence may oceur,
» Necrosis of pinna may also occur due to improper suture placement.

manual head restraint, twitch in horse and muzzle in dog. The auditory canal can be examined
with the uce of aural speculum or etoscope (handheld or video). Varicus surgical and medical
affections like swelling at the base of ear, haematoma and otorrhoea should be examined for
prompt treatment, '

Ear cropping

Ear cropping refers to the practice of reshaping a dog's ears by surgically removing the
pinna, or “floppy part” of the ear. It is more of an art than a surgical technique and is usually
performed on young puppies for aesthetic purposes. Because ear cropping is a surgery and a
general anaesthetic is required, the procedure is generally performed by a veterinarian, although
breeders and dog owners often undertake amateur attempts of the ear cropping procedure. Ear
cropping 1s practiced widely but considered inhumane and an unethical procedure.

Haematoma of ear

Aural hacmatoma is most frequently
occurred in dogs with pendulous ears and rarely
in cats and ruminants. It is an excessive collection
of blood in the inner or the outer aspect (very =
rare) of the ear flap, between the skin and cartilage.

Age of cropping. Great Dane, Doberman pinscher and Boxer-10-11 weeks.
» Bostons, Bull terriers and toy Manchesters and others 4-6 months.

Length of cropping. The type and length of ear crop varies with the standard for the breed
and the prevailing fashion. Generally, a long, narrow head requires a longer ear, while a short,
broad head needs a shorter ear and approximately one-half of the ear is removed.

:t ‘ Etiology

¢ Auricular vessel trauma related to head
" shaking, scratching or rubbing the ear due
| lo otic pruritis. Surgical technique. After applying cropping clamps (act as a template} from the upper to
{ lower points of a {lattened ear flap in a desired shape, lateral portion is excised. The raw, bloody
edges are then closed with stitches from the bottom to the tip of the ear with 3-0 catgut. Bleeding
on the top of ear flap is controlled with sponges and pressure. The upper portion of ear flap (skin
1o skin) is closed with simple continuous sutures of 3-0 or 4-0 silk and lower portion with simple
interrupted sutures.

« Discomfort from otitis may be a
predisposing cause.

« Results from an autoimmune disease of Aural haemotoma in a dog

the pinsal tissue.

Clinical signs include soft, fluctuating swelling on the
; concave surface of the pinna and accompanied by pain. In
it chronic cases, the lesions become firm and fibrotic,

Aftercare : Postoperalively, the ears are generally supported over the head and the bandages
are not disurbed for 48 hours. The anterior border of cropped ear is covered with adhesive 1ape
and the tips of the ears are altached to the frames to keep it stretched. Sutures should be removed

Treatment of this condition is based on identiying the on 8th 10 10th postoperative day or after complete healing.

l . cause of the initial trauma to prevent recurrence and evacuates
E

the contents. - Necrosis of conchal cartilage

Necrosis of cartilage is the sequlae of deeper wounds involving the auricular cartilage
especially seen in horse. The condition is caused either by fight wounds or chroaic flea or mite
infestation.

= Needle aspiration and consequent bandaging of the

{ haematoma lead to recurrence; hence surgical

; correctien is recommended.

» Surgical treatment consists of incisional drainage
combined with suturing to obliterate dead space. The
pinna (both sides) is surgically prepared and incised
longitudinally in inner side. The coagulated blood is
removed and the cavity is curetted and flushed with Drooping ears

: saline. Aural haematoma repair. In most species of animals. the ears are held slightly raised or upright due to contribution

Clinical signs include gradual destruction of cartilage and deformity of ear.

Treatment consists of partial resection of necrotic cartilage and suturing of fresh wounds.
Exiensive necrosis of cartilage may need complete surgical excision of concha.

It The horizontal mattress sutures are placed in rows parallel Suture should be placed : from facial nerve and auricular muscles. Drooping ear means inability to mainiain its normal
i to the skin incision. To promote wound drainage, the skin vertically rather than : direction (upright) in which that is the norm. It may be a congenital abnormality, due to injury
! incision is not sutured. A light protective bandage is applied horizontally ! that has damaged the cartilage, or a sign of neurological deficit.

iy
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Etiology

o The weight of a haematoma or paralysis of the facial nerve may lead to droop.

« Due to ingestion of some poisons and also following severe cerchral disorders and
lesions affecting the acoustic nerve.

Ulceration of conchal cartilage
Ulceration of conchal cartilage is commonly encountered in dogs with pendulous ears.

Cause : The condition occurs due to an open wound of the ear or repeated shaking of ear
as a result of canker.

Clinical signs include small wound with bleeding surface {covered by scab), tender on
manipulation, pruritis and scratching or rubbing the ear.

Treatment comprises cleaning and disinfecting the wound, cauierization, freshening and
suturing of the affected area and keeping the ear in fixed position by bandaging.

Conchal fistula

Conchal fistula is also known as perjauricular cysts, ear fistuta or ear tooth. They occur in
the horse, and are thought to represent developmental defects. Lesions are solitary and occur at
or near the base of the ear or in relationship to the zygomatic process. They may discharge a
grayish mucoid material. Histologically, they may be epidermoid, dermoid, or demigerous
{containing a tocth or teeth). Clinical and surgical management is often difficult because these
anomalies have a variable relationship to the facial nerves. Surgical excision of the sinus and its
tract is required. Incomplete excision is believed to be the cause of recurrence of the condition.

Otitis externa :

Otitis externa is an acute or chronic inflammation of the epithelium of the external avditory
meatus characterized by an increased production of ceruminous and sebaceous material, pruritis
and pain.

Etiology .

« Primary causes include foreign bodies, parasites (Otodectes), neoplasia, trauma, allergy,
climate and endocrine disorders (especially hypothyroidism) and use of irritating cleaners
in the ear.

+ Predisposing causes include conformation of ear canal and that of pinna (floppy ear,
excessive hair), treatment errors, maceration of ear canal and ear diseases.

e Perpetuating causes include bacteria (Staphylococcus aureus, Pseudomonas, Proteus. E.
coli elc.), veasts, otitis media and progressive pathologic changes.

s Moisture, temperature and humidity in the ear canal are believed 1o play a major role
in otitis externa, .

Clinical signs include head shaking, rubbing and/or scratching of the affected ear, discomfort,

head shaking, anorexia and swelling at the base of ear (in chronic cases).

Diagnosis of this condition can be done by:

+ Complete otoscopic examination including visualization of the tympanum.
» Cytologic smears and microbial cultures examination provide immediate diagnostic
information. '

-
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* Radiography of the osseous bulla for adequaie
visualization of tympanic membrane (in proliferative
tssues in canal and otitis media).

Treatment is based on identifying the underlying primary,
predisposing and perpetuating causes and their necessary
correction.

Medical management

(a) Medical management of otitis externa includes
irrigation and cleansing the external ear canal with
non-irritant solution, use of ceruminolytic agents and
antibiotics (aqueous solution) locally or paremerhlly
based on culture and sensitivity test, anti-fungal or
parasiticides locally and pH alteration.

Ventilation of the car canal by bandaging the ears
over the top of the animal’s head and clipping of hair
from the inside of the pinna and around the external
.auditory meatus should be done.

(c) Application of least potent corticosteroid to reduce

exadation, pain, swelling and glandular secretions,

b

—

Lateral ear resection

-Surgical management ts indicated when otitis externa (Zepp’s procedure)

bccome§ unresponsive to medical therapy. This can be
accomplished by lateral ear canal resection (Zepp’s operation).
Otitis media

Qtitis media is the inflammarion and infection of the middle ear and is one of the most

common causes for relapsing otitis externa, yet often it goes unrecognized. The condition is
developed in three ways:

* Extension of infection from the external ear (common in dog).

* Ascending infection via the auditory tube (common in cat).

¢ Haematogenous spread (rare in veterinary medicine).

Clinical signs

* Headshaking, rubbing or scratching of the pinna with resulting inflammation.
» Purulent discharge within the ear canal.

* Pain on palpation of the base of the ear or upon opening the mouth.

* Behavioural changes and intermitient alteration of the head carriage with the head carried
lower on the affected side with unilateral disease.

Facial nerve palsy (facial and aural drooping) and Horner's syndrome {enopthalmus.
ptosis, miosis). ’

Di s
* Otoscopic examination and evaluation of tympanum.
» In chronic otitis media, radiographs of the skull and‘tympanic bulla (thickening of

'
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tympanic buila, fluid or soft-tissue density within the bulla) may be helpful to diagnose
the lesion.

¢ Advanced diagnostic imaging techniques like CT and MRI can also be helpfui.

» Mpyringotomy is the most accurate diagnostic test (in intact tympanic membrane).

¢ Cytelogical and microbiological examination of samples taken from tympanic membrane.

Treatment

* Medical inanagement of otitis media includes both topical and systemic antibiotic
therapies for 4-6 weeks based on the culture and sensitivity results along with removal
of debris within the external meatus.

* Surgical management is indicated where medical management is no longer effective.
This can be achieved by lateral bulla osteotomy combined with total ear canal ablation.

Chronic otoria

“Chronic otoria usualty develops because the primary cause is a chronic condition or
because perpetuating factors occur and alter the normal anatomy and physiology of the ear canal.
The problem most often encountered due to failure to recognize, inadequate treatment or lack of
treatment and improper drainage of exudate from external ear canal. The condition can permanenty
change the size and character of the external ear canal. The epithelium of the canal becomes
thickened, fibrous and can become ulcerated. The ear canal can become stenotic if the epithelium
becomes excessively scarred or undergoes metaplastic proliferation.

Treatment. Medical management must be instituted vigorously. Application of “swimmer's
solution” (three parts of 70% isopropyl alcchol and one part white vinegar) may be beneficial for
tong term therapy; it helps to lowers the pH of the ear canal and’ provides a cleaning-drying
action.

Surgical therapy is indicated for this condition which can be accomplished by lateral ear
canal resection (Zepp's operation),

Procedure of Zepp’s operation

Site of operation: From the tragus (o a level below the horizontal pottion of the canai.

Technique: Two long'c]amps are applied in the conchal portion at an angle to each other
1o form a V" shaped area of the concha; the apex of the “V” should be towards the external
auditory meatus. Skin incisions are made close 1o the jaws of clamps but should not coincide to
each Other and the incisions are then extended a little downward. A third incision is made at the
terminal part to connect them. SKin, subcutancous tissue and cartilage are then resected. A ventral
flap of cartifage attached disially and the skin is sutured to the epithelium of the lateral wall to
create permanent exposure of the external ear canal.

Altercare includes treatment with appropriate systemic antibiotics and management of self-
trauma and ear movement.

Total ear canal ablation

Procedure : This procedure is the continuation of the vertical ear canal resection where the
horizontal pari :s also exposed and the horizontal canal is resected at its junction with the ossified
part of the canal before its entr; to the bulla,

* Care should be taken not to damage the tympanic membrane. Other vascular structure
and nerve structure should be protecied during the surgery.
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e Facial nerve runs very close to the ventrai aspect of the butla hence should be taken car
to prevent postoperative facial paralysis or paresis.

* All diseased tissue debris must be removed to prevent recurrence and fistulation from
infection.

* To reduce infection and accumulation of exudate, a temporary drain (e.g. Penrose drair
or rubber twbing) is placed in the deep subcutaneous tissue.

s Prognosis following surgery is fair because it alleviates persistent signs of otitis ang
recurrence after unsuccessful Zepp’s surgery is successfully corrected. The major drawback
of this procedure is toss of hearing, formation of fistulous tract and facial palsy.

Bulla osteotomy

Bulla usteotomy is indicated for otitis media resulting from chronic inflammatory, infectious
and neoplastic lesions.

* Lateral bulla osteotomy is usually performed in combination with total ear canal ablation
1 animals with severe and protracted otitis externa and media,

* Ventral bulta osteotomy is indicated for diagnosis and treatment of bacterial infection
and carcinomas of bulla.

Lateral bulla osteotomy
* Lateral bulla osteotomy is performed following removal of the external ear canal,
* Bulla is opened using ronguers, burr, and intramedullary pin using hand chuck.

¢ The conients of bulla are collected for histologic diagnosis and culture and sensitivity
testing prior to curettage and flushing of the cavity,

* Drainage tube is fixed from the bulla to the exterior skin incision for continuous drainage
and promoting healing,

Ventral bulla ostectomy

* This procedure allows increased exposure of the tympanic cavity and can be performed
alone or in conjunction with lateral ear resection.

* Incise the platysna muscle and deepen the incision by bluntly dissecting the diagastricus
muscle.

Confirm the location of buila and Blundy dissect tissues from the ventral surface of 1!:
bulta and use a Steinmann pin to make a hole in its ventral aspect.

* Enlarge the opening with a small rongeur and examine the interior of the bulla for an
lesions and obtain sample for cullre, sensitivity and histopathological examination.
*+ Flushing the cavity with warm saline and placing of a small fenestrated drain twbe in the
cavity and exit it through a separaie stab incision if infection is anticipated.
* Suiure the fenestrated portion of the drain tube to the bulia with catgut (4-0 or 6-0.
Tumour in the ear
Aural neoplasms are relatively uncommon compared to the overall incidence of integumentary
tumors. Neoplasms of the ear in various animals comprise adenomas and adenocarcinoma, basal

cell carcinoma, mast cell tumours, histiocytomas, squamous ceil carcinoma, sebaceous gland
adenomas, sarcomas and ceruminous gland adenomas. These tumours are likely to arise in the

*
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eviernal ear canal and auditory meatus than in
nyiidle and inner ear cavities. In general, tumors |

" - external ear are more common than tumors
u v middle and inner ear.

Clinical signs include swelling, malodorous §

‘e or abscess around the ear, deafness and

«lt, ataxia, pruntis, local pain, nystagmus or

er’s syndrome (middle and inmer ear
. oavement).

Treatment involves early wide surgical
caision 10 prevent recurrence (benign wmout),
Malignant tumours also need to complete resection
aitheugh recurrence may occur. Because of the invasive nature of most of these tumors, total
ressotion is difficult but radiotherapy or chemotherapy may be beneficial in some animals.

Tumor in front o\‘ ear canal of a dog

Foreign body tympanitis

The most commen foreign body associated with tympanitis is the grass awn {especially
during late spring/summer), foxtails, dirt, sand that can migrate to the tympanic membrane of
middle zar. Tympanic membrane alierations occur in response to the accumulation of mflammatory
debris and adjacent infection as well as in response to the build up of exudate and debris that
no longer can migrate out or pass through the oceluded lumen, The tympanic raembrane may
dilate and extend into the tympanic cavity. The pocket, or diverticulum, results in a false form
of otitis media. A pocket would form that stiil allowed for the impaction and sequestering of
material from topical therapy. Rupturing or tears in the tympanic mmembrane in the presence of
otitis exierna will usually lead to otitis media,

Clinical signs include scratching at the ear. head shaking and suppurative mflammation (in
chronic cases).

Diagnosis can be made on atoscopy after flushing the ear canal as severe edema of the
epithelial lining of the ear canai can prevent visualization of foreign bod:es.

Treatment includes removal of the foreign body with special forceps. Antibiotics and
corticosleroids ointments can be necessary to teduce the edema before a foreign body can be
detected and removed or after removal to treat secondary infection and inflammation.

Anatomical considerations of eye

Orbit : Orbital structure is of two types : open or closed orbital rim. Adjacent to tt
wall of the orbit is modified connective tissue known as-the periorbita, which is continuo
the periosteum of the bones, Foramina through which pass the nerves and blood vessel
eye and peribulbar structures are present.

Dog, cat, pig, birds have an open orbit with discontinuous bony orbital rim Jate
thick, dense fibrous ligament (orbital ligament) spans the gap between the frontal and zy;
bones, which is an important landmark, especially for the administration of retrobulbar medi
Horse, cattle, sheep, and goat have a continuous bony orbital rim. Humans and primat
completely enclosed orbits, which do rot communicate with other portions of the head ex
way of the varions foramina.

The Anterior Chamber is the space between the cornea and the iris; filled with 2
humor.

The Choroid is the vascular shell or tnie of the posterior segment of the eve, r
nutrition to the retina.

The Ciliary Body is the vascular tissue where the aqueous fluid is pro
The ciliary mascles are the smooth muscles which attach the ciliary body to the lens
zomular ligaments.

The Conjunctiva is a fine tissuc which hnes the inmer suiface of the eyelids. both s
of the third eyelid. and reflects onto the globe where it attaches at the fimbus. The Corne
clear tissue in fromt of the eye. It is the “window™ of the eve. The comea consists of a
layer called the epithelium, the stroma which makes up most of the comeal tissue, a toug
called Descemet’s membrane, and the endothelium on the inner surface.

_ The.Gtand of the Third Eyelid : A tear secreting gland located on the inner surfac:
third eyelid. It is responsible for the production of approximately 30% of the aqueous po
the tear film. )

The iris is the coloured part of the eye. It consists of dilator and constrictor musc
vascular tissue. The pupil is the opening in the centre of the iris, and is the diaphragm of ¢
When the pupil dilates, more light enters the eye, -

————
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The lens is the structure within the eye which allows the image to focus on the retina.
The Lens Capsule is a fibrous covering of the lens.

The Lids: The upper and lower eyelids provide protection for the eye, and the glands within
the eyelid margin (meibomian glands) secrete an oily substance which helps stabilize the tear
film. '

The Limbus is where the cornea meets the sclera.

The Nictitans also called the third eyelid, the nictitating membrane helps protect the eye,
helps spread the tearfilm over the cornea, and is involved in tear production.

The Non-Tapetal Fupdus 15 the part of the retina facking a tapetal layer

The Optic Disk is the structure in the fundus where ali the nerve fibres from the retina meet
to form the optic nerve,

The Optic Nerve is the main sensory nerve running from the eye to the brain.
Posterior Chamber is the space between the iris and the lens, filed with aqueous fluid.

The Retina: The nervous tissue in the eye, upon which the image is cast, and converted
to an bio-electrical signal. The rods and cones are involved in this biochemical transformation,
and the generated signal travels via the ganglion cells and the nerve fibre layer to the optic nerve
and onto the visual centers in the brain.

The Sclera is the fibrous shell or tunic of the eye.

The Tapetal Fundus is the part of the retina bearing a tapetum, a mirror like structure just
behind the retina”which acts as a light amplifier.

Anterior chamber

Lens capsule
Anterior comeal epithelium

Substantia propria comea —

Posterior corneal epithefium — .
Posterior chamber

Iris Zonular fibres
Sphincter of Iris

Dilator of Iris Ciliary process

Limbus corneae Ciliary body

Iridocarneal angle Ciliary muscle
Pars ciliaris retinag
Palpebral conjunctiva

Bulbar conjunctiva Ora serralo
Pars optica retina
Choroid

Sclera

Scleral ring
Scleral venous plexus

Anatomical structure of eye
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The Vitreous is a jelly like material which fills the posterior segment of the eye.

The Zonular Ligaments connect the ciliary muscle to the perimeter of the lens and stabilizing
the position of the lens. :

Examination of eye
The examination of the eye and periocular structures is essential for the complete evaluation
of the patient.

Vision evaluation
s The animal should be observed walking into the examination room with the client, or in
its own environment.

¢ A blind animal may exhibit high stepping, collision with objects, a stare-like expression,
or reluctance to move in a strange environment. The owner’s impression that the animal
“sees” well at home must be interpreted cautiously.

+ Animals can “memorize” their own environment. The animal is permitted a few minutes
to adjust to the room and observed as the history is obtained.

« The patient’s vision can be further evaluated by noting the response to hand movements,
bright lights or to cotton balls tossed into the visual field.

s The menace response and the visual placement reaction can also be performed to evaluate
the vision.

» In certain circumstances, each eye should be evaluated separately by patching one eve
with a bandage or by covering it with one hand.

+ The vision examination should be performed in normal light, then in dim fight

o Cats generally do not menace test well, but respond well o bright fight stimulation, laser
lights, and coiton ball testing,

Ocular examination

s _An orderly sequence of diagnostic tests must be followed based on the specizl requirements
of each test. :

« Evaluation of the tear film (Schirmer tear test) must be done before the eyve is manipulated

+or any drugs are instilled.

e Cultures of the external ocular structures must be done before extensive ¢leaning is done
and before drugs are instilled.

¢ The use of mvdriatics is necessary for examination of the lens and posterior scament. but
should not be given prior to measuring the iawaocular pressure (JOP).

s The intraocular pressure evaluation requires topical anaesthetic and must be recorded
before excessive manipulation or before the patient becomes restiess and excited.

Periocular examination: Orbit and adnexa
» Orbits are evaluated for symmetry, eye-orbit relationship. defornvities or enlargements.
¢ The eyelid position may be helpful in determining relative globe size. Looking from over
the top of the animal’s head helps to estimate globe position. Additional evaluation of
the orbit consists of examination of the mouth iffoor of the orbit). palpation of orbital
rin, retropulsion of the globe, and evalvation of nasal patency, if neces-ory.

RN FHTI)
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The presence or absence of strabismus and nystagmus is noted.

Esotropia {crossed-€yes) is inherited in Siamese cats ‘ -
Nystagmus occurs frequently i_n Siamese, apparently not a]wayls as§oc1ated w1th‘ clinically
detectable vision defects, but in dogs may result from congenital intraocular diseases, or
acquired vestibular or cerebellar diseases. . |

Special examinations such as sland_ard skull r.adiography, orbital angiography,
ultrasonography, CT and MRI, and surgical exploration may be necessary for a therough

evaluation.

Eyelids

The Conjunctiva and the Nictitating membrane
s The palpebral conjunctiva is examined by manual

The eyelids are examined for abnormalities of positicn, function and structure such as
lagophthalmos plosis, trichiasis, ectropion, entropion, blepharitis, lid neoplasms, etc.
I .

The blink reflex should be evatuated. The efferent limb of this refiex requires .the integrity
of the facial nerve (CN VII) and the orbicularis oculi muscle. The afferent l.lmb.may bc
a menace (CN II), comeal sensation (CN V) or touch sensation to the periorbital skin
(CN V). Rapidity and completeness of the blink should be evaluated.

The lower and upper eyelids should touch the globe. Lower lid.-globe contact is important
{0 prevent accumulation of tears a“.d. debris. The tower “lacrimal lake” may be grossly
distorted by anesthetics and tranquilizers.

Citia or eyelashes occur mainly on the dog’s. upper lid in three irregular rows.

The lower eyelids of dogs and both evelids of cats are usually void of cilia.

The evelid contours are regular and gently curved, partially exposing the openings of the
tarqul-or Meibomian glands (gray line). The duct orifices are frequently raised and

nenpigmented.

eversion of the upper and lower eyelids. ’Excess.ive
lymphoid follicles, increased vascularity. foreign bodies,
ectopic cilia, obstructed tarsal glands, hemo.rrhage,
lacerations. abnormal growths and edema (chemosis) may

be ‘abnormalities observed. _
Coloration of the conjunctiva can be used 10 assess the : ;
presence of aniemia and icterus. Because the.palpebral =
conjunctiva is ransparent, chglazla or impacted
Meibomian glands appear as 'sllghlly raised yellow *
MASSEs. :
Examination of the palpebral and bulbar surtaces of the i
nictitans is important for diagnosis of several common
external ocular condittons, Frequent abnormalities are
eversion of the cartilage of the nictitans, prolapse of t!me_ )
gluind (cherry eye}, foreign bodies, fo]licula.r.conjunclmus, enlargement of the secreto;:y
éland, foreign bodies, follicular conjunctivitis, and enlargement of the bulbar lymphoid

Cherry eye in dog

tissue.

The

Surgical Affections of the Eye 283

The Sclera
+ Look for change in colour, abnormal masses, and tears or lacerations.

¢ Smail vessels in the episclera are usually visible and occasionally a large vortex vein

(especially the dorsolateral vein) can be seen.

+ Enlargement and congestion of the episcleral veins occur commonly with glawcoma.

This venous enlargement remains ever after the glaucoma is controlled.

 Hyperemia of the episcleral vessels is evident in inflammatory conditions. The limbal

hyperemia from iridocyclitis is usually less affected by topical phenylephrine while that
assoctated with the conjunctivitis will usually blanch.

The Cornea

* Comeal reflex is tested prior to topical anaesthetic instillation by a small wisp of cotton

i

gently touched to the comea. If the animal sees the stimulation, false positive result is
obvious,

The cornea is normally transparent, avascular, moist, and unpigmented with a smooth, .
even contour. It should be carefully examined for loss of transparency (edema or infiltrates),
opacity, vascularization, pigmemation, dryness, growths, foreign bodies, lacerations,
changes of contour, and ulceration.

Two types of vascularization occur in the cornea: superficial and deep.

In external corneal diseases, superficial vessels in the anterior one-half of the corneal
stroma are usually continuous with visible conjunctival vessels (“tree-like™),

Deep vessels appear as smali, fine vessels in the corneal stroma that extend from the
anterior sclera or deeper limbal vzssels and are associated with intraocular inflammation.

Fluorescein test is vsed to demonstrate the presence or absence of corneal ulcers.
Fluorescein impregnated paper sirips are touched to the cornea, a faint green may occur
on the corneal surface. The comeal epithelium is lipid-selective and prevents any
appreciable corneal penetration by fluorescein. The dye rapidly diffuses into the corneal
stroma in presence of corneal epithelial defect. Fluorescein retention by corneal stroma
is indicative of an epithelial defect {a corneal ulcer/erosion).

Rose Bengal stain is very useful to study the health of the corneal and conjunctival
epithelium. It produces a brilliant red coloration of any dead or degenerating cells, and
indicates defects in the mucin layer of the tear film. Rose Bengal is retained by the
cornea and conjunctiva in early fungal keratitis, keratoconjunetivitis sicca, pigmentary
keralitis, exposure keratitis, viral keratitis, and certain other corneal ulcers.

Anterior chamber

In uveitis. aqueous tlare is noticed.
Compare the depth of the anterior chamber between the two eyes.

The iris is examined with a focused beam of light and magnification for colour, shape.
pupil size, surface, and movement.

In acute irtis, the iris may appear congested and swollen with loss of detajl, and it may
become darker in appearance with chronicity.
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The Lens

¢ The lens, which is normally a transparent avascular structure, should be examined for

opacities (cataracts), position, presence, and size.

+ Focal cataracts should be localized within the various parts of the lens as prognosis and

etiology may be suggested by location.

* Nuclear cataracts are usually stationary while those affecting the equator or posterior

cortex are often progressive.

+ By slit lamp biomicroscopy, the canine lens may contain focal imperfections that are not

“cataractous.”

« Early cataract formation, evidenced usually as focal crystallization, vacuoles and water

clefts, can be detected long before visual disturbances occur.

Localization of focal cataracts can be performed using the tapetal reflex to highlight the
opacity and then observing which direction it moves as the animal’s eye moves.

For practical purposes, in the dog and cat, the center of axis of rotation of the eye is
the center of the lens. Thus if a cataract is in front of the lens, it will move with the eve
movement. If a cataract is in the back of the lens, it will move in the opposite direction
of the eye movement. Location of a cataract may give clues about its cause i.e. inherited
or associated with PRA {Progressive Retinal Atropy).

Nuclear sclerosis of the lens begins to develop in dogs around 6 years, Biomicroscopic
examinations can detect refractive changes between the lens nucleus and cortex as early
as three years of age in dogs.

Advanced nuclear sclerosis is clinically evident as a blue zone limited te the lens nucleus
that does not impair ophthalmoscepic visualization of the fundus and does not impair
vision,

¢ This is frequently mistaken for cataract formation in older animals.

- The Vitreous

¢ Ophthalmoscopy or the siit lamp blomicroscopy with added Jenses is required to study
the posterior aspect of the vitreous.

» Frequently seen vitreous abnormalities include vitreous strands. asteroid hyalosis,

haemorrhage and infiltration with ioflammatory cells. Small remnants of the hyaloid
vasculature (seen as white strands} are frequently encountered behind the central posterior
lens capsule in the vitreous immed:ately posterior to the lens,

¢ Liquefaction of the vitreous is called syneresis, and opacities that oceur in the liquetied
state are called “synchysis scintillans™. These opacities often rise and {all in the vitreous
as the eye moves.

« Vitreous opacities tend to move sfightly or oscillate within the gel vitreous afier eye
movement ceases.

The Fundus

* The ocular fundus is examined last and requires direct and/or indirect ophthalmoscopy.
» Althongh the fundus can be viewed without drug-induced mydriasis, dilation of the pupil
greatly facilitates examination of the complete ocular fundus.
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¢ The ocular fundus is examined for changes in the normal appearance, detachment of the
retina, chorioretinal hypoplasia or dysplasia, vascular patterns, wltenuation, congestion

hae‘morr_hage, colobomas, scars, alteration in coloration, changes in pigmentation and
foci of inflammation.

* The optic disc should also be examined for size, shape, coler, masses, and pits or
colobormnas.

. Swe]ling_and inflammation of the optic disc occurs with Optic neuritis, which is
characterized by blindness.

SPECIAL DIAGNOSTIC PROCEDURES
Pupiliary light reflexes (PLRs)

* The size of the pupils is evaluated and the direct and consensual pupiliary light reflexes
are tested.

This should be done with a bright light in a dimly lit room.

The Pup?llary light reflexes are affected by the psychic state of the amimal. room
Wumination, age, many topical and svstemic drogs and the intensity of the light stimulus.

Older animals may ex_hibit slow and incomplete pupillary light reflexes resulting from
atrophy of the iris sphincter muscle. This is common in small dogs, especially poodies.

The pupillary margin may have an irregular cr scalloped appearance. Incomplete iris
atrophy may give an irregular pupil shape.

* The rapidity of pupillary light response, extent of miosis and ability to maintain miosis

to constant light stimulation are evaluated.

* The consensual pupillary reflex is nermaily equal 1o the direct. The pupillary light

reﬂexes require integrity of retinal neural cells. optic nerves, oplic chiasm, optic tracts
n?lF[brain (Edinger-Westphal nuclei), and parasympathetic fibers via the oculomotor nervej
ciliary ganglia and the iridal sphincter musculature. The reflex is subcortical and sheuld
be considered an evaluation of the retina and optic tracts, not of vision.

Dru.g in@uced mydriasis is not used indiscriminately. The instillation of mydriatics is
avo@ed in animals with predisposition to, or overt glaucoma, and lens luxation. Young
puppies dilate slowly, often incompletely, and may require multiple drops. Mydriasis

produced by darkening the room may permit a cursory but not complete examination of
the ocular fundus.

Corneo-conjunctival cultures and cytology

+ Corneo-conjunctival culiures and cytology are helpful in the diagnosis and classification

R

of corneal and conjunctival diseases. The procedures are especially valuable in chronic,
severe and non-responsive external ocular conditions.

by N 1
The cultares should be doae before any administration of drops. since many of the drugs
coutam bacteriostatic agents.

Slcple swabs are used to collect material for culture. The swab should be maistened. The
moistened swab is rubbed over the area to be cultured taking care to avoid skin, hair and
other f_icarby structures. Bacterial identification and dise sensitivity tests aid in the choice
of antinicrobial therapy.
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Schirmer Tear Test (STT)
o It is the gualitative examination (agueous tear

» To obtain a specimen for cytelogic examination topical anaesthetic is instilled 2-3 times

over a few minutes and the animal’s head and muzzle are held firmly by the assistant.

¢ To obtain a conjunctival scraping, the lower eyelid is everted and the ventral conjunctival
surfaces are vigorousty rubbed with a stainless steel or platinum spatvla. The collected
material is disiiibuted onto glass slides. Idealty, conjunctiva should be scraped vigorously
enough to obtain basil-r cells without inducing hemorrhage. To obtain a smear of exfoliated
cells, 2 moistened dacron tipped applicator ts rubbed along the conjunctival cul-de-sac
and then rolled on glass slides.

s The specimens are stained with new methylene blue, Gram's, Wright's, Giemsa’s, or

modified Sani’s methods.

production) of the tear-producing system.

» Excessive manipulation of the eyelids, topical
anaesthesia and exposure to other topical and
systemic drugs (such as tranquilizers and atropine) -
are avoided before the test.

s Increased tear production because of corneal
irritation during the test appears to be of little
significance in the dog and the cat.

» The round end of the test paper is bent while stiil
in the envelope and positioned without contamiration
in the lacrimal lake at the junction of the lateral and
middle thirds of the lower eyelid. The animal usually
closes its eyelids during the Lest.

sia .

Schirmer tear test

¢ The STT strip should be left in position for one
minute. After one minute, the paper is removed and measured on a millimeter scale on
the paper envelope.

Schirmer values :

Dog : 21.9 +/ 4.0 mm wetting/minute

Rabbif = 5.3 +/ 2.9 mm wetling/minute

Cat : 20.2 +/ 4.5 mm wetting/minute

Pheno! Red Thread (PRT}

+ The Phenol Red Thread Test is a new, fast and equally accurate method to assess tear
production.

» In the PRT tear test, the thread is 75 mm long and is impregnated with phenoi red, a pH-
sensitive indicator. A 3 mm indentation at the end of the thread is inserted into the
inferior conjunctival sac for 15 seconds. The alkaline tears turn the pale vellow thread
red. A test time of 13 seconds is required compared to the 3 minutes needed for the STT
in humans or the | minute in dogs.

» Anaesthesia is not necessary for the PRT tear test because the subject has little or no
sensation from the thread.

o
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PRT values

Cats : 23.0 mm = 2.2 mm/15 seconds.

Dogs : 29.7 to 38.6 mm/i3 seconds.

Test for tear drainage

* The excretory component of the nasolacrymal system is evaluated by the presence or
absence of medial canthal tearing; passage of fluorescein instilied onto the eye:
nasolacrymal flush; catheterization of the entire system, and by dacryocystorhinography.

» Passage of fluorescein from the eye to the external nares is  reasonable test for patency
of the nasolacrymal system. A strip of fluorescein is moistened with a few drops of
sterile eyewash and touched to the upper bulbar conjunctiva. The dye usually appears at
the external nares in 3 to 5 minutes, Both sides should be performed at the same time
to compare passage times. Ultraviolet light enhances detection of the dye.

» Fluorescein passage in brachycephalic dogs is not reliable as the dye may exit more
readily into the nascpharynx. The animal's tongue and saliva should be examined with
a UV light in these cases,

* The nasolacrymal flush determines patency of the system and the treatment of many of
its disorders. The upper punctum is cannulated with a 22-23 g blunt lacrimal needle or
22-24 gauge teflon catheter under topical anesthesta. Tranquilization or general anesthesia
is seldom necessary for the dog but ofien necessary for the cat. A 2 to 3 ml plastic
syringe with sterile saline is-used to inject the solution through the upper punctum,
canaltculus, nasolacrimal sac, lower canaliculus and out the lower punctum. Once this
“arc” is established, the lower punctum is compressed digitally and the solution is forced

through the nasolacrymal duct and out the external nares.

EXTERNAL OPHTHALMIC STAINS
Fluorescein

Examination of the cornea is incomplete without
utilization of topical ophthalmic stains. Fluorescein is used to
demonstrate the presence or absence of comeal ulcers. For
topical use, fluorescein impregnated paper strips are preferred
to fluorescein solution to insure sterility.

Rose Bengal

Rose Be.gal is retained by the comea and conjunctiva in
keratoconjunctivitis sicca, early fungal keratitis, pigmentary
keratitis, exposure keratitis, viral keratitis, and certain other
comeal ulcers,

Intraocular pressure measurement {Tonometry)

* Intraccular pressure (IOP) can be estimated by digitally,
Schiotz tonometry or applanation tonometry. Subtle
elevations in intraocular pressure, repeated
measurements of glavcomatous eyes under medical
treatment, or after surgical intervention require
instrument tonometry,

Intraocular pressure
measurement (Tonometry}
in dog
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Applanation tonometers (especially the Tonopen type) are very accurate and easy to use.
Applanation tonometers are becoming more common in practices. The Tonopen applanation
tonometer has made it much easier to diagnose and treat the animal glaucoma.

IOP is 16.8 + 4.0 mm Hg in dogs; 20.2 + 5.5 in cats: and 23.2 + 6.9 in horses.

OPHTHALMOSCOPY
Direct Ophthalmoscopy

Direct ophthalmoscopy is wsed more frequently by
practitioners than indirect ophthalmoscopy. However, both
techriques have advantages that complement each other
when used together.

The method 1s termed “direct” because a condensing lens
is not interpositioned between the ophthalmoscope and
the patient’s eye. The examiner has a direct optical image
of the patient’s eye. The fundus image is real, upright and
approximately about 17 to 19 times magnified in dogs
and cats. The fundus area visualized is about 10 degrees
or approximately 2 disc diameters.

In performing ophthalmoscopy, the patient’s body and
head are minimally restrained by an assistant. The
examiner holds the muzzle and/or lids with one hand and
with the other hand holds the ophthalmescope to make
the necessary diopter changes. It is preferred to view the
tapetal fundus several inches from the patient and then
move 10 1 to 2 inches from the patient’s eye when the
optimum focus is achieved and the animal has adapted to
the restraint. The diopter setting is usually started at “0” ard adjusted to between +3 1o
-3 dioprers to provide the sharpest image possible, By using more positive lenses the
lens can be seen at +8 10 +12 diopiers and the comnea at +20 diopters.

Ophthalmoscope

Indirect ophthalmoscopy

Indirect ophthalmoscopy compiements direct ophthalmoscopy.

s To perform indirect ophthalmoscopy, a fairly bright light source is directed into the cve.

"

A condensing lens is interposed between the light source and the eve. Incident light i~
condensed to illuminate the fundus. The reflected light then is condensed by the samv
lens to form a virtual, inverted, and reversed image between the lens and the light sousce
The advantages of binocular indirect ophthalmoscopy are penetration of cloudy media,
large field of view, examination of the peripheral fundus, ease of compensation of refractive
errors and eye movements, stereopsis, greater distance between examiner and paticnt.
two 10 three simultaneous observers and the ability to readily examine the more intractable
patients with fewer hazards to the examiner. The disadvantages include less magnification
for studying particular areas, and the need for drug-induced mydriasis.

Indirect ophthalmoscopy can be employed with only a light souice and a lens. The
indirect ophthalmoscope is adjusied so the light is slightly off center of the examiner s
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visual field (to reduce glare). The patient’s muzzle is held gently and the lens is positioned
3 to 5 cm from the comea and the upper eyelid retracted. The lens is usually held close
1o the comea initially to permit observation of the ocular fundus and then moved away
from the eye until the image is maximum size. When the hand lens is interposed between
the light source and the eye, the fundus is visnalized. Image magnification (2X to 4X)
is dependent on the diopiric power of the hand lens. The +20 lens is the most versatile.
Occasionatly, an annoying light reflection occurs and is remedied by slightly tilting the
hand lens.

Image magnification is dependent on the dioptric power of the hand lens. The +20 D lens
is the most versatile.

Dacryocystorhinography

Fluorescein angiography

Slit-lamp biomicroscopy

It is contrast radiographic study of the entire nasolacrymal drainage apparatus.
This is used 10 identify obstructive lesions of nasolacrymal duct in the dog,

Under general anesthesia, the nasolacrymal duct is first flushed with 0.9% sterile saline
to clear loose debris and 1o determine patency, N

0.5-1 ml contrast agent is injected in the upper punctum after canulation until it emerges
from lower punctum and external nares,

Lateral, dorsoventral and cblique radiographs are taken. This helps in outlining the
nasolacrimal drainage apparatus, thereby revealing ditatation, osteolysis associated
with chronic inflammation and exposing both the site and extent of nasolactimat
obstructions.

Nasal neoplasms that obstruct or deviate the duct can be
delineated with this procedure, whereas those 1hat invade
the nasolacrimal duct may lead to spillage of contrast
material into nasal cavity.

Animal is sedated and pupils dilated, eyt and fundus or
video camera is aligned and control photographs are
taken,

Fluorescein is then injected as a rapid bolus via an 1V
catheter and photography is initiated @ 1 every 2 seconds
after the injection. After 20 seconds photographs are
taken 1.5 and 10 minutes following injection, Phases of
fluorescein angiogram includes prefilling, choroidal,
retinal capillary, retinal venous and recirculation.

It enables the examiner to identify and localize even the
more subtle lesions of comnea, aniterior chamber, lens
and anterior vitreous,

When combined with special lenses the slit-lamp
biomicroscope can be used to evaluate the iridocornea)
angle and ciliary cleit.

Slit-lamp
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« Following instillation of 1% tropicamide initially,
diffuse illumination is used to locate the eye and to
inspect the surface of eyelids, cornea, conjunctiva
and iris.

Gonioscopy

Gonioscope is special contact goniolens s placed on
the cornea to evaluate iridocorneal angie (for detection of
glaucoma) and ciliary cleft. Other uses of gonioscopy include
evaluation of pertpheral anterior synechiae, peripheral ids cysts,
neoplasm, foreign body, granuloma and anterior segment
colobomas,

Gonioscope

ENTROPION

Entropion is defined as inversion of the eyelid margin which results secondary trichiasis
(misdirected hairs of the eyelids). The lower lateral eyelid is usually involved but depending on
the breed, any part of the eyelid margin can be involved:

Clinical signs vary from epiphora to corneal perforation.
Classification:

* primary (anatomical)

* spastic (physiological)

* cicatricial (scarring)

 ——-Bovensie ooglid

Primary (anatomical) : -——Qog

» Primary entropion results from a structural {2‘?\
abnormality of the eyelidAarsal plate. }

* Primary entropion is differentiated from secon-
dary entropion by response to topical anaesthetic.
After instillation of topical anaesthetic if entropion persists, there is no spastic component.

* When entropion oceurs in immature animals, temporary “tacking sutures” by placing
several vertical mattress sutures at the haired-nonhaired junction (approximately 3 mm
from the evelid margin at partial-thickness depth in the lid and apposing to the skin
overlying the bony orbital margin result in eversion of the eyelid margins. Tissue adhesives
or staples have also been used 1o tack eyelids.

* Placemen: of tacking sutures often eliminates the need for surgical correction of entropion
later in life. '

* In mature animals, blepharoplastié surgical iechnique is followed to correct entropion.
The shape, size, and location of the surgical incision vary with the breed, age, severity,
and location of entropion. Silk sutures are recommended in this purpose.

* Medial crothus entropion is a common cause of epiphora in brachycephalic canine
and feline breeds, and also occurs in canine breeds with tense eyelid-to-globe
conformations (Toy and Miniature Poodles, Bichon Frise, Maltese, etc.). The lesion may

N
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Gonioscopy

the cornea 1o evaluate iridocorneal angle (for detection of
glaucome) and ciliary cleft. Other uses of gonioscopy include
evaluation of peripheral anterior synechiae, peripheral iris cysts,
neoplasm, foreign body, granuloma and anterior segment
colobomas. :

» Following instillation of 1% wopicamide initially,
diffuse illumination is used to locate the eye and to
inspect the surface of eyelids, cornea, conjumctiva
and iris.

Gonioscope is special contact goniolens is placed on

Gonioscope

ENTROPION

Entropion is defined as inversion of the eyelid margin which results secondary trichiasis
{misdirected hairs of the eyelids). The lower lateral eyelid is usually involved but depending on
the breed, any part of the eyelid margin can be involved.

Clinical signs vary from epiphora to comeal perforation.

Classification;

»

Primary (anatomical) :

i —

. . ~ — Bovenste ooglid
primary (anatomical) P -

spastic (physiological)
cicatricial (scarring)

Primary entropion results from a structural
abnormality of the eyeliditarsal plate. 3

Primary entropion is differentiated from secon-
dary entropion by response to topical anaesthetic.
After iastillation of topical anaesthetic if entropion persists, there is no spastic componeat.

When entropion occurs in immature animals, temporary “tacking sutures” by placing
several vertical mattress sulures at the haired-nonhaired junction {approximately 3 mm
from the eyelid margin) at partial-thickness depth in the lid and apposing to the skin
overlying the bony orbital margin result in eversion of the eyelid margins. Tissue adhesives
or staples have also been used to tack eyelids,

Ptacemen? of tacking sutures often eliminates the need for surgical correction of entropion
later in life.

In mature animals, blepharoplastic surgical technique is followed to correct entropion.
The shape, size, and location of the surgical incision vary with the breed, age, severity,
and location of entropion. Silk sutures are recommended in this purpose.

Medial conthus entropion is a common cause of epiphora in brachycephalic canine
and feline breeds, and also occurs in canine breeds with tense eyelid-to-globe
conformations (Toy and Miniature Poodles, Bichon Frise, Maltese, etc.). ’[Pe lesion may

2
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be subtle and s often overlooked as a cause of epiphora. Medial canthoplasty surgery
is required.

¢ Care should be taken to avoid accidental incision at the canaliculi.

* Use of Elizabethan collar is recommended post-operatively 10 prevent self-excoriation of
the surgical area,

“pastic (physiological)

* Spasm of the orbicularis oculi muscle in response to ocular pain or iitation results in
spastic entropion, Secondary trichiasis may result, which causes further ocular pain,
additienal blepharospasm, and more pronounced entropion.

* Topical anaesthesia relieves the spasticity of the ocular muscles and confirms the condition.
In chronic condition, spastic entropion may become cicatricial secondary to tarsal fibrosis,

* Treatment is aimed at Temoving the cause of ocular pain and placement of temporary
tacking sutures.

Cicatricial

Cicatricial entropion results from trauma or faulty eyelid surgery or from chronic spastic

entropion. Cicairicial entropion is less common and surgical correction is more difficult to
achieve.

ECTROPION

Ectropion is eversion of the eyelid margin. This may
result in exposure of the conjunctiva {usuatly lower} but is
usually less serious than entropion. Ectropion may also notice
secondary 1o instability of the fateral canthus and is

misdiagnosed as primary ectropion. Hoomylies

Classification

Onderste n-F'}_
* Conformational ectropion - 1t is the most common  ©0gld
cause of ectropion commonly seen in Spaniel and
hound breeds
* Neuroparalyiic ectropion - Facial nerve damage may result in this condition.

Clinical signs of ectropion inelude visualization of the lower conjunctiva, and may include
conjunctival hyperemia, keratitis, and mucus accurnulation in the Jower conjunctival cul-de-sac.

Surgical maneuver : Correction of ectropion is indicated only when the ability of eyelid
1o blink is intact and abnormalities of the cornea are evident. Surgical correction by full-thickness
wedge resection is simple and effective. A “V 10 Y” blepharoplasty can also be used for cicatricial

ectropion. This elevates skin overlying scar tissue and allows the eyelid margin (o retract 1o a
more normal position.

GROWTHS AND TUMOURS OF EYELID

Neoplastic eyelld diseases

* Canine eyelid neoplasms generally have a benign biological behavior and can usually be
differentiated based on clinical appearance.
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* In stark contrast 1o eyelid neoplasms of dogs, those of cats have a malignant
biological behavior and can not be differentiated from each other based solely on clinica}
appearance.

* Feline eyelid neoplasms may all be raised, alopecic, and eventually ulcerate, Cytological
examination of fine needle aspiration and biopsy samples of feline eyelid masses may
reveal specific type of neoplasm. Feline eyelid neoplasms should always be submitted
for histological identification,

Eyelid neoplasms

Meihomian (Sebaceous) adenoma : It is the most comman eyelid neoplasm of dogs and
is observed at the eyelid margin, near the Meibomian orifice. Surgical maneuver inctudes debulking
and adjuvant cryosurgery or full-thickness eyelid resection.

Melanoma : Lid melanomas are usually benign and most frequently recorded in older dogs
of heavily pigmented breeds. This tumour is usually slow growing, may be multiple, and is
cryosensitive.

Papilloma : Papilloma is usually seen in young dogs. Surgical removal is recommended if
a rapid increase in size or irritation to the corne is evident, Papilloma may spontaneously
regress in young dogs. It is very cryosensitive.

Adenocarcinoma : Adenocarcinoma and Meibomsian gland adenoma can not be differentiated
based on clinical appearance. Adenocarcinoma is histotogically malignant byt benign biological
behavior is the rule. It is also cryosensitive.

Histiocytoma : Histiccytoma is mostly observed in young growing dogs. Histiocytoma is
always raised, less than 1 ¢m in diameter, pink in color, hairless, and has a characieristic rapid
growth pattern. Histiocytoma can regress spontaneously between 3 and 5 weeks after it
appears,

Squamaous cell carcinoma : Squamous cell carcinoma is the most common eyelid neoplasm
of cats which is characterized by very rapid growth, highly invasive locaily, with a tendency to
ulcerate early and occasionally late metastasis to regional lymph nodes or organs.

Treatment options inciude wide surgical excision and
adjuvant radiation, cryosusgery, interstitial brachytherapy, or
hyperthermiia.

Basal cell carcinoma : Basal cell carcinoma is another
commeon eyelid tumour of cat. This tooks like a discrete circular
nodule that develops an ulcerated surface. Eyelid basal celi
carcinoma in cats ulcerates with equal frequency as other eyelid
neoplasms, unlike those located elsewhere on the body.

Fibrosarcoma : Fibrosarcoma is a firm, raised, alopecic,
mass that also may ulcerate. It may be associated with FelLV
(Feline Lukemia Virus) infection.

Mast cell tumor : Characteristics of this tumour is similar
to that of Fibrosarcoma but generally has the best prognosis of
all eyelid neoplasms in the cat. Local excision with appropriate
Surgical margins may be curative,

2
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Affections of conjunctiva chlamydial, or bacterial). Bacterial conjunctivitis in dogs occurs mostly secondary to an underlying

!
I
]
Nonspecific conjunctival responses to disease I disease that alters nornal resident conjunetival flora and favors bacterial proliferation. Allergy/ .
1. Cenjunctival hyperemia may result in fesponse o a variety of local and systemic ! hypersensitivity is the common causes of conjunctivitis in the dog. I
diseases. Conjunctival hyperemia should not be used synonymously with conjunctivitis ;
until and unless other criteria for inflammation are fulfilled,

Affections of comjunctiva can be classified as :

1. Infectious affections,

2. Conjunctival haemorrhage: Rupture of the conjunctival capillaries _due to extermal ' 2. Non-infectious affections,
frauma may result in haemorrhage which usually occurs into the subconjunctival tissue. : . . L ) L
Generally, treatment is not required and the haemairhage will spontaneously resolve in i Infectious Co_n_lunctmtls : ln'fecm.)n. is by specific pathogens. Secondary conjunctivitis is
several days. However, conjunctival haemorrhage should warrant to perform a complete more common leading to keratoconjunctivitis.
ophthalmic examination to determine if concurrent intraocular damage has occurred. ) {a) Bacterial conjunctivitis - Bacterial conjunctivitis deveiops secondary o eyelid
3. Chemosis: I is the condition where there will be edema of the conjunctiva. Tt may abnormalities or kefﬂlOCO.“jU"CfiViliS‘ Cavsative organism is Staphylococeus sp and
result from focal allergic reactions, iitatingftraumatic stimuli, in presence with infections other gram positive organisms.
{upper respiratory) disease fchiamydiosis in cats), or obstruction of orbital venous : - {8) Viral conjunctivitis : Canine distemper virus is one of the cause, It produces
drainage. Affected pant appears pale or dark and swollen. Undertying cause should be : mucopurulent discharge,
removed to cure the disease. {¢} Fungal conjunctivitis : Infection with Blastomyces dermatitis causes nodule formation,
4. Lymphoid Follicle formatjon is generally secn va the bulbar surface of the nictitating ! ltraconazole is drug of choice.
membrane. Chronic physical irritation {e.g.. entropion, trichiasis) or antigenic stimulation {d) Rickettsial conjunctivitis : Rickensia rickettsii causes vascular lesions of conjunctiva,
(e.g.. allergies) is the most common cause, uvea and retina. Canine Ehrlichiosis causes serous ocular discharge and conjunctival b
5. Pigmentation: Chronic iritation {trichiasis, ectopic cilia, keratoconiunctivitis sicca or { hacmorrhage, anterior uveitis and retinal haemorrhage, !l
inflammation may result in hyperpigmentation of the conjunctival epithelium. : (e) Parasitic conjunctivitis : Thelazia spp. infects the conjunctival sac causing chronic ‘

. . conjunctivitis. The worms are susceptible to Tewramisole as 0.5% solulion.
Conjunctival Neoplasms

i . o . Non infectious conjunctivitis B
o Melanomas, squamous cel] carcinomas, angicendotheliomatosis. mast cell tumors, . L ] L X . N i . i
e haemangiomas haemangiosarcomas angiokeratomas papillomas. lymphosarcomas and : {a) Alergic conjunctivitis : It Gceurs im combinatior, with Atopic dermatitis Pallen prains.
+ v ’ B N - . . . . . . . N
histiocytomas are some of the neoplasm of the conjunctiva. Combined excision nd eryotherapy dust. bacterial foxms art? som'e alltargel?s. Ch?‘“@’f \gede_m I.GFCOHJFJHC[I\Q).. .,‘.)E‘.eima, -'E
zre advised treatment . serous ocular discharae is noticed in this conjunctivitis. Corticosteroids are administered "

N ! to treat this condition,
on-neoplastic conjunctival mas . . . . G . -
P njunct asses ; (b} Follicular conjunctivitis results due to chronic anngenic simuiation (entropion, allergy)
* Informatory modules.

and is characterized by clear vesicles in the ventral conjunctival eul-de-sac of young,

* Displaced orbital far. iarge-breed dogs. In severe, acute onset, allergic conjunciivitis May cause serous
* Cyst. ocular discharge and profound chemosis. In chronic cases, hyperemia and mucoid
+ Conjunctival dermoid. discharge are more typical. Topical application of corticosteraids resolves follicular
* Parasitic granuloma. conjunctivitis. :

* Onchocerciasis due 10 Onchocerca liennalis causes eranuloma of cotjunctiva. Manual : fe) Plasma cell conjunctivitis is manifested by thickened. “cobblestone appearance to the

removal of the worm is curative method, ) :sur‘tucc.ot Fhe nlctltatlng.membrz}ne_ It 11_1ay be assoc:gted with sub‘-eplthel_:al Furneal

i infiltration {pannus). Topical corticosteroids and/or topical cyclosporine application can
control the conditions.

{d) Conjunctivitis associated wilh tear deficiencies : Keratoconjunctivitis sicea is a resull i
of frequent development of secondary bacterial conjunctivitis in the dog. ‘

| {e} Ligneous conjunctivitis : Thickened. hyperacmic palpebral conjunctiva with proliferation

' of opague membranes is ohserved in Ligneous conjunctivitis, Immunosuppressant drugs

are good oplion to cure this condition,

Conjunctival manifestations of systemic diseases
I. Leishmaniasis.
2. Listeriasis.
3. Herxo zonosis.
4. Tyrosinemia.
A. Conjunctivitis

Primary conjunctivitis attributable to infections pathogens is exceedingly rare in dogs whereas
feline conjunctivitis is almost always primary and auributable to infectious pathogens (viral,

Conjunctivitis due to anatomical abnormalities. Anatomical abnormalities cause
conjunctivitis, '
*
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{a) Medial canthal pocket syndrome : Enopthalmia, deep orbits, narrow skull slight
entropion and inadequate tear discharge cause conjunctival affection,

{#) Medial Aberrant Dermis (Carunular Trichiasis) : It occurs in brachycephalic breeds
of dogs. Surgical removal of the aberrant dermis and cryotherapy resolve the problem.

Conjunctivitis caused by tramma. Grass awns and other plant materials cause blepharospasm,

mucoid discharge, hyperemia and corneal ulcers, Mechanical removal of the irritating agents
relieves the condition.

Common causes of conjunctivitts in the cat include : Herpes virus (FHV-1), Chlamydia,
Mycoplasma, Calicivirus, and Eosinophilic conjunctivitis.
Occlusion of nasolacrymal duct
Etiology
* Congenital absence of inferior canaliculus,
* Inflammatory condition of the nasolacrymal
apparatus ( e.g. dacryocystitis),
* Presence of foreign body.
¢ Secondary 10 scaming—traumatic, inflam-
malor)‘.
Signs. Depends on cause.
() Inflammatory/foreign body
* Epiphora-—mucopurulent discharge.
» Conjunctivitis.

* Pain on palpation of medial canthus region.  Occlusion of naso-lacrimal duct in dog
* Abscessation in severe cases.

(i) Congenital/scarring/neoplastic

* Epiphora,

Imperforate puncta or puncial membranes are most commonly seen in American cocker
spaniel, toy and miniature poudle.

Diagnosis

(a2} Negative fluorescein passage.

(b) Flushing duct to recover material.

() Dacry(x:—};slorhinography.

Treatment

* Systemic antibiotics (topical and Jor systemic)—to control infections.
* Anti-Inflammatory dregs (topical and /or systemic).

* Corticosteroids (Topical)—in non-infectious ori gin. It should not use if concurrent corneal
ulcer is present.

Squint {Strabismus)

Abnormal deviation in the position of the eyeball is termed as squint or strabismus.
Classification : On the basis of the direction of deviation of the eyeball it can be grouped

as :
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¢ Horizontal squint : Deviation is along a horizontal plane. Further it may be lateral
(divergent) squint and medial (convergent) squint.

+ Vertical squint : Deviation is in the vertical plane. It may be in the form of an upward
deviation of the eyeball or a downward deviation of eyeball.

+ Oblique squint : Deviation is in a direction other than the horizontal or vertical plane.

Etiology
» Congenital.
+ Infection in the middle ear, brain tumours, meningitis etc.
Treatment
Surgical treatment is indicated when the condition is not associated with any apparent
disease. The principle of treatment is 1o severe the offending eye muscle to correct the position
of the eye ball.
Technique
s Keep the eyelids well dilated with a speculum.
» Lift the conjunctiva with a conjunctival forceps in the level of the muscle to be divided
and incised.
* Introduce a strabismus hook to locate the muscle to be divided.
* Severe the muscle close to its scleral attachment with a narrow, thin bladed knife introduced
through the conjunctival wound.
* The eyeball may rotate to the normal position as soon as the muscle is severed.
= Release the eye specolum. _
* Apply a suitable antibiotic eye ointment and protective bandaging daily till the healing
is complete.
Prognosis : Guarded.
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KERATIT'S

Keratitis s inflammation of the cornea. Keratitis has nizmerous causes, some specific, others
incidental or secondary. A diagnosis of keratitis usuatly must be qualified by stating the predisposing
or acral cause because the use of keratilis alone is non-specific,

General signs

» Pain-The more superficial the lesion, the more painful condition due to presence of the
nerve endings.

* Iridocyclospasm followed by phetophobia and blepharospasm. All these may cause
self-mutilation.

* Lacrimation leads (o epiphora. The discharge may become mucopurulent especially if
bacterial infection occurs. '

+ Conjunctival hyperemia.

s Loss of corneal transparency due to edema, cellular infiliration, vascular in growths.

 Impaired vision—If severe and bilateral,

* If bilateral severe blepharospasm is associated with the discase, this also would cause
temporary loss of vision because of the closed evelids.

Clagsification

Superficial keratitis—Ii is characterized by comeal vascularization and opacification, which
may be due to edema, cellular infiltrates, pigmentation, or fibroplasia,

Etiology : Traumatic, Mechanical factors. such as fid conformational defecis and foreign
bodies, secondary invasion by bacteria and. in horses, by saprophytic fungi. Bilateral superficial
heratitis may be immune-mediated or associated with a lack of tears, eyelid conformational
detects, or infectious agemts

Interstitial keratitis is a deep involvement of the corneal stroma with all chronic and many
acute cases of anterior uveitis. The comneal vascularization is less branching, finer, and deeper
than in superficial keratitis; if the endothelium has been disrupted, corneal edema is ofter marked.

Etiology : Systemic diseases, such as infectious canine hepatitis, malignant catarrhal fever,

aystemic mycoses, and septicemias that localize in the eye, can cause bilateral or unilateral
wierstitial keratitis.
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Therapy is directed at the ireatment of anterior uveitis, the systemic infection, or both,

Ulcerative keratitis may be superficial, deep with or without descemetocele, or perforating.
Pain (more in superficial ulcer), comneal imegularity, edema, and vascularization are signs of
ulceration. A dense, white infiltrate at the margin of the ulcer bed indicates strong leukotaxis and
bacterial involvement.

Smafl ulcers may be diagnosed by application of topical fluorescein.

Etiology :

1. Infections:

Bacterial : Pseudomonas; Moraxella (cattle)

Viral : canine distemper, herpes virus, infectious bovine thinotracheitis,

Mycotic : Chlamydophila among numerous species, horse most commenly affected.

2. Neurotrophic : Non-functien of ophthalmic branch of trigeminal nerve with the history
of recent trauma to head. The ulcer does not arise simply due to lack of innervation, but may be

associated with trauma to an eye which has lost an important defense mechanism against corneal
irritation, the blink reflex,

3. Metabolic disturbances : Hypoestrogenism (e.g., in ovarichysierectomized dogs) probably
may cause some spomtaneous ulcerations.

*» Dogs and horses : mechanical in origin.

* Cattle, sheep, and reindeer : mechanical causes and infectious agents.

¢ Cats and horses : herpes virus infection is a frequent cause.

* All ulcers have the potential for secondary bacterial comamination or endogenous
enzymatic “melting” of the stroma,

Mechanical: Abrasions by clippers, whips; eyelash abnormalities: foreign bodies: exposure

of cornea in proptosis or prominent-eyed breeds: eyelid diseases such as entropion,
Diagnbsis
e Thorough examination of the eye to find a cause for the vlcer,

¢ Use fluorescein dye  outline limits of ulcer.

Treatment : Should be continved until the vlcer is healed.

¢ Correct the cause if known.

* Topical medical treatment for most ulcers :
Bacterial : broad spectrum antibiotic 4 times 2 day. For ulcess caused by Streprococcus
in the horse, penicillin usually is the drug of choice.
Viral : idoxuridine or vidarabine.
Mycotic : topical miconazole, nystatin or amphotericin B. Absolutely no corticosteroids
should be used.
Chlumydophila: Chloramphenicol or tetracycline traditionaily used; erythromycin may
be beneficial.

¢ Torelieve pain cansed by iridat and ciliary spasm 1% atropine (iridocycloplegic) 3 or 4
times a day for 2-3 days, then once or twice a day. :
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¢ Anticollagenase agents : Acetylcysteine/serum from the patient. Use only if the ulcer
shows signs of rapid progression.

* Protect the cornes :
+ Soft contact lens: not extensively use in veterinary practice.

+ Third eyelid flaps: The third eyelid may be sutured to the bulbar conjunctiva or to
the upper eyelid under general anesthesia.

+ Do not do in birds because this will damage the third eyelid, and ghe third eyelid
is critical for corneal health in birds.

+ Tarsorrhaphies.
+ Conjunctival flaps.

» Cauterization : Cotton tipped applicators are lightly soaked in Cauterizing solution (2%
tincture of iodine) and the edges of the ulcer are gently rubbed to remove the epithelium
under topical anesthesia. Superficial ulcers which are refractory to topical medication or
which re-epithelialize only to brezk down again may need to be catterized. Rinse the eye
with artificial tears when done and treat medically. R

* Osmotic agents : Topical 5% NaCl ointment 3-4 times a day may be helpful in cases
where the epithelium fails 1o become adherent to the underlying stroma,

* Systemic medication : In case of deep ulcers with concurrent uveitls, systemic
administration of broad spectrum antibiotics for several days is indicated,

* Granulation tissue associated with deep ulcers : Once the ulcer is filled with granulation

tissue, topical corticosteroids should be used 3-6 fimes a day to reduce scar formarion’
Drops may be better than ointment because of less interference wisy healing.

Eosinophilic keratitis

This is an uncommon condition in cats, and rarely seen in the dog and horse. It is characterized
by corneal infiltration with eosinophils, mast cells, or both with granulomatous inflammatory
response. Although often unilateral, both eyes can be involved, especially if treatment is ineffective.

“In the eye of a patient with cosinophilic keratitis, the conjunctiva will initially be reddened

tnitially, Next, a few whiite “cottage cheese” deposits wilt develop on the COmea andfor on the
conjunctiva immediately adjacent to the cornea. Finally, the cornea will become pink to red and
a white plaque Will develop on the cornea. Diagnosis is done by cytologic examination of
scrapings of the comeal lesion, or hy superficial corneal biopsy.

Treatment
* Topical strong steroids several times a day.

* Oral megestrol acetate @ 5 mg every 24 hrs for five days, followed by 5 mg every other
day for 10 days, tapering off as the lesion regresses. Topical steroids and megestrol
acetate should not be used simultaneously because this may exacerbate adreng] suppression.

* Prognosis : guarded.
Corneal stromal abscesses in horses are generally the sequelae of healing corneal ulcers

or defects and the trapping of bacteria or fungal drganisms (or both) within the stroma after re-
epithelialization. A variable, white to yehow, stromal infiltrate is surrounded by an intense-stromal
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keratitis and vascularization, Treatment with intensive topical and oceasional systemic antibiotics

(and if indicated, antifungal), iridocycloplegics, nonsteroidal anti-inflammatory drugs, and surgical
drainage of the abscess is the common practice.

Pannus (chronic superficial keratitis)

Subepithelial infiltration of the comea by fibrovascular tissue and mononuclear inflammatory
cells in any chronic, superficial keratitis is termed as pannus. It is mostly seen in German
shepherd dog. Causes are unknown, may be related to autoimmune problems. Irritation (ultraviolet

light, dust, wind or infection) can aggravate the lesion.

Signs and natural history. It is mostly bilateral, occurs in dogs those are older than 9
months with highest frequency during 2 10 5 years of age. It characteristically begins in the
ventrolateral limbal region of the cormea as a zone of granulation tissue (pink) invading the
cornea. From here it continues 1o grow inward; as this continues, a lesjon may begin in the medial
limbal area and grow towards the original lesion, Lesions may then arise from dorsal and ventral

this occurs bilaterally, the dog may become blind, The progression of changes vsually is slow,
but can develop within several weeks,

Treatment : Topical corticosteroids 0.1% dexamethasone or 1% prednisolone acetate) @1
drop in each eve 6-8 times a day for at least 2 weeks are {he most effective form of treatment,
» Subconjunctival infection of corticosteroid {triamcinolone) is useful in moderately
advanced lesions or lesions where topical treatment is becoming ineffective in the patients
with lesions which progress in spite of corticosteroid Ireatment requires Beta radiation
@ 5000 to 7500 rads/area in conjunction with systemic and topical steroid injection,
* Advanced lesions causing temporary vision loss due to severe scarring or melanosis
warrant superficial keratectomy.

Descemetocele

It is the condition where Descemet’s membrane 1o protrude through the wound of comes - -

in the form of a smalt, transparent vesicle. Treatment is aimed at supporting and protecting this
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lesion until the cornea can heal. Various surgical procedures including conjunctival or third
eyelid flap are performed. However, anterior chamber paracentesis to lower intraocular pressure
as part of the therapy is not so effective. '

Feline Corneal Sequestrum (comeal mummification, the ‘isolated black lesion’, comeal
nigrum, keratitis nigrum, focal degeneration of the comea, corneal necrosis, primary necrotizing i
keratitis) is a condition peculiar to the cat in which the comeal stroma dies and then degenerates. {
The dead stroma becomes pigmented with comeal edema and white blood cell infilration as a !
‘foreign body” reaction to the necrotic tissue ocenrs, |

Corneal Dystrophy

Corneal degeneration and dystrophies occur in dogs, cats, and horses. Corneal degenerations !
are often unilateral and usually secondary 10 ocular or systemic diseases. The cornea) dystrophies
are bilateral; appear inherited or breed-predisposed in dogs; and often consist of the deposit of
triglycerides, cholesterol, and calcium within the corneal stroma. In the patient with painful
iesion, steroids can be tried initially to suppress the inflammation. Subsequently, then surgery
needs to be performed. The surgery entails surgically removing layers of the comea until the

cholesterol has been completely removed and subsequent use of steroids to prevent retumn of the : The léns is an important component of the refractory mechanism of the eye. Any condition
lipid. that alters the state of the lens from normat vision is interfered. It is to be remembered that lens .
o being an avascular strocture, as a limited capacity for pathological responses. f
tec Congenital abnormalities

Aphakia is the lack of a lens. True aphakia is extremely rare and useally is associated with
severe arrest in ocular development so that severe microphthalmia or congenital cystic eye is the i
resuit. G

Wt Coloboma of the lens is a rare condition, which often is accompanied by coloboma of the ;
uveal tract. Clinically the lens will appear notched or may be abnormal in shape, due to uneven o
tension on the Jens capsule in the area of the uveal coloboma during development.

Microphakia : The lens is smaller than normal. It may be an isolated lesion or oceur as
part of a syndrome of multiple ocular anomalies, If not already cataractous at birth, it often will
opacify later in life,

Lenticonus : In this condition, the surface of the lens protrudes at the anterior or posterior
pote in conical form. The defect in the lens capsule often appears as a circular defect of the lens
and the protruding material may be opaque. The
lens capsule in these defective areas often is weak
and may spontaneously rupture, Posterior lenticanus
may be associated with persistent hvperplastic
pramary vitreous. Lenticonus internum describes an
abnormally shaped lens nucleus which extends into
4 the posterior cortex.

Acquired Abnormalities

Cataract is opacity of the lens (including the
capsule) which results in foss of transparency of
the lens and, therefore, interferes with vision (or
visualization of the ocular fundus). It may be focal,
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thus not preventing vision through clear portions of the lens, or diffuse, thus severely diminishing
visual capability or even blinding. Cataract is the most common disease of the lens, simply
because the lens reacts to most insults by opacifying. Although it can be an isolated condition,
it often is seen associated with ocular abnormalities,

The pathogenesis of cataract development is not fully understood. Lens fiber transparency
is affected by swelling and coagulation of protein. Opacification due to the imbibition of water
may be reversibile if the pathologic process is corrected. Opacification due to chemical changes
in the proteins is irreversible. On a cellalar level, it is associated with intra- and extracellular
vacuolation and local precipitation of protein, loss of epithelial cells, aberrant epithelial cell
differentiation or epithetial ceil metaplasia,

Classification
Classification based on the degree of opacification or maturity of cataracts is :

L. Incipient cataracts : These are the first evidence of opacification. Vision is not ffected.
The opacity may or may not progress.

2. Immature/Incomplete cataracts - Lens is largely, but not completely, opague. Ciinical
vision may have present in dog or cat with he presence of tapetal reflex. Slighily
enlarged lens are seen due to imbibition of water.

3. Mature/Complete cataracts : Lens is totally opaque preventing vision in that eye.
Intumescent fenlarged due to imbibition of water) of the lens may be noticed.

4. Hypermature cataracts/Complete with shrinkage : Break down of the lens proteins and
subsequent disselution of the opactfied lens material and the escape of the broken down
proteins through the capsule resulis shrinkage and clearing of the lens.

3. Morgagnian : Coriex is hquefied, but nucleus is not and floats in the cortex (settles
with gravity).

In dogs less than one year of age, resorbing type cataract is sometime noticed in which the
Cataractous material gets resorbed leaving the anterior and posterior capsules in contact with each
other. Clinical vision may return with the resorption of the cataractous material.

Classification on the basis of age

L. Congenital : present at birth.

2. Developmental or Juvenile’ cataracts : develops sometime after birth, but generally
before adulthood - many of 1he heritable and nutritional cataracts fall into this category.

3. Degenerative : cataract formation after normal development. This includes cataracls
which occur as a result of senescence {*senile’ cataracts).

Cataracts as clinical entities

Hyaloid cataract : Opacity is posterior subcapsular and capsular, and ranges in size from
pinpoint to a larse, whise plaque containing blood vessels. It is caused by a defect in the
resorptive process of the hyaloid vessels and is congenital. Usually not progressive; mydnatics
may be helpful if vision is affected. Small hyaloid remnants (without lens opacity) commonly are
found in all animals and are of no concern.

Y-suture cataract : Granular clumping along the arms of the Y-sutures. It may represent.

as a variable expression of a heritable cataract seen tn golden retrievers.
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Persistent pupillary membrane cataract : These are anterior capsular and usually non-
progressive. It may range in size from pinpoint to large plaque, Relatively few patients with
persistent pupillary membrane will have cataract. Mydriatics if vision is affected may be tried.
Surgical therapy is not advocated.

Metabolic cataract : Here, metabolic diseases like diabetes metlitus result in defective
lens nourishment which in turn leads to cataract. Lesions first begin in the equatorial cortical or
posterior subcapsular regions and often progress rapidly. Once they begin, they may advance 1o
completeness regardless of treatment. Cataract extraction may be successfully performed if the
patient is being well-controlled for the systemic disease,

In the case of diabetes mellitus, abnormally elevated blood glucose concentration leads to
an increase in glucose within the lens. This overloads the normal glucose pathways and leads to
incieased sorbitol which cannot escape the lens and results in imbibition of fluid by the lens
(opacification results),

Toxic cataract : Drugs like Disophenol, used in treating hookworm infection, can cause
lenticular opacities at doses not much higher than used clinically, but these opacities usually are
reversible after the drug is discontinued.

Heritable: Few species and breeds are more predisposed for cataractogenesis. In some
breeds of dogs, cataract formation is heritable. In others, the heritable nature of the disease is
suspected, but not yet proven. Generally, heritable cataracts are manifested within the first few
years of life, but can be congenital. .

Complicated or secondary cataracts may result as a sequel of ccular injury, uveitis or
other intraocular inflammation and some systemic tlnesses. If there is minor damage to the lens
and the cause is ameliorated, the opacity formed probably will be stationary, If there is recurrent
uveitis or if the original injury severely damaged the lens, the opacity may enlarge and eventually
involve the entire lens. Treatment is aimed at eliminating the cause. Mydriatics may be helpful
for incomplete cataracts.

General comments on cataracts
¢ Fupillary responses to light are normal nnless there are other problems.

* Two different areas of medical management in the dog are in obtaining a reasonably
dilated pupil during dnd after surgery and controlling the anterior uveal inflammation
post operatively.

* Myariasis is essential for cataract surgery. Atropine sulphate (1%) is administered
frequently topically 3 1o 4 times daily for 1 to 2 days prior to surgery.

* Topical and systemic antiprostaglandins may be used in maintaining a large pupil. Release
of prostaglandin results papillary miosis during and following surgery.

* ‘Topical Antibiotic instillation on 1 to 3 days prior to surgery is recommended.

Methods of cataract removal

There are four basic types of cataract exiraction practices in Veterinary ophthalmology
today :

L. Extracapsulsar extraction : removal of the lens after removing the anterior capsule.
The posterior capsule usually is left in place.
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L. Intracapsular extraction : removat of the Jens without rupturing the capsule. Difficult
in most non-husan animals due 1o firm attachment of zonules and adherence to the
anterior vitreous fice,

3. Cryoextraction,

4. Phacoemulsification.

5. Discisssion and Aspiration.

Extracapsulsar extraction

* Corneal Incision : The comeal incision is made | to 2 mm anterior to the limbal margin.
Disadvantage of this technique is the increased incidence of corneal optical opacification
along the incision line.

* Removal of anterior lens capsule : Anterior lens capsule is grasped with the extra
capsular forceps and open them widely. The teeth are pressed apainst the anterior lens
capsule and compressed slowly, This procedure can tear the capsule in the weaker
equatoriaf region of the lens. The extra capsular forceps can be rotated slowly 1o free any
remaining attachment of the anterior capsule. Gentle imigation of the anterior chamber
with 2 balanced salted solution is done to remove remaining pieces of cortical material,

¢ Closure of anterior chamber - Absorbable {polyglactin 910 and polyglycolic acid) or
non-absorbable (6-0 and 7-0 nylon and prolene) suture material with swaged on spstula
or reverse cuiting needles may be used.

Intracapsular lens extraction

The surgical approach and wound closure are same as that in extracapsular extraction. The
difference is that the lens material is removed within an intact lens capsule.

1. Enzymatic zonnlolysis : Though alpha chymotrypsin {1 : 5000) given good resuits in
intracapsular lens extraction in hyman beings, even higher concentration of 1: 2500 10 1 : 500
give poor results in dogs. Also, there has been post operative complication foltowing this dose.

2. Forceps delivery : Two methods are used twmbling and sliding.

Cryoexiraction

The eryoprobe (Carbon dioxide, Nitrous axide or liquid nitrogen) is activated and placed
in the anterior lens capsule in the superior quadrant. An ice ball adhering the probe 1o the lens
forms in approximately 4 to 6 seconds. Once both combined with a forward motion of the lens
are used to bréak the zonular attachments and the lens is removed.

Phacoemulsification

In this method, high frequency ultrasonic vibrations are used to fragment the lens into fine
pariicles, which can be aspirated from the anterior chamber. The anterior lens capsule is then
facerated near the equator and the ultrasonjc tip placed ino the lens cortex. Care must be taken
to maintain the anterior chamber depth with the irrigating fluid and to keep the ultrasound tip
within the capsule throughout the procedure. The anterior lens capsule and the remaining lens
epithelivm are removed with intraocular scissors. The second incision is closed first with a 9.0
absorbable suture material in a simple interrupted fashion. The chamber is reformed as the
injection canula is removed and the first incision closed in a similar manner. After
phacoemulsification and aspiration of the cataract, if an intraocular lens has to be implanted and
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limbal incision has to be enlarged using corneal scissors according to the width of the IOL. The
advantages of this technique include smaller incision, the surgery time is less, and there is less
of postoperative uveitis and improved overall surgical result when done properly.

Discission and Aspiration

This is possible in dogs lesser than one year of age as the entire lens is soft enough to
permit discission and aspiration. A small incision is made and the anterior lens capsule js incised
and as much as possible removed. The Jens cortex and nucleus are broken into small pieces by
discission and the lens material is removed by aspiration.

Intraccular lens implantation

Although aphakic canine patients function reasonably well, postoperative vision can be
improved by inserting an artificial intraocular lens after cataract remaval, Because of the sensitivity
of the canine uvea to contact with intraccular lenses, a posterior chamber implant inserted within
the capsular bag is the best location.

The prosthetic fens has two parts—an optic and two haptics. The optical portion is made
of polymethacrylate and measures about 7.5mm in dizmeter, the haptics measure about 16mm
from tip to tip. There are different types of intraocular lenses available. Sificone lenses are also
available, which require only a small part of entry into the anterior chamber for introduction,
Although there is some individual variability in refractive need, an implant of about 40 dioptres

brings the majority of canine patients acceptably close to emmetrpia.

Needle or scissor capsulotomy is preferred if an intraocular lens is to be inserted because
of the desirability of having a controlled capsusular tear with large anterior flaps. After cataract
extraction, the incision is closed, except for an 8mm superior wound (or extended to 8mm if
phacoemulsification is used). The anterior chamber and capsular bag are reformed with viscoelastic
solution (hyaluronic acid, methyl cellulose, chondroitin sulphate alone or in combination). and
the implant is inserted into the capsular bag. The lower hapltic is inserted directly and the superior
haptic either dialed with a hooked 30-gauge needle or otherwise manipulated into place. Dialing
however ensures capsular placement of both haptics with minimal capsular stress.

Post operative care
All patients may develop some degree of Post operative anterior uveitis, which may fead to
serious complication like glascoma, )
* Systemic and topical broad spectrum antibiotics are given for 7 10 10 days.

¢ Mydriatics, corticosteroids and antiprostaglanding are administered to reduce anterior
uveilis and maintain mydriasts.

Atropine {1%) is applied topically every 4 to 6 hours until the pupil is dilated and is
continued as needed to maintain mydriasis.

Topical prednisolone (1%) is used every 4 ta 6 hours and topical flurbiprofen every 6
hours, for the first 7 to 10 days and then as needed to control uveitis,

* A systemic antiprostaglandin (aspirin 10 mg/kg) is given twice daily for the first week
following surgery.

Minimal activity and frequent follow up examination during the first few post operative
weeks are also essential. ‘
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Lens displacement/luxation and subluxationfectopia lentis

Partial or complete breakdown of the zonular attachments results in displacement of the
lens. If the lens remains in the patellar fossa it is considered subluxated; if the lens moves into
the anterior chamber or vitreous, it is luxated.

Causes include congenital, waumatic, spontaneous, and secondary to other diseases, especially
those leading to increased globe size, such as glaucoma,

Signs and diagnosis-

* Iridodonesis (vibration or fluttering of iris)—pathognomonic for ectopia lentis.

* Anterior chamber may be more shallow than normal—assessed by gonioscopy.

¢ Aphakic crescent (the area of the pupil where there is no lens).

* Anterior luxation. The lens may go through the pupil and iie in the antedor chamber,
where it may rub against the comea and cause corneal edema. In many cases, the lens
may be mobile while still attached to the anterior vitreous face.

* Posterior luxation, The movement of the lens may cause vitreous liquefaction (syneresis).
The lens then may luxate intg the vitreous cavity. This usually resulis in a deeper than

nermal anterior chamber, with a flattened iris profile. The lens usually settles down 1o
the ventral aspect of the vitreous cavity.

Treatment

* Lens removal-spontaneous luxation or subluxation,

* The carlier the disease is diagnosed and treated, the greater the chance of saving vision.

* Luxation secondary to glaucoma should not be treated surgically because the displacement
is secondary.

¢ If glaucoma is present along with the displacement, or if there is vitreous degeneration,
the prognosis is more guarded. If the glaucoma is chronic, it may persist after lens
removal,

*» Traumatic lens displacements usually have a poor prognosis due 1o the severity of ocuiar
damage,

TRAUMATIC AFFECTIONS OF THE EYE
Traumatiq___lesions in conjunctiva

¢ Lacerations: Laceration of bulbar
conjunctiva may expose the sclera. If clean, |
recent {within 6 hours) and large, suture with
6-0 or 7-0 absorbable suture will heal within
few days. Small non-gaping wounds should
not be sutured. Dirty, old wounds should be
cleaned and allowed 1o heal by second
intention. Fomix wounds may be associated
with protrusion of orbital fat. Remove the
fat before suturing Palpebral conjunctival
wounds usually need no suturing, but if part of a full thickness eyelid laceration occurs,
suturing is needed to add strength to the eyelid skin suture, :

Laceration of eye in a kiner_l
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* Subconjunctival haemorrhage is associated with trauma to the eye and is also seen in
clotting diserders or secondary to strangling {e.g., choke collars).
Treatment is directed to eliminate the canse, if still present. Topical 1-2% epinephrine for
active bleeding and topical corticosteroids are needed if there appears to be imitation.

TRAUMATIC LESIONS IN SCLERA

Lacerations and perforations

Heorse : The peri-limbal sclera apparently is weak in the horse and severe blows to the eye
cause rupture. Ciliary body and iris usually prolapse through the wound and there is marked
haemorrhage into the eye. Sometimes the lens may protrude through the wound. If the wound is
clean or occurred within the last 6 hours, it can be flushed with saline and the uveal tissue is
reposited followed by suturing of the sclera (The technique is similar to any intraocular surgery),
If the wound is dirty, old, or the uveal tissue is necrotic, the protruding uveal tissue should be
excised before closing the wound. In most cases, there may be little chance of saving vision.

Other animals : Automobile accidents, fights, or cther injuries account for scleral trauma.
The tear in the sclera can be anywhere and may even be posterior, beyond view; in these latter
cases, the eye may not appear particularly traumatized but will be very soft.

Treatment is similar to that for the horse and the prognosis is similar. A posterior perforation
carries a poor prognosis for saving the globe.

Prolapse of orbital fat in cattle : Retrobulbar fat occastonally can dissect anteriorly between
the sclera and Tenon’s capsule 1o prolapse into the anterior episcleral space. It may be seen in
young animals that apparenily are normal. Fat may extend close to the limbus. Eye movements
during examination may result in temporary prolapse of fat. Besides, space occupying lesions in
the orbit may also lead to this situation.

Treatment : No treatment usually is indicated because vision is not affected and the patient
apparently is not uncomfortable. A thorough examination should be done to rule ouf more serious
orbital disease. If there is excessive prolapse, the fat could be removed followed by close suturing
of the conjunctiva to the sclera; nevertheless may re-oceur,

Traumatic lesions of cornea

Corneal lacerations : Although these are common, the toughness of the comea prevents
perforation in most cases. Cat scratches are a common cause especially when pups encounter
their first cat. Fights, car accidents, contact with pointed objects and various other situations may
also lead to corneal laceration. There is lack of pupillary response in the opposite eye in severe
laceration. Stimulation of the affected eye with strong light may indicate severe posterior segment
disease such as retinal separation (detachment) or dense vitreous haemorrhage.

Superficial wounds without excessive gaping of the edges heal rapidly, but should be
treated with a topical antibiotic solution four times a day to prevent bacterial growth in the
exposed stroma. )

Deep wounds with gaping of the edges or production of a flap of cornea: If the wound
is fresh and the edges can be apposed, 6-0 or smaller absorbable or non-absorbable suture in a
simple interrupted pattern can be used, Non-absorbable sutures should be removed in 10-14 days.

Punctures without iris prolapse : These usually are sealed by fibrin-rich secondary aqueous
and may require fluorescein dye for demarcation of the wound. These eyes usually are soft,
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painfut and have a pinpoint pupil and aqueous flare. These should be treated with a combination

of systemic and topical antibiotics, a topical iridocycloplegic and cautiovs use of a topical
corticosteroid.

Cat scratches in dogs and others

This lesion is described separately because of its greater potential for severe consequences,
The cat's elaw often perforates the cornea and contaminates the anterior chamber. However, the
wound is small in diameter and quickly seals; by the fime the patient is brought to you, there may
be re-epithelialization so that there is no fluorescein staining. The patient usually is comfortable

" and the eye appears quiet. Do not be misled by the benign appearance! Many of these develop

a fulminating endophthalmits in 3-4 or more days due to growth of inoculated bacteria, This
often leads to glavcoma and eventual loss of the eye.

All patients having cat scratch trauma must be treated vigorously, both with topical and
systemic antibiotics. Atropine should be vsed topically. Topical corticosteroids also are indicated
unless the wound s a large laceration and retaing fluorescein.

Corneal foreign bodies

Non-penetrating : This is foreign material which is adherent to the surface of the comea.
but has not entered the tissue. Smail seeds or plant fragments are seen most commonly. Affected
individuals often will have blepharospasm and epiphora; the client may see the foreign body, I

&

The foreign body may be dislodged with a stream of saline from 1 syringe with a blunted
cannula and to remove ihe dislodged object from the cul-de-sac with a forceps followed by
application of topival anaestheric. Medical therapy following removal of the foreign body in
either case consists of topical antibiotic-steroid drops for several days.

Chemical burns

These are unusval in domestic animals, but whep they occur, proper management wili

prevent serious™damage. The types of corneal chemical burns may be divided into those caused
by alkalis or acids.

collagenase activity.

Acids usually are not as serious as alkali burns because their initial effect is 10 precipitate
protetn which then prevents further penetration by the agent. Treatment would include moderate

flushing of the eye with saline followed by frequent application of antibiotic drops until healing
occurs.

Hydrophthalmia

This is not a common affection in the canine. In this condition eye globe greatly extend
with superabundance of the humours occasioned by over-secretion. Old dogs are more apt to
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suffer from this disease than young dogs. As the disease progresses, the eyeball become harder
and tender, the sight is greatly impaired, and ultimately, if not arrested, the eye bursts, discharges
its contents and total blindness ensues.

Treatment

* Medical management includes Mercurial ointment, rubbed over the eyebrow, will assist
in stimulating the absorbents,

* In chronic advance conditicn, arthrocemtesis or placement of setens along the spine
would have a good effect.

GLAUCOMA

Glaucoma is the elevation of intraccular pressure (10P)
beyond a specific point with compromised vision. Normal 7
flow of intraocular fluid (aqueous humor) maintains normal &
intraocular pressure. The aqueous humor s produced and drains ¢
from the eye at approximately the same rate, resulting in a
stable pressure inside the eye of 15 to 20 mim Hg. Glaucoma
occurs because of inadequate outtlow of aqueous humor and
a subsequent buildup of pressure inside the eye. The resulting
high pressure damages the optic nerve and resuits in blindness.

Glaucoma is classified us either primary or secondary in B
animals.

Primary glaucoma is an inherited condition. Inheried
open angle glaucoma is an autosomal recessive wajt in beagles.
Narrow angle glancoma is inherited as an autesomal dominant
tratt in spaniel. Primary glaucoma occurs in many breeds, .
especially American Cocker Spaniels. Basset Hounds. Chow
Chows. Labrador Retrievers etc. It is rare in cals, Primary
Glaucoma usually begins in one eve. but atmost always eventually involves both eves. leadimg
te complete biindness.

q

Primary glaucoma may agam be classified as:

» Narrow angle glaucoma.

e Open angle glaucoma.

* Narrow/closed angle elancoma,

Secondary glaucoma is the resull of some intrzocular condition that interferes wih the
natural flow of ocular fluid. Diseases that commenly cavse secordany elauicoma include ocular
inflammation {uveitis). lens disiocation. intraocular samours and injury 10 the eve.

Pigmentary glaucoma, the obstruction 1o fluid drainage is caused by an abundance of
pigmented cells within the iridocorneal angle and sciera. The increase in 1OP is progressive and
often results in blindness. )

Clinical signs

¢ A reddened cye.

* An eye that suddenly looks blue.

* Dilated pupil with loss of pupillary reflex.
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* Enlarged eye ball.

* Excessive tearing.

* A green or yellow eye discharge,
Diagnosis

* History and clinical signs.

Treatment

. Preserving vision in an eye with glaucoma is difficult and Tequires aggressive medical and
surgical therapy. Treatment depends on several factors-the type of glaucoma present, the degree
of elevation of IOP, and the extent of visual impairment. Primary open angle g]auco;na tends to
be slower in onset and may, at least initially, be controfled by medical therapy (drugs) alone. With
closed angle glaucoma, which is much more common, there js usually & sudden, rapid elevation
in IOP. Ultimately, most forms of glaucoma require surgery. '

T vision is present or has just recently been lost, a combination of medical and surgical
therapy will be used 10 try and maintain the sight. Aggressive medical therapy (ami-oiauccoma
drugs) with close monitoring is used to reduce 10P prior 1o surgery to prevent furlhe: damage
o the'eye. Seme of these drugs will be used as wel] for additional minor [OP reductions
1(1]!0W1ng surgery. The aim of SUrgery in an eye that is still visyal {or potentially visual) is t(;
décrease the production of fluid within the eve, and to improve the drainage from the eye.

Medical management

- . The most frequently used medicai therapies include -
' Ophthalmic Beta-Blockers- lower pressure by reducing agueous production.
* Nonselective beta-blockers (ttimolol, levobuzolol, metipranolol, carteolol)
¢ Beta | selective blocker (betaxolol)

Carbonic Anhy,
production.

drase Inhibitors also lower pressure in the eve by decreasing aqueous

* Topical Carbonic Anhydrase Inhibitors—dorzolamide and brinzolamide.
"+ Oral Carbonic Anhydrase Inhibitors—acety
& are associated with fewer systemic side effe

“ by many patients.

-When using carbonic anhydrase inhibitors on 3 chronic basis, be sure patient is receiving
. . &
-adequate nourishment because potassium can become depleted.

¥
T
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Alphas-agonists lower the pressure primarily by reducing the agueous production and
probably increase the rate drainage of agueous humour. Alpha 2 agonists (apraclonidine,
brimonidine) are commonly used.

Miotics decrease IOP by increasing aqueous outflow through the trabecular meshwork.
However, because of their ocular adverse effects (increased myopia, eye and brow pain, decreased
vision and retinal problems), the use of miotics is declining. e.g.— pilocarpine (1%—@ 2 drops
3-4 times a day) and carbachol,

Prostaglandin analogs (latancprost) increase the uveoscleral outflow.

Hyperosmotic agents may be used for quick reduction of intraocular pressure. It is generafly
use as immediate therapy while waiting for other treatments to take effect or prior to intraocular
surgery must have iatact blood-ocular barrier for osmotic agents to have effect. Intravenous
Mannitol @ 1-2 gm/kg body weight given over 5-10 minutes: oral Glycerol (50%) @ 2 V4 ccf
kg body weight initially, then the same dose divided into three equal amounts three times a day
for maintenance may be used. :

Epinephrine preparations are useful in open angle glaucoma; often used in conjunction
with miotics; causes decrease in aqueous production and increase in outflow facility; when used
chronically may cause brown-black deposits in eyelids, conjunctiva and cornea. Dipivefrin HCI
@ one drop twice a day is a prodrug; it breaks down into epinephrine after absorption.

Surgical management
A. Treatment for an eye with glancoma where vision is still present,

L. Laser Cyclophotocoagulation: Laser surgery is the treatmemnt of choice in pets with
primary glaucoma that can still see. Under anaesthesia, the laser burns are used sefectively
to kalls small areas of the ciliary body in an effort to reduce the production of aqueous
fluid to create a balance with the poor drainage. Occasionally the ciliary body will ot
be damaged enough and a second procedure is needed to restore normal intraccular
pressure. This procedure may also be recommended as a preventative in the other eye.

IL. Cyclocryothermy involves freezing the ciliary body with a small prabe placed on the
outside of the eye under anesthesia to kill the cells that produce the aqueous humor,
Disadvantages include swelling and redness sclera, retinal detachments, severe intraocular
inflammation, high intraccular pressure immediately following the freezing that may
lead to permanent blindness, shrinkage of the eve or cataract formation.

W1, Anterior Chamber Shunts: Simall valve like device is implanted just under sclera and

. a small tube is placed through a tiny incision in the anterior chamber. This tube provides
an alternate drainage pathway for the aqueous fhuid to leave the eve. Disadvantages
include the blockage of rube with fibrin, or the functioning of the valve may be
compromised by scarring.

IV. Trabecnlectomy

B. Treatment for an eye with glaucoma where vision is st

L. Evisceration and implentation of imtrascleral silicon prosthesis, Intraocular prosthesis
involves surgical removal of the contents of the eye, leaving the outer shell or sclera.
and implanting a silicone implant within the walls of the eye. The shape of the eye is:
maintained and the cye moves normally, Following surgery, minimal care is needed and

2
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the eye is maintained in a relatively normal cosmetic appearance while being free of
pain. Complications of this technique are that comneal ulceration may occasionally
occur following surgery. In some cases scarring of the cornea resulis in a gray appearance,

. Ciliary ablation by intravitreal injection of gentamycin. Gentamycin is injected into
the inside of the eye in high concentrations which result in a killing effect on the ciliary
body resulting in the reduction or cessation of the aqueous humor production under
chemical restraint. Complications of this technique are generalized shrinking of the eye,
return of the glaucoma a1 a later time and occasionally chronic pain. This technique is
generally only recommended in quite elderly pets where the other choices are not
acceptable to the client.

11I. Enncleation. The blind. painful eye is enucleated,

Neoplasm of eye

Dermoid : More common in the dog
patticularly in St, Bernard and Dalmatian dogs, Also
seen as a heritable trait (antosomal racessive and
polygenic) in Hereford cartle.

Site of imolvement usually the lateral canthus
or limbus in dogs. Additional sites in cattle include
third eyelid, medial canthus and eyelid,

Appearance-Dogs and Catile - Usually thick
with all the characteristics of skin including hair and
causes epiphora. If the hair is short and stiff. there
may be considerable irritation; this usually is =
associated with dermoids which are thin and flat.

Horses : Usually flat with 2 rough surface:
haivs usually are short, stiff ard not always easilv appreciated.

Treatment

Dermoid in a dog

Surgical excision : Follow similar techniques as if a neoplasm; smail conjunctival incisions
do not need suturing: large incisions shouid be closed with fine, absorbable suture.

Neoplasm of conjunctiva

Cattle : Squamous cell carcinoma {*cancer
eye’} is most trequently encountered and ofien begins
as hyperplastic plague, progresses 1o keratoma.
papifioma and. finally squamous cell carcinoma.
Usually. this is seen in individuals over 4 years old
with a peak at 8 years. Most begin at latera] limbal
area. Most do not metastasize.

Horses : Squamous cell carcinema (‘cancer [
eye’) is most commonly seen and lesions begin ar 2§
timbal region or leading edge of third eyelid. Early
lesions may appear simply as conjunctivitis,
Angiosarcomas have been reparted and are
particularly aggressive and usually faial.

Neopiz:iis in a dog
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Dogs : Primary conjunctival neoplasms are uncommon. but haemangiomas, virus induced
warts, melanomas or histiocytomas may be seen.

Cats : Primary conjunctival neoplasms are rare, but squamous celi carcinoma may be seen,

Neoplasia of sclera
* Primary neoplasms of the sclera are rare.

* One neoplasm, the origin of which is not clear but is believed to be episcleral or seleral
tissue, is the epibuibar melanoma. Jt is benign in behavior even though it may grow
sufficiently large to cause exposure problems.

Neoplasms of uvea

Melanema: This is the most common primary intraocular neoplasm in most species. It
occurs usually in the anterior uvea of middle-aged and older animals. Be aware that uveal
melanomas do not behave like skin melanomas. It is rare to metastasize, grow slowly and is
effectively cured by excision (enucleation).

Adenoma and adenocarcinoma : Adenomas usvally occur in elderly animals and are best
left alone unless they enlarge to become a problem. If there is intractable uveitis and pain, the
eye should be removed: if the eye appears comfortatle, leave it alone,

Medulloepithelioma : This is the tumour of young animals which is embryenic or neonatal
in onset and is derived from the primitive ciliary epithelium. These tumors may be composed of
immature tetina, brain tissue, glandular spaces, striated muscle fibers, cartilage and bone.
Enucieation or exenteration usually is sufficient, but they can be aggressive and metastasize.

Metastatic neoplasms 1o the uvea : Because the uveal tract is rich with blood vessels,
haematogenous spread of remote neoplasms is not uncommon. Mammary or other adenocarcinoma,
transmissible venereal sarcoma and lymphosarcoma are most commonly seen, The presence of
metastases in the eye always is a poor sign and no treatment is available in most cases. However,
removal of the eye and histological examination may be imperant in establishing a diagnosis and
Prognosis. -

Panopthalmia

Panopthaimta refers to accumulation of septic pus in the eyebatl.

The common causes of this condition are injury and infection of the eye following aceidental
and operation wounds of the ergan. Besides, it may occur as a sequel to vlceration of the cornea.

The clinical signs include imtense inflammation of the eye and presence of perforation of
the cornea. discharging pus.

Treatment includes draining of pus by incising the cornea and washing with luke antiseptic
selution. Removal of eyeball is often indicated as infection may enter into the optic nerve leading
to meningo-encephalitis.

Retinal detachment/separation

Retinal detachment occurs at the site of discontinuity is between the retinal epithelial cells
and the photoreceptor outer segments. If the retinal epithelium were 10 lose continuity with the
choriocapillaris, this would be a true detachment; this is a rare oceurrence. Because retinal
separation usually is secondary 10 other ocular or systemic disease or idiopathic, it shoul.d not be
cogsidered a specific entity in itself. Some of the conditions in which retinal separation may
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include: Collie eye anomaly; retinal dysplasia; any abnormal ocular development; trauma to the
head; exudation from choroid through retinal epithelium due to inflammation or bleeding; renal
disease; hypertension; and vitreous inflammation with formation of contraction bands.

Clinical signs. If bilateral and complete, the patieat will be blind; if unifateral, the patient
will be blind on affected side. The retina may be in apposition to the lens thus creating a
leukoceria. If the sensory retina still is attached at the optic disk and ora serrata, the separation
is described as funnel-shaped or ‘morning glory.” If the sensory retina is torn from the optic disk
OF Ora serrata, it is said to be dialyzed as well as separated. Ophthalmoscopic Sindings.

* With complete separation, the retina easily is visible through the pupil, using a penlight
after pupillary dilatation.

* Incomplete separations appear as zones out-of-focus with their surroundings; if a vessel
courses through the affected zone, it will appear elevated. _

* Tears may be associated with the separated tissue or there may be disinsertion from the
sirong attachments, called dialysis. In the latter, if the disinsertion is at the ora seirate,
it is termed peripheral dialysis; if at the optic disk, it is termed central dialysis,

¢ Pupillary responses to light-may be normal, but there often is dilatation with incomplete
response.

Diagnosis. Ophthalmoscopic findings are diagnostic.

Treatment and prognosis

* Treat the specific canse.

* Corticosteroids at higher dose for at least 7-10 days.

* Carbonic anhydrase inhibitors for at Jeast 7 days.

* Patient should have minimal exercise; sedate if necessary to keep calm.

The prognosis in purely idiopathic cases often is better because the retinal layers may

reunite, but this depends on length of time of separation. Prognosis depends on cause and length
of time retina has been separated (afier a couple of weeks, degeneration in the outer retinal layers

may not be reversible).
AFFECTIONS OF THE ANTEBIOH AND POSTERIOR CHAMBER
Congenital abnormalities

Waardenburg’s syndrome. This is 3 condition in which there is white fur, blye eyes and
deafness seenin mice, cats and dogs as well as in humans. The ¢yes are not aonormal; the blue
eye may not have a tapetum.

Hypermelanosis
* Freckle. This is an increase in melanin content of individual cells. 1t is not a pathologic
condition,

* Nevus. This is a localized increase in the number of melanocytes usually with slight

protrusion above the surface, Tt is not 2 pathologic condition, but could be precursor to
melanoma,

Persistent pupillary membrans

In the fetus, the pupil is closed by a thin, vascelar membrane that is mostly resorbed before
birth, Normally, any strands remaining at birth are necessarily resorbed by 4-5 weeks of age, In -
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this pathologic condition, strands persist beyond several months of age with or without associated
changes in the lens or comea. This heritable condition s seen in basenji, collie and Australian
shepherd dog. The pupillary membrane arises from the iris collarette; 1his is important in
differentiating persistent pupillary membrane from iridal synechiae which usuaily arise from the
pupillary border of the irs.

Signs. If the strands attach to cornea or lens, a white, gray or brown opacity may be present,
Most of these opacities are minor and have no significant effect on vision. Occasionally there will
be extensive corneal edema due to endothelial cell destruction, or cataract may notice.

Treatment

* Surgical intervention is neither desirable nor necessary; some of these strands contain
patent blood vessels and would bleed profusely if cut.
* In patients with extensive corneal or lenticular disease, a mydniatic may improve vision,

» Bascnyis and other individuals affected with persistent pupillary membrane should not be
used for breeding,

Iris hypoplasia :

* Mostly color dilute animals (Siamese cat, Welsh ponies) whose irides are hypomelanotic
are suffered from this condition.

* The individual may be photophobic. Various degrees of choroidal hypoplasia also may
be present. Hypoplastic region may bulge forward due to aqueous humor pressure from
behind. This may be mistaken for a ¢yst of the iris stroma, or worse, with a neoplasm.

* Retroillumination the iris cause transilumination of the hypoplastic regions.

* No treatment is necessary. If there is concurrent choroidal hypoplasia and it is substantial,
there may be loss of vision, but tais is rare.

Anterior uveal cysts

Microscopicaily Tiny cysts of the iris or ciliary body epithelium are common in young
animals. Sometimes these cysts are large enough to-be seen clinically: in the anterior chamber,
at the pupiltary border, or in the posterior chamber. Occastonally the cysts break off and float free
in the anterior chamber or vitreous cavity. Clinically detectible anterior yvea) Cysts are most
commonly seen in golden retrievers, Labrador retrievers and Boston terriers.

Most of these cysts are innocuous and do not require any treatment. Occasionally a free-

floating cyst may become adherent to the cornea and cause edema or melanosis. Treatment
Options include surgical excision, aspiration of the cyst.

ACQUIRED ABNORMALITIES
Uveitis
Uveitis is the inflammation of the vascular coat of the eye seen both in dog and cat.

[nflammation of the anterior uvea breaks down the blood-aqueous barrier so that protein escapes
into the aqueous humor resulting in flare. Blood and other cellular infilirates also may be present.

Classification

* Anterior (inflammation of iris and ciliary body) uveinis.
* Intermediate ( ciliary body, pars plana) uveitis,

* Pesterior { choroids) uveitis.
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Causes of Canine Anterior Uveitis

Unknown—Tdiopathic.

Trauma (accidental and surgical).

Viral : Hepatitis, Distemper. ' .

Bacterial : Comneal wounds, Bacterial Sepsis (e.g. pyometra, dental disease), Lepto-
sporsts, Botteliosis, Brucellosis, Tuberculosis.

Protozoal : Leishmaniasis, Neosporosis, Toxoplasmosis.

Parasitic : Dirofilariosis, Angiostrongylosis, Toxocariasis.

Rickettsial : RMSF, Ehrlichiosis.

Fungal/Algal : Blastomycosis, Histoplasmosis, Coccidioidomycosis, Cryptococcus.
Immune mediated: Lens induced uveitis, uveodermatologic syndrome.

Metabolic : Hyperlipidemia, Diabetes Mellitus.

Genetic : Uveitis in Golden Relrievers associated with iridocialary cysts.
Neoplasia. '

Clinical signs

Redness (episcleral reddening).

Ocular pain (watery discharge, blepharospasm, photophobia, enophthalmos),

Comeal changes (edema, deep vascularization).

Axterior chamber changes Aqueous flare, keratic precipitates, hyphema (pus in the anterior
chamber). hypopion (blood in anterior chamber).

Tris changes (in color. swelling, granulomas).

Myosts.

Low intra ocular pressure.
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Differential diagnosis. Differential diagnosis must include consideration of other acquired
ocular conditions {comjunclivitis, corneal diseases, glaucoma, twmors) and of developmental
conditions (aniridia, heterochromia, persistent pupillary membrane, cysts).

0

Congestion Conjunctival vessels | Deep ciliary vessels | Scleral venous outflow .

Effect of | : 1000 | Blanches vessels No effect No effect

epinephrine

Pupil Normal response Miotic. Often dilated; may not

to light respond to light.

Comea Clear Edematous Opacification due (o
edema and structural
changes.

Intraccular pressure | Normal Low High.

Anterior chamber | Clear Aqueous flare and Usually clear, may

sometimes cells have some agueous

flare.

Treatment

o Iridocveloplegic drug fto relieve ins sphincter and ciliary spasm): Atropine 1% solution
every 2-3 hours untl the pupil starts to ditate. then frequentiy enough to keep pupil

dilated.

o Anti-inflammatory medication.

« Corlicosterods.

¢ Lens anomalies (deposits, caiaracl).

s Vitreous flare.

» Fundus anomalies.

Diagnosis

* History—age, vaccination, environment, lrauma, travels combined with epidemiclogical
¢onsiderations. ‘

+ Ophthalmic and physical examination.

+ Clinical signs.

» Imaging : head radiographs are indicated in cases f unilateral uveitis.

» Ocular Ultrasound is useful in cases of media opacity.

» Blood samples: blood count, protein electrophoresis (hypergloblicaeniz in chronic
“parasitic” diseases and FIF, FIV), a biochemical profile and serological screening 1ests
when available.

 Aqueous humor samples are useful to demonstrate local antibody production, for cytology
and Polymerase Chain Reaction {PCR).

 Conjunctival samples are useful for cytology, cultures, direct parasite observation and
PCR. ' :

2

+ Topical—Imtially every 2-3 hours, then three times a day.
¢ Subconjunctival—Use only if condition is severe and s stemic therapy is not possihle:
riameinolone is good.
+ Systemic carticosteroids—but also used concurrently with systemic administration 1n
severe cases.
« Non Steroidat drug (NSAIDS}
+ Topical : Flurbiprafen sodium or suprofen could be used (topically), but usually not
necessary if corticosteroids are being used.
# Svstemic: Flunixin Meglumine@ | mgskg body weight IV or crally in horse.
Phenylbumzone may also be used in horses.
¢ Immuno-suppressive drugs Topical cyvclosporine has been used with some success
« Specific treatment for specific cavse.
Complications
» Swvnechiae (adhesion of the iris to contiguous structures).
e. Sccondary glaucoma (hypertensive uveitis).
o Iris atrophy.
¢ Corneal edema {secondary to endothelial damage).
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* Lens subluxation/ luxation, cataract (in cats),
* Fundus changes.

* Anophthalmitis,

* Phtisis bulbi.

Equine recurrent uveitis/moon blindness

This disease is a panuveitis (entire uveal tract is affected) which is characterized by repeated
recrudescence. Recurrent iridocyclitis is seen at the interva) between one week to greater than a
year. Each attack causes further ocular damage unil eventually the eye may become biind due

10 cataract, retinal degeneration, or phthisis bulbi. Attacks may subside spontaneously without
treatment (but treatment reduces the course and damage).

Cause
* Bacteria: Leptospira infection.
* Parasites: Onchocerca cervicalis infection,

* Metabolite deficiencies: Deficiencies in vitamins A, B, {riboflavin) and C have been
suggested, but not proven.

Signs

* Posterior synechiae, occlusion or seclusion of the pupil,
* Cataract or corneal scarmring.

. Secoridary retinal inflammation and degeneration.

* Peripapillary choroiditis or chorioretinal atrophy.

* There may be fibrosis or separation of the retina in
Treatment

* Treat symptomatically as for any other uveitis,

* Treatment of each attack must be vigorous: subconjunctival Injections of steroids may be
indicated.

chroni¢ or relapsing cases.

¢ Onchocerca infection-Diethylcarbamazine at 1T mg/kg,

Prf)gnosis : Prognosis must be considered guarded to poor because of the recurrent nature
of the disease.

Uveodermato!ogic syndrome

recur.

Worm in the eye

Eye worms (Thelazia SPp.} are common parasites of horses, catile and also found in pigs,
0gs, cats, and birds. Horses are infected primarily by
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Thelazia lacrymalis; cattle mainly by Thelazia gulosa, T skrjabini, and T rhodesii. Eye worm
be found in the tear gland and its duets, less commonly in the third eyelid and the nasal tear d
and also nn the comea, in the conjunctival sac, and under the eyelids. Irritation and inflamm:
of the eye is likely due to the rough outer layer of the worms. Inflammation of the tear ducts
sac has also been reported in horses. Mild to severe inflammation of the conjunctiva
inflammation of affected eyelids are common. Inflammation and swelling of the cornea, inchy
the development of an opaque film, stow-healing sores, holes, and permanent fibrous tissue
develop in severe cases.

Clinical signs include mild conjunctivitis, excessive lacrimation, localized edema, cor
clouding, and occasionally, subconjunctival cysts. Sometimes severe clinical manifestations
conjunctivitis, photophobia, and keratitis may occur. Typically, there is chronic conjuncti
with lymphoid hyperplasia and a seromucoid exudate.

Treatment

* Mechanical removal with forceps after instillation of a local anesthetic is useful.

* Flushing the eves with an todine solution or applying an jodine ointment may alsc

effective.

* Concurrent use of an antibiotic-steroid ointment to treat the inflammation and any bact

infection is often recommended.

* Centain whole-body drugs that destroy or flush out parasitic worms have been show

work against eye worms.

¢+ Control of thelaziasis in both cattle and horses may be done by fly control measu
especially against the face fly.
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YOKE GALL

This is a chronic injury to the ligamentum nuchae on
the dorsal region of neck and gradually develops into a large
sized abscess. The pressure of yoke combined with movement
induces friction and leading 10 separation of the layers of
the skin and subcutaneous tissue. There will be infiltration
of serum and inflammatory exudate and ultimately resulting
10 a small or large football size swelling formation. Yolk gall
is the most common ailment of working bullocks and buffalo
bulls.

Etiology

This 15 caused by the continuous pressure of the yolk
on the neck due 1o indiscriminate use of buffalo, buljocks
for traction of ioaded carts. The main incrinminating factors
mclude:

« " Putling to young animal to yoke, since skin is tender. B

* Putting 10 old animals 1o yoke. since the skin is & _;' " r— A
inelastic, Yoke gall in a bullock

* Rough ydke surface.

.# Putting animals to prolonged work with heavy loads.

* Iinproper selection of pair of animals. The short height animal receives more weieht,

+ Ploughing in rocky soils.

» Uneven roads.

* Too early or 100 late castration of an animal.

Classification
Depending on duration and symptoms, yoke gall may be acute thott or chronic teald),

Symptoms
I. Sympioms of acute inflammation in acute stage,
2. Fibrosis in chroni¢ case.
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Yoke abscess : When yoke gall become infected by any infection, there is pus formation ‘
within the cavily and is commonly called as yoke abscess. The abscess may be acute (hot) and
& chronic (cold) abscess.

Yoke tumour : The yoke gall swelling may persist and in course of time is encapsulated
by fibrous tissue. This is commonly called yoke tuntour or tumour neck. Sometimes. there s
preserEe of pus within the fibrous mass and-is actually chronic (cold) abscess.

Treatment
= Application of fomentation with magnesium sulphate in initial siages 10 reduce the
swelling and maturation. Counter irritant 1ike fodine ointment may be rubbed over the
swelling to facilitate re-absorption of exudates..
- Surgical draining of pus is indicated if an abscess hgs developed. The cavity should be
thoroughly irrigated and dressed with antiseptics till healing occurs.
* Administration of systemic antibiotics based on the sensitivity test is also tadicated for
few days.
-« Extirpation of well-developed and hard, encapsalated mass (yoke tumour) nyay be done
under strict asepsis and local infiltration anaesthesia.
* The animal should be put to work with minimum load gradually with lubnication of voke.

TORTICOLIS

Tarticelis refers lo twisting or distortion of neck. The condition has been commonty
encountered in calves, adult cattle and rarely in horses,

Eticlogy

» Musculoskeletal causes have included
fracture/subluxation of cervical verichbrae,
unilateral cicatrical muscle contraclure,
unilateral muscic rupture, untlateral |
puralysis subsequent to cervical spinal
nerve damage and nutritional dystrophie
myodegeneration.

» Neurogenic causes include cervical nerve
damage or dorsal grey colurnn chronic
myelitis.

¢ Recently, parasitic (verminous} sensory
myehtis by Pareluphostrongvius tenuis in
horse was also implicated as a cause for
the problem.

¢ In buffaloes, involvement of brain in certain diseases like polyencephulomalacia, rabies
etc. may be the possible cause of the disease.
Treatment
Early therapeutic measures should be considered in acquired cervical torticolis of non-

neurogenic or skeletal origin although most cases do not respond to therapy due to poor prognosis.
Following approaches may be made for curing of this condition.

=
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¢ The dorsal cervical plexus nerve block with local analgesic mepivacaine HCl 2% releases
the spasticity of the involved muscles of the neck and provides the requested analgesia
* for free mobility which helps the remodelling of the affected cervical muscles.

= The action of the vasoconstrictor levonordefrin 1 : 20000 is to prolong the duration of
the analgesic effect which is very necessary to maintain relaxation of the muscles.

s Potent steroidal anti-inflammatory drug like Toamcinolone acetenide is very iimportant
to afleviate myositis in the affected region.

» In horse, to straighten the curvature of the neck of the affected horse by applying a
counteraction forcible pressure on the involved cervical vertebrae afier genersl anaesthesia
may lead to dramatic results.

SIT FAST

Sit fast is an area of dry gangrene due to arrest of blood supply by pressure of the saddle.
There is involvement of skin which may be extended into the subcutaneous tissue. The necrased
tissue is cone shaped with the base of the cone above. There is sloughing of dead tissue which
takes a longer time to heal.

Treatment
¢ Discontinue the use of collar or saddle.

* The superficial dead tissue is removed and salicylic acid powder is packed to accelerate
the sloughing of deeper part of tissue.

s Following removal of dead tissue. ordinary wound dressing preferably drv dressing is
mdicated for nermal healing.

e A {ly-repeliant ointment or lotion may be applied to prevent maggot tnfestations.

FISTULOUS WITHERS

Fistulous withers denote 4 sinus or blind purulent fistula in the region of the withers mostly
observed in horse, The most tissues commonly aftected are ligamentum nuchae, supraspinous
ligament, cartilages of dorsal spines, cartilage of scapula, bone itself and the ribs.
Etiology

¢ Traumatic injury resulting from an ill-fitting saddle.

¢ Infections due to Bacillus abortus, Actinomycosis and filanal parasite like Onchocerca
reticitlata.

» Deficiencies of certain vitamins like vitamin E.
Signs
» There is localized inflammatory swelling.

* Enlarged bursa may rupture and the pus escapes through one or more orifices of the skin
inthe area of withers.

* Due to spreading of pus material through the intermuscular spaces, a soft. abscess like
swelling may develop in front of the shoulder or behind the shoulder.

* In long standing cases, necrosts of ligamentum nuchae occurs and leads to fistula of
neck.
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Treatment
* Discontinue the use of saddle that causes this condition.

» Enlarge the sinus openings (o provide drainage for easy escaping of pus and necrotic
tissue.

¢ Local application of anti-seplic and antibiotic solvtion is indicated.
* In necrosis or caries of spines, removal of the affected part is advocated.
s A course of antibiotic is indicated 10 control infection.

! Jnirol iection.

SADDLE GALL

Saddle gall is a sore or oedematous swelling caused by an ill-fitting saddle and is commonly
encountered in horse. Constant friction or pressure by saddle produces localized acute inflammation
of skin and subcutaneous tissues, It may develop into abscess, wherein the infection may extend
to the rib below the saddle place. The condition is characterized by circular swelling, varying in
size.

Management of this condition is directed to avoid ill fitting saddle, keeping its lining clean
and evenly stuffed, equal and balanced distribution of weight on the back and avoiding long
Journeys with young horses. The saddle should be kept in place for half an hour after work to
prevent the formation of galls. The explanation is that the arterioles in the skin and subeutaneaus
tissues are deprived of blood due to pressure of saddle and if the pressure is suddenly withdrawn,
the paralyzed vessels dilate excessively and rupture leading to infiltration of exudate and blood
in the area. If the saddle is kept for sometime, the circulation in the affected vessels will be
gradually restored.

W
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Anatomical considerations

The oesophagus is a muscular tube extending from the pharynx 1o the cardia of the stomach
just caudal 1o the diaphragm. Tt is divided into cervical, thoracic and a very small abdeminal part.
From the pharynx. the cesophagus passes dorsal to the trachea and enters into the thorax. It
continues posteriorly between the trachea and the aorta to the diaphragm. The oesophagus then
enters through the fiatus oesophagus and joints the stomach within the abdominal cavity termed
as cardia. In general, cervical oesophageal part is thicker as compared to the thoracic part. The
muscular wall of the cesophagus consists of w0 fayers f.e. inner circular and outer longitudinal
laver. In dog and ruminants, muscles are striated through out its entire length, striated to smooth
muscle in caudal 173" of oesophagus in horse and in front of diaphragm in pig.

OESOPHAGIAL ULCER

An cesophagial ulcer is a hole in the Tining of the vesophagus corroded by the acidic
Gigestive juices secreted by the stomach cells, 1t is usually Jocated in the lower section of
esophagus and is often associated with chronic gastrocsophageal reflux disease. The common
causes of cesophageal ulcers are chronic use of ami-inflammatory medications and presence of
hacteria in stomach. Possible clinical features include dyspepsia. dysphagia. vomition.
haemetemesis and melaena. The common complications of oesophageal uleer noted are bleeding

and perforation of the oesophagus. Diagnosis of this condition in smal! animal is made by barium,

X-ray and endoSfopy.

Treatment comprises elimination of underlying cause, antibiotic to eradicate bacteria if
i volved. anti-reflux medication. elimination of risk factors and prevention of comptications.
OESOPHAGIAL STENOSIS

Oesophageal stenosis or siricture is a pathologic narowing/constriction of the lumen of
oesophagus occurring sporadically in dog, cat, cattle and buffaloes. It may occur at any point
along the oesophagus. In most of the cases, thoracic portion of cesophagus is involved.
Etiology

« Trauma or injury {foreign body. cavstic substances, faulty introduction of probang).
+ Qesophagitis. i
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» Gastrossophageal reflux.

« Qesophageal sarcomas due 10 Spirocerca lupi infection.

« As a complication of cesophagotomy.

Clinical signs depend on the location and the-diameter of the stenosis. The following signs
are generally observed:

¢ Regurgitation.

» Dysphagia.

s Pryalism.

« Pain.

» Hypersalivation,

» Weight loss.

o Respiratory signs (coughing, tachypnoea etc.).

Treatment of this condition comprises: ,

« Balloon catheter dilation in small animal has been the most snccessful method.

+ Surgical resection of a single stricture and end to end anastomosis is another OPLOR.
However, it is also less successful as these therapewtic protocals are likely to induce
some degree of oesopbagitis which needs fusther treatmem 1o reduce the chance of
stricture Teformation. The use of costicosteroids either systemically of intra-lesionally
may be tried although there is no existence of clear data regarding the success of this
therapy.

DILATATION AND DIVERTICULUM OF CESOPHAGUS

Dilatation of eesophagus {megaoesophagus) i+ ~wen cranial 10 @0 oesophageal lesion such
as stricture, foreign body, and fumour or exeinesuphageal compression, 1L may be of congenital
defect or an adult-onset, The factors for U S
EBnEErﬁElTiefect of dilatation of nesophagus
include vascular ring anomalies and
oesophagesl diverticulum. Adult-cnset
megaoesophagus may be primary { idiopathic)
or secondary to sysiemic disease {myuasthenia
zravis, polymyositis, lead toxicity. CNS
disorders etc.}.

Diverticutem is 2 sack like pronasion
of the cesophageal mucosa ihrough a rupture 3
of the cuter muscuiay coats. simifar 102
hernia. This i» called an_oesopbegocele )
Gjabot). It genérally develops in one side o7
oesophagus. Diverticulum may occur due 1o
local injury during careless use of probang.
Besides, increased intraluminal pressure due to presence of foreien ot
may sometimes rupture the muscle fibres in a localized arew, Midite and distal cervical poriton

Cesophagial diverticulum of a dog

st ing Qe Gesophiag &

is commonly affecied.

"
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Incidence ' Clinical signs

Megaoesophagus and diverticulum are observed in all species of animals although incidence Early signs

is higher in cantle, buffaloes and horses.

¢ Salivation. = Swueiching of neck region.
Clinical signs * Restlessness. * Refusal of food.
* Accumuiation of food materials in the dilated portion of oesophagus. « Difficulty in breathing. ¢ Protrusion of tongue.
* Regurgitation through mouth and nose. + Anxious look. * Vomiting attempts.

* Aspiration pneumonia with associated signs of cough, fever and nasal discharge.
¢ Liquids may be taken normally.

¢ Pawing in the mouth.
Late signs
Ballooning of the oesophagus at the thoracic inlet if pressure is applied to the abdomen. .

* Severe tympany (ruminants)—if the obstruction is complete.
Treatment

-+ Dyspnoea.
* Medical management of dilatation of oesophagus is indicated.
* The consistency of diet should be semi-liquid type that best prevents regurgitation.

* Surgical exposure of the oesophagus followed by resection of the diverticulum is the

The cardinal signs in choking in cattle are lowering of head and salivation, horse- anxious
look and arching of the neck, dog-anxious expression on the face and vomiting attempls.

alternative way of treatment. After exposure, the excess mucous membrane of protruding Dlagn05I§ nical si
sac is trimmed and sutured. Care should be taken not o Tesect excess part of oesophagus -+ History and clinical signs. . _
otherwise stricture may develop. Routine postoperative care should be taken and provide * Palpation of cervical oesophagus for foreign bodies.

only semi-liquid diet until complete healing is occurred. * Passing of probang or stomach tube if there is invotvement of thoracic esophagus to

' judge nature and location of obstruction,
CHOKING J £ _ Al ! S
i f i . * Radiographic examination of full length of esophagus.

Obsrrucnlon of ogsophagus 18 commonly ca]led‘choke. frequently met in cattle,_ buffalo, pig, ~» Contrast radiography with barium swullow depending of the size of the animai.

and small ruminants iike sheep and goat and pet animals. It may be acute or chronic dependiag ‘ di . s
i i 2nosis.

on the onset of occlusion. s Exploratory diagnosi
Etiology : Treatment

* Intra luminal : Intra luminal obstruction may eccur due 1o accidental ingestion of Conservative therapy

potato. large size lemon and apples, mango seed. Besides, ingestion of rubber sheets,
leather piece, stone. piece of metal, wood, glass eic, may also cause choking in animals.

In dog, solid food, sharp hene, fish hook. rubber hall, toys, large block of meat may l
struck within the oesophagus.

* Extra luminal : Extra luminal obstruction
includes pressure of oesophiagus by space
occupying lesions like tumor or enlarged
mediastinal lymph node and oesophagial
hiatus hernia.

* Parasympatholytic drugs like atropine sulphate @ 16-32 mg total dose for large animal
(horse, cattle, and buffalo) to relax gesophagial spasm.

* Tranquilizers like alpha-2 agonists (Xylazine hydrochloride) or triflupromazine may be
tried 1o relax the cesophagial muscle and for sedation.

-+ Removal of gas from rumen by inserting a GTV needle or trocar and canula through the
left paralumber fossa otherwise, tympany may endanger the life of ruminant.

If the mtra-luminal mass is soft in consistency. the same may be crushed by mild

pressure in the area and try to push the material gently into rumen using the base qf a

banana Jeat/stomach tube/probang without causing any injury 10 oesophagus. Otherwise,

the mouth should be opened by grasping the tongue and locate the material with the help
" of a torch. An atiempt may be made 10 remove the mass by introdecing the hand.

Incidence

Obstruction commonly occurs in cervical region
in cattle. horse and distal cervical region in buffaloes, A
On the other hand, in dog and cat the foreign-objects °
fike sharp bone, solid food, fishhook, necdle, toys, Y *.In'pet animals, an attempt should be made 10 grasp the object by weezers or pliers but
large block of meat or fish etc. frequently lodge in the . T " not by hand, Quick chest compressions can be made by placing a hand on each side of
thoracie inlet, base of heart region o diaphragmatic Choke in esophagus with fish the chest and gently force air from the lungs to dislodge the_object if it'is out of reach.
region. " bone of a dog Fishing line that may have a hook if suspected should not.be puled.

A

B *« A loop of steel wire fitted in a probang may be introduced through mouth following
7 sedation and thereupon, to pull the object entangled in it.
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-/Adequaic fluid therapy with 5% dextrose solution should be advocated to compensate
fluid deficit due to salivation and inability to drink and eat especially in ruminants.

Surgical treatment. If all these conservative measures fai! lhen surﬂical imerfcrencc wiii
incision is made directly over the forelgn body under local. anaesthesta ;Ifthe wail of oesé-p_h_:_aﬂus
15 damaoed 1o a certain degree but tissues are viable, the line of incision should be placed in
healthy area either proximal or distal to the obstructing foreign body; Afier opening the oesephagus,
the obstruction is relieved. The oesophagus is sutured in two rows; first layer being connell and
second layer either cushing or simple interpreted including the fascia. If it 1s needed to remove
a portion of oesophavus end to end anastomosis is 1o be done Jike that of intestine. "The skin
suture should be made routinely with non absorbable suture material, Tn canine. similar’ approach
is made except that the incision is made through the mid ventra! line of neck. For abstruction in
thoracic part of pesophagus, thoracic surgery is indicated with positive pressure ventilation under
general anaesthesia. Post-operative management includes withholding of food through meuth for
5-15 days depending upon the nature of surgery, administration of broad spectrum antibiotics and
adequate fluid therapy foillowed by providing liquid and semisolid food for a certain days.

TRACHEAL INJURLES

Tracheal injuries are occasionally encountered in animals and are contusions and cpen
wounds. In contusions, there may be rupture of subcutaneous or submucosal capillaries and
fracture of the cartilages.

_Signs

« Loss of consciousness with cardiac and respiratery syncope.

» Bleeding from nose.

Open wounds of trachea are caused by bite, bullet injury or antomobite accidents. There

may be emphysema, intratracheal haemorrhage. dyspnoea and even asphyxia and broacho-
preumonia.

Treatment of this condition may be conservative or surgical,
Conservative therapy includes :

» Treatmertof comusions and open wounds an general principles.

¢ Avcidance of entering antiseptic lotion 1o trachen through open wounds to overcome
inflammation and fatal broncho-pneumonia.

Surgical therapy consists of the following :
* Tracheal wound edges are to be debrided and sutured.

e If soft rissue wound is developed, treatment should be directed as open wound healing
or debrided and suture with or without drains.

» In severe cases of wound. resection of part is to be done followed by anasiomosis. Teflon
mesh may be used for the purpose.
e A course of antibiotic therapy is advocated.

¢ In case of severe bleeding into the trachea and threatening asphyxia, tracheotomy below
- T -
the afected part is indigated.

Tk
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TRACHEAL COLLAPSE

Tracheal collapse is a condition
characterized by incomplete formation or
weakening of the cantilagenous rings of the
trachea resulting in flattening of the trachea. It
may be congenital or acquired. and
extrathoracic or intrathoracic. Collapse of the
cervical trachea (in the neck) occurs during
inspiration and collapse of the thoracic trachea
(in the chest) occurs during expiration. It is
most commonly observed in small dog breeds
although observed in the cervical trachea of
horse, both as a congenital condition and as a
result of trauma.

Lateral radiograph of a collapsed trachea, White
arrows mark the normal-sized intrathoracic

. trachea; black arrows mark the collapsed
o Congenital tracheal collapse ocCUrs jnyracervical part.

due to deficiency of normal
components of tracheal ring cartilage like glycosaminoglycans. glycoprateins. calcium,
and chondroitin.

Etiology

e Acquired tracheal coltapse occurs in certain diseases like Cushing’s syndreime, heart
disease and chronic respiratory disease and infection.

o Obesity is a common contributing factor in dogs with tracheal coilapse.

Clinical signs
» Coughing during excitation.
» Exercise intolerance.
s Dyspnoea and gagging while eating or drinking.
» Narrowing of the tracheal lumen.

Treatment
Medical treatment for mild to moderate cases is directed to apply curticosteroids,
bronchodilators and antitussives.
Severe cases require surgical implantation of a wacheul stem (inside or outside of the
trachea) or prosthetic rings.
e Extraluminal (outside the trachea) stenting is generally advocated for trachesi collapse
in the neck region.
o Intraluminal stenting has explored more promise for success with intrathoracic cases.
Potential problems include stent migration and fracture.

TRACHEAL TUMOURS

Tracheal tumours are rarcly observed in animals although sometimes papillomata are
met with. g i
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Signs
» Interference in respiration that Jeads to dyspnoea.
* Characteristic noise during expiration.
» There may be distensicn of the tube,
» Dyspnoea may increase or decrease depending upon compression of the trachea at the
level of tumour,
Treatment
* Extirpation of tumour is to be made surgically through a tracheal opening at its level.

* In case of wide base tumour, complete removal is impracticable. Tracheotomy is indicated
below the lesion to minimize respiratory distress.

* Removal of malignant twmour is useless, however some wmours respond ta chemotherapy.
Tracheotomy may be performed 10 prolong the life of animal for a while.

FOREIGN BODIES IN PHARYNX AND LARYNX

Foreign bodies like pin, needle. fish-hook. bone or piece of cartilage may be lodged
commonly in pharynx and larynx in dog and cat. Besides, due to disease condition of pharynx
and larynx, food muterial may pass into the larynx during feeding. Other foreign bodies have
been observed in the pharynx and larynx in large animals including potato, onions, piece of
tumnip, pebbles etc.
Signs

* Early coughing which may or may not be sufficient to dislodge it.

* Dysphagia.

+ Salivation.

* Vomiting attempts in dog.

* Fatal broncho-pneumonia may develop.

+ Obstruction of the lumen of passage leads to death from asphyxia,

Treatment

* In dog and cat, foreign body should he immediately removed with forceps through the
mouth.

¢ In cattle, generally the foreign body is removed by the hand but in horses. it should he
removed after performing laryngotomy.

PHARYNGEAL ABSCESS

Pharyngeal abscess develops after cxtension of upper respiratory tract infections . including
oral infections, Pharyngeal abscesses, which may be either retropharyngeal o1 parapharyngeal,
often derive from metastatic spread via the lymphatics. Pharyngeal abscess has 2 high potential
for airway obstruction and high mortality, early detection and ireatment are vital, Abscesses may
develop in the postérior or lateral wall of the pharynx.

Etiolegy
* Direct injury and infection of the pharyngeal wall,

* Passage of infection from mucous membrane of pharynx to the lymphatic glands through
the lymphatic vessels,
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Clinical signs
¢ There is pain sensation, febrile reaction and anorexia.
* Neck rigidity.
s Pharyngeal oedema.
* In chronic or cold abscesses, there is snoring and interference of swallowing.
* Sometimes, the abscess may burst leading to asphyxia or infective pnevmonia and
ultimately death may ensue.
Treatment
* Surgical drainage of abscess and exploration 10 remove suspected or identified foreign
bodies is required.

* Broad-spectrum antibiotic agents with anaerobic cover are indicated. Specific antibiotic
therapy may be amended as per culture and sensitivity results,

TRAUMATIC INJURIES

Traumatic injuries of larynx and pharynx are cccasionally met with in large and small
animals. Tt is caused by accidental ingestion of sharp foreign bodies like nails, pieces of wires,
pins. sewing needles, fishhocks, sticks, bones or grass awns etc. Besides, dental instruments and
careless passing of probang may also lead 1o this condition. These foreign materials usually
migrate through the pharyngeal mucosa into the retropharyngeal tissues resulting in abscess
formation, The pharyngeal trauma may result in haematoma, foreign body granuloma and cellulites
or abscess. Bacterial or viral invasion may result into phlegmon.

Signs

* Bleeding from mouth due 10 wounding of a pharyngeal wall.

* The animals keep their head extended and reluctant (o eat.

o There is acule pain.

* If the foreign body penetrates the lateral walls of he pharynx, diffuse swelling occurs
in the pharyngeal wall.

* "Drooling of saliva from mouth.
¢ Unable 10 drink and swallow from mouth.
* Reflux of feed through nostril if pharyngeal paresis occurs.
Treatment
* Removal of foreign bodies causing injury is indicated under light sedation.
* If there is abscess formation due 1o foreign bodies, draining of pus is needed.
* Imigation of oral cavity and pharynx with weak saline solution is advocated.
* A course of aniibiotic is needed to control infection,

FISTULAE

Occasionally, pharyngeal fistula may be encountered due to raumatic imury in animals.
There may be bleeding from the mouth due to mpturing of pharyngeal vessel. Sometimes,
abscess in the pharynx may burst extemmally or internally and Jeads to development of pharyngeal
fistula. The alimentary materials and saliva may escape through this passage. The condition
persists for 2 variable period of time. :
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There are several surgical approaches 10 thoracic cavity in small animals:

INTERCOSTAL THORACOTOMY

Intercostal thoracotomy is the standard approach for exposure of a defined region of the
thorax and offers well to excellent access 10 Structures i1 the immediate area of the thoracotamy.
Complications are uncommon when aittight closure of the incision is done.

Surgical site .
« From 3¢ throgh to 10" intercostal space depending on the stracture to be exposed.
» A lateral thoracic radiograph may be helpful to determine the intercostals space that best
exposes a desired thoracic structure.
« A combined caundal intercostal thoracctomy and diaphragmatic incision are suitable
approach for cranial abdominal structures.

Surgical technique

« Incise on the skin and cutaneous trunci muscle parallel (o the desired intercoslal space
and extend from the costovertebral junctien to the steroum.

o Incise the latissimus dorsi ruscle across its muscle fibres parailel to the skin incision.

o Incise either the scalenus or external abdominal oblique muscle depending on the intercostal
space desired.

o Separate the setratus ventralis muscle between s muscle bellies Lo expose the imercostal
space.

o Incise the intercostal muscle in the middle to avoid damage 10 the underlying vessels and
nerves.

s Complete thoracotomy by blunt puncturing and opening the pleura with $CiSS0TS.

s Intercostal incision may be extended dorsally to the tubercle of the rib and ventralh
passing the costochondral arch to the internal thoracic artery.

o Use rib retractor to widen the incision.
« Before closure, an intercostal thoracotomy wbe is placed through the dorsocaudal thorack
wall caudal to thoracotomy.

it
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¢ Closure of the thoracotomy is done by placing heavy gauge interrupted circumcostal
sutures around the ribs immediately cranial and cavdal to the incision.

» Place the sutures before closure and pass bluntly through the intercostal space to avoid
damage to the intercostal vessels.

¢ The circumcostal sutures may be used by an assisiant to approximate the rib while the
surgeon ties the adjacent sutures.

* Muscles are closed meticulously in layers to prevent leakage of air.

o Skir is closed in a standard manner.

RIB RESECTION THORACOTOMY :
Less commonly performed.
Advantages
+ Provides adequate exposure.
+ Adhesion of lungs to thoracotomy site is less.
Disadvantages
¢ Time consuming surgery.
» Less secure closure of thoracic wound.
Surgical technique
» Exposure of the internal theracic wall for rib resection is similar to intercostal approach.
« The periosteum of the rib to be resected is incised over the mid-lateral surface of the rib.
» The periosteum is bluntly elevated from the rib over its lateral and medial surfaces.

¢ The rib is excised with a bene cutier (alte mately the nib is rotated or pivoted out of the
field rather than excised during thoracotomy and then returned to the periosteum at
closure).

¢ The medial periosteum and parietai pleura are opened bluntly and the incision 1s extended
with scissors to complete thoracotomy.

e Closure is done by interrupted mattress sutures preplaced in the medial and latera) édges
of the incised periostcum.

* The remainder of the closure i similar 10 intercostal approach.

MEDIAN STERNOTOMY
Median sternatomy prevides access 1o the entire thoracic cavity.
¢ Place the animal in dorsal recumbency.
¢ Incise the skin and subcutaneous tissue on the ventral midline over the sternum.
* Incise the pectoral musculature and elevate slighily to expose the midline of the sternebrae.
¢ Open the sternum on its midline with an oscillating bone saw.

¢ Depending on the type and degree of exposure of the thoracic cavity needed, it is
desirable to leave either the manubrium or xiphoid or both, intact to increase siability of
the sternotomy after closure.

« Median sternotomy may be combined with a ventral midline celiotomy if a combined
approach to thoracic and abdominal cavities is desired.
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« Similarly, median sternotomy may be extended into the cervical rcglon by combining a
sternotomy with a ventral midline cervical approach.

¢ Before closure of the sternotomy, a thoracotomy tube is introduced into the thoracic
cavity from a subcostal position lateral to midline.

s Figure-of-eight orthopaedic wires passed around each stemmebrae that incorporate a
costosternal junction within the figure-of-eight are nsed to achieve a stable closure. In
small dogs and cats heavy gauge monofilament sutures can be nsed in place of wire 10
close the sternotomy.

o The pectoral muscles, subcutaneous tissues and skin are closed in separate layers with
separate continuous suture paitern.

TRANSSTERNAL THORACOTOMY
Not a commion approach.

Exposure offered by this approach may be conmdcrab!y increased by extending the
thoracotomy through the sternum to connect it with an intercostals thoracotomy on the opposite
side of the chest. It is indicated when extensive exposure to a specified region of the thorax is

desired. Trans-sternal thoracotomy at 7" intercostal space has been advocated for repair of
diaphragmatic hernia.

Surgical technique, Simitar to intercostal thoracotomy approach.

» Place the animal in dorsal recumbency.

¢ The approach is accompanied by extending ipsilateral intercostal thoracotomy to the
stemum after ligation of the internal thoracic vessels.

» The intercostal thoracotemy is then joined by a transverse osleotomy across the sternum.

o At closure, the sternal osteotorny may be stabilized with small intramedullary pins and
orthopaedic wire.

"o The intercostal incisions are closed as with intercostal thoracotomy.

General considerations for thoracic surgery

¢ One must first consider the location of the lesion when deciding on the approach.
Whenever possible, theracic lesions need to be localized by 2 combination of ultrasound
and thoracic radiograph.

¢ The surgeon should have a thorough knowledge about the cardiopulmonary physiology
and special instruments needed for thoracic surgery.

¢ The preoperative and postoperative assessment and care are of paramount importance for
undertaking thoracic surgery. Anaemic and hypovolemic patient need special atiention.

+ General anaesthesia should be cautiously used in thoracic surgery. If general anaesthesia
is selected, placing the animal in sternal recumbency to optimize ventilation is best.
Positive pressure ventilation is a prerequisite in this situation.

¢ Aseptic site preparation is necessary in all cases.

* Maintenance of adequate ventilation is mandatory in thoracic surgery which can be
accomplished by ventilating the lungs intermitiently with positive pressure.

¢ Creation of negative pleural pressure inside the thorax is needed after completion of
surgical procedure but before complete closure of the thoracic cavity:
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* During the postoperative period, the patient should be closely observed for spontaneous
return of normal respiratory movements. The animal should be provided a comfortable
room temperature and soft bedding.

s The animal should be placed in sternat recumbency with the support of stuffed gurny
bags placed at either side of chest. '

« Postoperative analgesi¢ and antibiotics (for a week) are considered 1o reduce pain and
control of infection.

« Transient radial paralysis of the lower limb if develops, may be treated by local massage |
with liniments, parenteral nerve tonics and infra-red radiation. it

{ Contusions 7

Contusions of chest wall may occur as a result of falling, kicking and collisions against a

hard cbject. '

Signs. The clinical signs of this condition are those of contusions in general, except in deep

seated injury, where thoracic organs are damaged t a certain degree.

+ There may be rupture of heart and of the lung caused by severe violence inflicted on the
chest wall without fracture of the ribs.

e Laceration of lung may occur caused by penetration of the organ by fragment or sharp
po'ated fractured ribs and ultimately feading 1o haemoptysis. hacmo-pneumothorax and
pulinonary emphysema.

Treatment of this condition consists in keeping the patient at sest.

+ Local application for traumatic inflammation is indicated.

' « Injection of adrenaline is indicated to arrest bleeding and application of cold compress.

Fracture of rib
! Fracture of ribs is rarely observed in ruminants and in other animals.
: Etiology
i « Direct violence such as fall, blow or a collision to the chest.
e Severe muscular violence may lead to fracture of ribs covered by shouider.
Clinical signs. The clinical signs vary with the location of the affected 1ib and the degree
of displacement of the fragments.
o Inflammatory swelling at the sat site of injury (in simple subcutaneous fracture) and
| crepitatior.
o Deformity of the rib as a depression or flattening of the affected regton (in marked
displacement).
« Pain is present in the region of the fracture and is aggravated by deep inspiration.
+ Voluntary restriction of the respiratory activity on the side of the nib fracture.

s Pneumotborax or haemothorax may ensure if displaced fragments may penetrate the
plevra or the peritoneum.
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Treatment

» Simple fracture of ribs without any complications can be managed by bandaging and
providing absolute rest to the animal.

» Compound fracture of ribs, if occur, is treated on general principles.

« In small animal, use of a K-wire and a figure-8 wire can immobilize the fracture, thereby
reducing pain and hastening healing.

s Costal fistula may occur from necrosis of the rib which can be treated by resection of
the diseased rib.
Injuries of costal cartilage
Injuries especially fracture of costal cartilage may occur as that of the ribs. The clinical
signs and treatment procedure are similar like fracture of rib but there is no crepitation.
Fracture of the sternum

Fracture of the sternum may occasionally occur in animals as a result of falling or collision
against a hard object either simple or compound and incomplete or complete.

Signs

+ Crepitation may be detected during respiratory movemenis or the movement of the
patients.

* Fractured bone may be felt (when compound). Sternal fistula usually results.
Other signs are similar like that of a contusion or open wound.
Diagnosis is very difficult because of thick muscular covering of the bone.

Treatment of this condition is similar for a contusion, sternal fistula or open wounds.

Perforated wounds

Wounds of the thoracic wall occur as a gesult of trauma-either as non-penetrating or
penetrating. Perforated wounds of the thorax allow open communication between the pleural
space and the exterior. Splinters or sharp rib ends of fractured ribs may penetrate the lungs and
lead to preumothorax. )

Signs .
* Hissing noise caused by the passage of air between the pleural sac and the exterior (in
narrow penetrating wound). -

+ Collapse of lung may occur from the loss of negative intrathoracic pressure and space
occupying effect of the atmospheric air (in Jarge penetrating wounds).

Diagnosis by probing is contraindicated as there are every chances of introducing infection
from the outer part of the wound to the theracic cavity. However, auscultation and radiography
may be helpful 1o ascertain the extent of damage. '

Treatment of this condition is on the same lines as those recommended for wounds in
general,
Sternal fistula

-Sternal fistula may occur :

s Due to necrosis of sternum foliowing injury and infection of the bone of sternum.

ek
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Affections of Thorax

« Due to compound fracture of steraum

¢ Due to lodgement of a foreign body in the vicinity.

Signs ) .

« Presence of persisting purulent orifice with prominent inflammatory swelling.

o There is suppuration beneath the muscles leading to an enormous abscess under the
breast.

o Purulent pleurisy may ensue if pleural cavity is affected.

Treatment of this condition should be made on general principles.

o Initially, fistulous tract may be treated with liguid and sclid caustics.

« Hot iron may be inserted into the depth in certain cases.

« Diseased tissue in the tract may be removed by surgical operation.

Pneumocele _
Hernia of a portion of the lung is rarely observed in an intercostal space, usually trraumanc

in origin, often due Lo a piercing force. Disruption of .lhe intercostal muscles and pleu_r(f allows

lung lobes to herniate under ihe skin and reduce comphance} of. the g{l@_si.wall} The con('i;]t'mhn may ‘

persist for a varying peried of time without any cgmphcauon except gangrene. W ic '.rrllz?y L

supervene if there is strangulation of contents. Sometimes, there may be herniation of bowel in

intercostal space through a rupre in the diaphragm.

"




Traumatic pericarditis

Traumatic pericarditis is an acute, sub-acute or chronic inflammation of the pericardium
caused by penetration of sharp foreign body. The condition is commonly encountered in cattle
and buffaloes as a sequeae of traumatic reticulitis, where a sharp foreign body may easily pierce
the diaphragm and enter into the pericardium and leading to exudative or suppurative pericarditis.

Surgical approach. The surgical approach consists of pericardiocentesis, pericardiotomy
or pericardiectomy.

Pericardiocentesis is carried out in standing animal (between the 4th or Sth right intercostal
space) with the forelimb drawn forward to drain the accumulated fluid from the pericardial sac
“and to inject antibiotics and proteolytic enzymes. However. this procedure provides temperary
relief as fluid again accumulates.

Pericardiotomy is carried out by entering the thorax at the left fifth or <ixth ribs or
intercostal spaces or at the sixth or seventh ribs. Upon entering the chest, the suraeon should louk
for a fibrous tract that enters the pericardium caudally. The fibrous tract is clamped with a large
Oschner clamp to immobilize the foreign body as soon as the tract is identified. The surgeon then
incises the fibrous tract with large scissors until the centre is ideatified. The foreign body is then

“grasped and removed. The cavity is thoroughly irrigated with warm sterile isotonic saline solution
conlaining antibiotics. Afterwards, the pericardium is sutured with monofilament absorbable sutures
in a continuous pattern. The pericardial cavity may be left open to drain or be partially closed
and managed with drains if this allows appropriate lavage and adequate driinage.

Pericardiectomy refers to removal of some portion of pencardium. This is indicated in
constrictive pericarditis in which percardium is friable, frustrating to suture and mediastinal
adhesions are thick. Complete removal of pericardium is hard because of its attachiments at thin
wall of atria and great vessel. In that situation, partial pericardiectomy is to be carried out to
prevent pulmcnary and passive venous congestion, However, limited success is achieved in
chnical cases.

Chest bandages to cover the wound or local bandages secured with loops of suture is
recommended. If the foreign body returned into reticuhmn during manipulation, a ramenotomy

T
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is indicated to remove the foreign body at the same restraint or ana_esthetic episode. In lhz?t
situation, it is desirable to postpone the rumenotomy and place a magnet in the reticulum until
the initial surgical morbidity of the thoracotomy has resolved.

Heartworm disease (HWD) or Dirofilariasis in dogs

Heartworms are parasites that can be ransmitted by mosquitoes. A mosquil_o will-usually
bite a dog and transfer the parasites into the blood stream of the dog. Hear‘u\'orm is 2 misnomer
because the adult worms actually reside in the pulmonary anerizl system for the most part, and
the pathotogy s related to the damage in puimonary arleries and lung.

Ftiology : The condition i3 caused by Dirofilaria immitis.

Pathogenesis ‘

Severity of this disease depends on the number of worms (ranges lfrom' | !0 over 2509,
duration of infection and host-parasite interaction. Heartworm resides prlmarlly in [}}e caudal.
pulmonary vascular trée, occasionally migrating into the main pulmonary arteries, the right .hea.rt
and even the great veins in heavy infestation. The major effect on the pulm'onary arteries 15
produced by worm induced {toxic substances, immune mechanisms an.d traumaj v:1]0u§ myanumal
prakiferation. inflammation. pulmonary hypertension (PHT). disruption of‘\'a‘scular integrity and
fibrosis. This may be complicated by arterial abstruction and vasoconstriction caused by dead
worm thrombosis and their products. ,

The clinical signs of this condition include weight loss, dimin.ished_exercise-: m]erance,
lethargy, poor condition, cough, dyspnoea, syncope and abdominal distension (ascites), in but
majority of cases of HWD are asymptomatic.

Diagnosis

e History and clinical signs.

+ Microscopic identification: of microfilariae on a direct blood smear, above the buffy '_coal
in 1 microhaematocrit tube. vsing the modified Knott test or after multipore filtration.

ELISA antig
« Radiography : Thoracic radic iy orfers i wccdhvit method of detecting HWD, for
determining its severity and for coalusing pulmenary parcichymal clanges.

1 3 : S et
+ Immunodiagnostic tesés (Heartw T Lents).

« Elecirocardiography is useful in detectimg arrhythmins. T 15 generally insensitive in
detection of cardiac chamber enlargement in HWD whyr compared to radiography and
echocardiography.

« Echocardiography is sensitive in the deteiion of right heart enlargement.

Clinical patholegy = Nzutrophilia, sewinoshilia

Treatment

Medicinal therapy mcludes Melarsonne (Inumicide) with 2 doses (2.5 mg/ky decg
intramuscular every 24 hours), hermectis @t monthiy for 31 conscctine months (ncurl}: 100%
aduiricidal efticacy in young HWD). Selamectin continuously for 18 moaths (‘kil] ‘approx1r1?a§efy
404 of wansplanted worms). Cage rest is important in ihe managen?n:m of HWD after aduynada!
therapy, after post-adulticidal thrombo-embolization (PTE) or during therapy of heart failure.

Surgical therapy involves imechanical removal of worm using a flexible alligator forceps
under fluoroscopy and with general anaesthesia. .




There are several surgical approaches to abdominal cavity in small animals i.e. in dog and
cat.

Ventral midiine approach

The ventral midline celiotomy is the superior and standard-access route for almost ali the
abdominal contents. The aim is to incise precisely through the linea alba, avoiding the rectus
abdominis muscle on each side. After incising the skin, subcutaneous tissue is reflected and the
linea alba is exposed. For caudal incision in male dogs, the skin incision is directed paramedian
to one side of the penis and prepuce. The linea alba is then incised but not the peritoneum. The
peritonein is punctered with scissors and a finger or instrument is inserted to confirm the
absence of adhesions before the incision is extended with scissors. Alternatively. the linea alba
is elevated with thumb forceps and the scalpel blade is inserted through it, Once the abdominal
cavity has been entered, the incision is extended with scissors. The falciform ligament may be
packed to one side or removed along the length of the incision with scissors. Bleeding may be
controlled either by use of diathermy or by ligating at the cranial end of incision. Closure of
abdomen should be done in three layers : rectus abdominis and its sheath, subcutanecus tissue
and skin.

Paramedian_approach

Paramedian approach is tittle practised in small animals Bke dog and cat. The only
indication of this procedure is unilateral eryptorchidectorny to get direct access to the abdominally
located cryptorchid testis. Here, incision is made through the skin, the fascia, the external leaf
of the rectus abdomimis aponeurosis, the rectus abdominis muscie itself, thin internal leaf and the
transverse fascia and peritoncum. Closure of the internal leaf, rectus muscle and the external leaf
of the rectus sheath is to be done separately.

Flank approach
Indication
¢ Good access 10 dorsally located abdominal organs including the kidney, adrenal and

ovaries (limited access o both ovaries and uterus).
» Placement of gastrotomy feeding tubes and for gastric decompression.

- o
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Restraint : The animal should be placed in lateral recumbency with a sand bag beneath the
lumber region on the opposite side.

Procedure : After the skin incision, three muscles t.e. external abdominal oblique, internal

abdominal oblique and transversus abdominal are separated in the direction of their fibres and
a grid incision is made. The deep and superficial branches of the deep circumflex iliac artery need
1o be ligated. The transverse fascia and peritoneum are elevated with thumb forceps and carefully
incised to give access to the perineal cavity, Closure of the abdominal wall is made by individual
suturing of the layers with simple continuous sutures of synthetic absorbable material.

Paracostal approach

This approach provides good access to the cranial and ventral part of the abdominal cavity
including organs such as stomach, spleen and caccum. After placing the animal in lateral
recurnbency with a sand bag beneath the lumber region on the opposite side, a curve incision is
made 1 to 2 cm caudal to the last rib. Muscles are incised like that of flank incision, although
incision is to be extended more ventrally including transection of part of the rectus abdominis
muscle. Finally, the incision is closed by simple continuous suture in each layer.

Apart from the above commonly employed surgical approaches, combined midline paracostal
{especially for difficult hepatic surgery) and combined paralumber paracostal approaches {“lazy
S” pattern} are also followed to get access to abdominal cavity.

Surgical approaches of abdomen to ruminants

Selection of a desired incision site in abdomen of ruminants depends upon the species,
physical condition of the animal, easy access to the organ and the preference of the surgeon. In
ruminants, flank incisions (either left or right) remain the most popular approach to get access
of major abdominal organs although paramedian and ventrodorsal are also made.

Flank approach

Indications : Indications for upper left {iank
celiotomy include exploratory laparotomy,

rumenotomy, left flank abomascepexy, repair of a
ruptured urinary bladder, caesarean section in cattle,
buffalo, sheep, goat and camels, Besides, upper
right flank approach is indicated for exploratory
laparotomy, omentopexy, abomasopexy, surgical
correction of intestinal obstruction and caecal
dilatation.

For upper flank approach, a 20 1o 25 ¢m
dorsoveniral skin incision is made 4 c¢m caudal
and parallel to the last rib and 6 to 8 cm ventral
to the transverse process of the lumber vertebrae.
The incision is 1o be placed as close to the ribs as
possible to allow a more complete examinauon of
cranial abdomen. For ruminotomy, to retrieve a
foreign body from the incision, the incision should
be made a few cm gained over a mid paralumber
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incision site in the bovine. (A} Mid-upper
flank incision. {(B) Incision caudat and paraliel
to the last rib {C) Incision for appreach to
the urinary bladder, {D) Lower flank incision,
(E) Ventro-lateral oblique incision.
Redrawn from Ruminant surgery.
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region. A slightly oblique incision below the tuber coxae is generally preferred for approach to
the urinary bladder. For caesarean scction, the incision is made at Jower flank area beginning
10 cm ventral to the transverse process and may extend 30 to 40 cm. ’

The skin, subcutaneous tissues, external and intemnal oblique muscles, transversus muscles
and peritoneum are incised in the same plane. Closure of the abdominal wounds is made separately
in individual layers. The first layer closure comprises peritoneum and transverse abdominal
muscle with No 2 or 3 absorbable materials in simple continuous pattern. The second layer
includes two oblique muscles along with subcutaneous tissue with the same suture matenial and
technique. Care should be taken during closure to obliterate any dead space. The skin layer is
closed with non-absorbable suture material using either simple interrupted or horizontal matrress
suture.

Ventrolateral oblique incision

Ventrolateral oblique incision is also made infront of the stifte and extends in a slightly
oblique direction. This procedure is made in cattle and buffaloes in lateral recumbency position
with hind limbs extended caudally. The skin, subcutaneous fascia, aponeurosis of rectus abdominis
muscle., transverse abdominis muscle and peritoneum are incised. The first layer closure comprises
peritoneum and transverse abdominal muscle with No 2 or 3 absorbable materials in simple
continuous pattern. The second layer includes suturing of external sheath of rectus abdominis
muscle in simple continuous or simple interrupted pattern. The subcutaneous tissue and skin are

closed in standard manner.

Median incision

Median approach may be used in cattle and small ruminants where incision is given
directly in the midline over ihe linea alba. The subcutancous fissue is incised to expose the linea
alba, which should be evident as a smail concave line. The abdominal wall is grasped with tissue
forceps and tenicd, and a small incision is made on the linea alba. The incision is continued
through the linea alba and pesitoneum, with scissors guided by the operator’s index and middle
finger. The Yinea alba and peritonewm are sutured in an interrupted or continuous patiern with
synthetic absorbable or non-absorbable sutures (as per choice of surgeon). The subcutaneous
tissue and skin are closed routinely.

Paramedian approach
Paramedian approach for abdominal exteriorization is generaily made for horses.
infrequently in cattle but not in buffaloes and camels.

The ificision is generally made between the linea alba and subcutanecus abdeminal vein.
The approach is continued by using a combination of bluni und sharp dissection through
subcutaneous tissues. The external rectus abdominis sheath is sharply incised. the rectus muscle
bluntly separated along its fibres and the internal rectus sheath tented, along with the perttoneun
and incised. The incisions for abomasopexy extends laterally from just cranial 10 the umbilicus
to the xiphoid process and for caesarean operation, the incision extends laterally from just behind
the umbsilicus to the udder. For closre, the peritoneum and internal rectus sheath are sutured in
a single layer with synthetic absorbable sutures in a continuous patern. The exteraal rectus sheath
is the “holding layer™ which should be closed carefully with an absorbable suture. The subcutaneous
tissue and skin sve closed routinely.

Hernia is the protrusion of an organ or tissue through an opening under intact skin. A
typical hemia consists of a hernial ring, sac and contents. The hernial ring is formed due to a
rupture in the abdominal wall (ventral hernia), separating structure ¢diaphragmatic hernia), or due
to devefopmentat defects {umbilical hernia). A normal opening or passage may become a hernial
ring (inguinal hernia). The hernial sac encloses hernia
contents. The wall of the sac usually contains the skin,
miuscutar fibres, fibrous tissue and parietal peritoneum,
The hernial contents include the organ (intestine,
geticuium) or tissue (omentum) or both.

Classification

« Hernia may be congenital (present at birth) or
acquired (developed later on).

» According to protrusion of hernial sac :
External or internal. The hernial contents
protrude through abdominal wall and come
close to the skin in external hernia (veniral
hernia, scrotal hernia) whereas. the contents
move from one body cavity to another in
internal hernia (diaphragmatic hernia, gut-tie).

» According to hernial conlent : Enterocele Diagrammatic representation of hernial
{intestine).  epiplocele  (omentum), constituents. (R) Hemial ring, (H) Hernial
enteroepiplocele (intestine and omentum), contents, ($) Hernial sac.
gastrocele (stomach), vesicocele (urinary
bladder), hepatocele {liver), hysterocele (uterus), reticulocele {reticulum) etc.

« According to location of hernia : Umbilical, inguinal, scrotal. diaphragmatic, perineal,
ventral, femoral hemia eic.

* According to reducibility or not of content : Reducible or irreducible hernia. A hernia
may become irreducible due to adhesions, incarceration or strangulation




2L

datelinein

350 A Text Book on Veterinary Surgery and Radiology

Eticlogy
- Predisposing causes
s Imperfect closure of an embryonic defect (imperfect closure of umbilicus Jeading to
umbilical hernia).
o Imperfect formation of the diaphragm cavsing diaphragmatic hemia.
» Weakness of the abdominal wall due to trauma and inflammation etc.
Exciting causes
o Trauma with blunt objects.
e Increase in intra-abdominal pressure due to straining, parturition, violent coughing,
tympany eic.
Diagnosis
« History-Hernia present at birth or history of rauma.

o Clinical signs-In strangulated hernia, symptoms like abdominal pain, fever and evidence
of bowel obstruction may be apparent.

» Inspection-Presence of hernial swelling in external hernia is indicative. It should be
differentiated from abscess. wmour, cyst and haematoma.

+ Palpation-It shows a characteristic consistency depending on the hernial contents, Hernial
ring can be palpated in reducible hernia.

» Radiography-Plain and contrast radiography may be helpful to identify the hernial
contents.

¢ Ultrasonography-Readily recognizes the hernial content.

+ Exploratory punciure-to ascertain the nature of the content.

Trealment

Reduction and retention by bandage : Redce the hernial content to its oniginal position
and apply bandage around the surface for 2-3 months to prevent recurrence. Umbilical hernia
may respond with this approach. Use of ligature or clamp or a set of through and through mattress
sutures may be applied at the base of the hemial ring after reducing the contents. This facilitates
sloughing of the sac and simultaneous closure of the heenial ring.

Surgical approach

s Incisc on the hernial swelling and expose the hemial ring.

» Reduce the hemial conteni to its original position. '

+ Freshening the border of the heraial ring in order to initiate healing.

e Suture the hernial ring {Herniorrhaphy}.

o When the hernial ring is too Jarge to close, a biomaterial (fascia lata, stainiess steel wire
mesh, synthetic material} is used to repair the hernia (Hernioplasty).

« Finally, the skin wound is closed after trimming off the excess skin flaps.

i
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UMBILICAL HERNIA (OMPHALOCELE, EXOMPHALOS)

Umbilical hemnias are the most common st
bovine congenital defect and also occur in foals, :
pigs and pups. The hernial contents are usually
loops of intestine or omentum. Umbilical hernia
is usually congenital; however, acquired hernia
also occurs few weeks after birth.

Eticlogy
~w Imperfect closure of the umbilicus.
+ Hypoplasia of abdominal muscle.

+ Excessive straining due 1o diarthoea or
constipation.

Umbilical hernia in a calf

» Infection of the cord.
o Manual breaking or resecting of the cord
too close to the abdominal wall.

Clinical signs

A discrete round swelling at the umbilicus.
Diagnosis

+ Hernial contents-omenturm or Joop of intestine can be palpated.

« A circular hernial ring can be palpated.

» The hemia can be usually reduced after putting the animal on s buck.

Treatment

Most foals and calves below one year and pups below six months, spontaneous recovery
takes place when the animal grows.

Conservative treatment options for uncomplicated hemias include hernizt clamps. abdominal
support bandages, elastrator bands, local injection of irritants around the herniat ring and daily
digital palpation to imitate the ring. Elastrator bands, hemnial clamps ¢metal or wooden) and
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support bandages are only recommended when the hernial ring is Jess than Scm long, completely
reducible and free from infection. Injection of lecal irritants like hydrochloric or sulphuric acids
around the hernial ring may stimulate fibrous tissue formation that will push the conlents into the
abdomen and close the hernial opening. However the practice is unethical.

Surgical approach depends on accurate preoperative diagnosis and is indicated when the
conservative approaches are ineffective.

« Fasting for 12-24 hrs is needed, general anaesthesta in dogs wnd local analgesia in
ruminants should be carried out.

» The animal is controlled in dorsal recumbency and umbilical area is prepared for aseptic
surgery.

s The skin over the hernia is incised by an elliptical or linear incision and bluntly dissected
to expose the hernial ring. '

+ The contents are reduced through the hernial ring and the scarred edges of the ring are
sharply incised and sutured. When the hernial ring is circular, a triangular piece of tissue
from either cnd is removed to convert it into an elliptical shape in order to suture easily.

+ The ring is closed by placing a series of overlapping mattress sutures through its edges
using thick non-absorbable suture material. After all the sutures are placed, the ends of
the sutures are pulled, tightened and secured starting from the centre towards each of the
COMIBISSUTes.

+ In larger defects, tension-relieving sutures such as near-far-far-near placed at regular
intervals may help 1o appose two sides.

» Large hernias (greater than 15 cm) and hernias un-successfully repaired previously are
often candidates for mesh herniorrhaphy (polypropylene or plastic mesh).

o After-care consists of restricted movement, less bulky diet for a week and antibiotic
coverage for 3-3 days.

PERINEAL HERNIA

Perineal hernia is the protrusion of abdominal organ
through the pelvic diaphragm that supports the rectal wall.
The hernia may be unilateral or bilateral. The hemnial
contents are generally retroperitoneal fat, diverticulum of
rectum, prostate or urinary bladder. The hernial contents
are covered by perincal fascia and skin.

Incidence : Very common in old, uncastrated male
dogs.

Etiology
+ Predisposing cause—Uncastrated male dogs.
» Exciting causes--Swraining due 10 constipation,
diarrhoea and enlargement of anal glands.
Symptoms
« A unilateral or bilateral fluctvating swelling lateral

to anus in the area between the base of the tail and
the tuber ischit.

Cy

Perineal hernia in dog
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. Retennon of urine when bladder is involved.

D:agnos.ls
« History, clinical sxgns and palpation.
« Hernial swelling disappears when hindquarter of the animal is raised.
» Radiography and Ultrasonography may detect the hernial content.

Treatment consists of surgical correction under general anaesthesia.

e Restraint the animal in ventral recumbency with ratsing the hindquarter.

o Temporarily close the anal opening with purse string sutures.

» Prepare the site for aseptic surgery.

Incise through the skin and perineal fascia over the hernial swelling from below the base
of the tail towards the tuber ischii.

o Locate the internal pudic vessels and nerve at about the junction of the lower and middle
third of the incision. Ligate the cord to facilitate easier manipulation of the deeper
structures.

« When bilateral correction is envisaged, the neurovascular cord of one side is to be spared
10 aveid paralysis of the rectum.

« Reduce the hernia, find out the gap in the pelvic diaphragm that forms the hernial ring
and close the hernial ring, perineal fascia and skin meticulously in layers. Remove the
purse string sutures from the anus.

After-care consists of antibiotic coverage for 7 days, daily antiseptic dressing of wound ull

removal of skin stitches and provision of easily digestible and laxative diet for 10 days.

w

Measures to prevent recarrence of hernia cepend on the herniated organs.

e Castration in order 1o reduce the size of the prostate glands.
+ Fix the urinary bladder to an incision on the linea alba (cystopexy).
« Fix the rectal wall 10 the flank (rectopexy).

VENTRAL HERNIA

Protrusion of abdominal organs through a
tear in the abdominal wall is termed as Ventral
or Lateral abdominal hernia. More precisely,
when the hernia is ventrai to the stifle skin fold,
it is termed as ventral hernia while hernia appeared
on flank region is termed as lateral hernia.

Incidence : Most comm{mly occur in cattle
and horses.

Etiology
» External violence-Kick, blows, korn
thrusts due to butting by cattle, falling on
blunt objects ete.
+ Abdominal distension due to pregnancy
or excessive straining during parturition, tympany etc.

Ventral hernia in cow
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s Sequelae to deep-scated abscess or cacsarean section.
Symptoms

» Hernial swelling is visible on abdominal wall.

e Contents of hernia are usually omentum, intesting or romer.

 Hernia may be reducible or irreducible.

Treatment

Surgical repair of freshly occurred ventral hernia is not recommended till inflammatory
swelling subsides by a week. When the hemia is harmless, the surgery becomes elective and if
the hemia is complicated due to strangulation or incarceration, an immediate surgery is needed.
Surgical technique

« Performed under local analgesia with or without sedation and pre-operative fasting for
24-36 hours is. recommended.

» The animal is restrained in lateral or ventral recumbency and the surgical site is prepared
for aseptic surgery.

o Put a linear incision on the ‘skin and subcutaneous tissue and expose the hernial sac.

¢ Separate the sac from the ring by blunt dissection, the viscera is freed of any adhesion
and returped to the abdominal cavity.

o The thick fibrous mass of hernial swelling may be resected at the levet of hernial ring
and discarded.

« The edges of the hemial ring are trimmed tc provide an irregular surface to intiate

healing.

o Close the ring in the abdominal wall by overlapping the edges with a thick suture
material. Interrupted sutures may be placed between the overlapping sutures for
reinforcement. - ‘

» When the hernial ring is excessively large, biomaterials like nylon mesh may be anchored
over the defect for satisfactory closure.

o Close the skin and subcutaneous tissue with simple continnous and horizontal mattress
sutures respectively after trimming the excess skin margins. A sterile drainage tube may
be placed subcutaneous for proper drainage of the wound.

Post-operat’“ﬁfe care

¢ Reduce the volume of feed 10 avoid distension of abdomen.

 Restrict the movement.

o A supportive bandage may be placed around the abdomen to support the suture line.

» Antibiotic coverage for 7 days and removal of skin stitches on 10™ post-operative day.

INGUINAL HERNIA / SCROTAL HERNIA

Protrusion of an abdominal organ through the inguinal canal is termed as inguinal heruia
(Bubonocele). When the hernial contents extend into the scrotal sac, it is called as scrotal hemia
{Oscheocele).

Incidence : Common in bitches. It is also reported in castrated horses, stallions, bulls and
pigs. The hernial contents in bitch are usnally uterus or urinary bladder.

[y
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Etiology

o Usually congenital and a probable genetic predisposion is also reported.

o Exciting causes : Accidental slipping causing stretching of the hind limbs outward,
mounting on -other animals etc.

Symptoms

« Swelling at inguinal or scrotal area and abduction of hind limbs (Broad stepping).

o In racing horses the animal suddenty stops and exhibit signs of severe pain. The testicle
of affected side is seen pulled upwards due to contraction of cremester muscle. .The
animal frequently kicks with the limb of the affected side due to pain (Kick off the pain
sign).

s Colic in acute cases.

+ In chronic cases of scrotal hernia the affected testicle becomes atrophied.

« Breeding bulls and stallions are reluctant to serve.

« Difficulty in defecation in bitch.

Diagnosis
« From the clinical signs.
¢ Rectal examination in large animals revealed externally visible movement of the herniated
mass.
« Ultrasonographic examination determines the nawre of the content.

Treatment

In small animal (bitch}

e Pesform laparotomy either through linea alba, or paramedian or pararectal incision close
to the hernia under general anaesthesia.

« Reduce the hernial contents by gentle pressure combined with traction exerted by fingers
and close the hernial ring.

o Ventropexy (fixing the hemiated organ into abdominal wall) may be done to prevent
recurrence.

e Close the surgical incision in layers in standard manner.

In large animals

+ Local analgesia under sedation.

» Control in lateral recumbency with affected side up. The upper hind limb is abducted for
greater exposure of the surgical site.

» Incise the skin over the hernial swelling; expose the sac with blunt dissectios.

+ The herniuted content is returned back intv the abdominal cavity through hernial ring.

+ The hernial ring may be enlarged when the contents are too large to reduce into the
cavity.

e Close the hemial ting by overlapping sutures using heavy absorbable suture material
feaving room for the passage of the spermatic cord in males.

« The incision over the sac is closed with simple continuous sutures and the subcutaneous
tissues and skin are sutured in a routine manner.

1
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Para lumbar approach

‘An approach through paralumbar fossa in standing animal may be done when there is no
adhesion of the herniated mass. The abdominal cavity is entered through the affected side. The
contents are reduced into the abdominal cavity through the inguinal canal and close the incision
as usual. Blind suturing through oblique abdominal muscle is cumbersome in this approach.

Surgical approach for scrotal hernia
Castration by covered method when the animal is not needed for breeding purpose
+ Incise the skin along the neck of the scrotum ventral to the inguinal canal.
* Reduce the hernial content.
* Severe the spermatic cord with its tunics below the ligature,
* Push the cut stump as far up inte the inguinal canal as possible,

* Pack the inguinal canal and scrotum with sterile gauze and put retention sutures on skin
wound,

¢ Remove the gauze pack after 24-48 hours,

Surgical approach for scrotal hernia in breeding bull
* Incise the skin close to the external ring and expose the portion of tunica vaginalis
containing the spermatic cord and the hemial content.
+ Reduce the hernia and put purse string suture around the tunica vaginalis leaying room
for the passage of the spermatic cord as far high as possible 1o prevent recurrence of
hemia.

 The hernial ring may be enlarged when the contents are too large 1o reduce into the
cavity. A portion of omentum that is difficult to reduce may be resected or aspiration of
accumulated gas in herniated intestine may facilitate reduction.

s Close the skin as usval.

After-care in alt the cases consists of controlled exercise, daily antiseptic dressing of the
wound and antibiotic coverage for 7 days.

CRURAL HERNIA (FEMORAL HERNIA)

Fernoral hernia is characierized by a sweiling on the inner aspect of the thigh between the
sartorius and eracilis muscles due to protrusion of an abdominal organ like intestines. broad
figaments, uterus ete. through a defect in the femora! canal.

Incidence : Very rarely occurs in dog and cat.
Etiology
* Trauma and avulsion of the cranial pubic ligament, «

+ Transection of the origin of the pectineus muscle from the pubis durin g subtotal pectineal
myectomy.
Symptoms
o Swelling at the inside of the thigh

* Abnormal gait-Affected limb is carried forward in an abducted manner while walking
(ctrcumduction).

Specific Hernia in Animals ) 357

Diagnosis

+ From clinical signs.

* Radiography and Ultrasonography to identify the hernial content.
Treatment

Surgical intervention is not generally warranted. In some cases radical surgery may be
required. ‘

. Operation is done under general anaesthesia.
» Incise the skin parallel to the inguinal ligament and expose the hernial sac.

* Reduce the content and ligate the hernial sac as high in the femoral canal as possible.

+ If the inguinal canal is intact, close the femoral canal by placing sutures between, the
inguinal ligament and the pectineal fascia. ’

* Be careful not to damage the neurovascular siructire of the femoral canal.

* Close the subcutaneous tissue and skin in a standard manner.

PELVIC HERNIA (GUT-TIE)
{Synonyms: Intra-abdominal hernia, Peritoneal Hernia)

Pelvie hernia or Gut-tie has been recognized in cattle practice for many years. The conditign
has been associated with open castration.of cattle by traction of the spermatic cord, which may
result n either retraction of the spermatic cord into the abdomen with adhesion formation and
obstruction or incarceration of intestine or, as in this steer, traction of the spermatic cord may tear
the peritoneal fold of the ductus deferens which attaches the ductus to the abdominal wall,
permitiing loop(s) of intestine to pass through this hiatus and resulting in incarceration.
Generally hernia occurs on the right side as umen left no roem for herniation on the left side.
Although. the condition is very rare in animals, occasional incidence has been reported in

bullocks.

Etiology
» Castration by violent raction on the cord may rupture its membrane.

* Predisposing cause-Abnormal distension of rumen causing increased intra-abdominal
pressure on the right side. '

Symptoms
¢ Symptoms are exhibited when there is strangulation of the herniated intestinal part.

¢ Abdominal pain characterised by restlessness, frequent lying down and getting up, looking
towards the flank etc.

* Passing of small particles of faeces mixed with mucous.
Diagnosis '

* History and clinical signs.

* Palpation : Deep palpation of right flank reveals signs of pain.

* Per-rectal examination : Herniated bowel may be palpated at pelvic outlet in the right
side. The tensely attached abdominal portion of the severed portion of the spermatic cord
can also be palpated on the medial aspect,
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Treatment

Conservative approach includes jumping the animal from a height or making the animal
descend rapidly a steep incline and to reduce the hernia by per rectal manipulation.
Surgical approach

e Operated under focal or regional analgesia with or without sedation in standing position.

o Prepare right paralumber fossa for aseptic surgery.

« Put vertical incision through skin, fascia, muscles and peritoneum sufficiently long to
introduce the operator’s hand in abdominal cavity.

« Severe the spermatic cord with a protective knife.
‘_———"—'__'—-._

¢ Close the laparotomy wound in a standard manner.

DIAPHRAGMATIC HERNIA (DH)

Diaphragmatic hernia is one in which abdominal organs protrude through the diaphragm
into the thoracic cavity. It may be congenital or traumatic in origin. Most commonly, reticulum
herniates into the thorax, occasionally omasum, abomasum, intestines, spleen and hiver have also
been reported to herniate. 1t is a chronic wasting and inflammatory thoracoabdominal disorder in
adult dairy animals that are either in their lase gestation or have recently calved.

Incidence: Common in dogs and beffaloes (5-9 years age) and also reported in cows.

Higher prevalence of diaphragmatic hernia in buffaioes versus relatively lower prevalence in cows
may be attributed to the lesser collagen content, elasticity, and vascularity of buffalo diaphragm.
Moreover. habit of wallowing found among buffaloes may also be an exciting factor for the
rupture of diaphragm.

Etiology
s This can result from trauma, dystocia or traumatic reticuloperitonitis.

o Increased intra-abdominal pressure caused by tympany. advanced pregnancy, straining at
the time of parturition, chronic cough and violent fall.

o Interference of rumen peristalsis owing to reticular adhesions was regarded as major
cause of tympany.

+ Weakness of the diaphragm.

Clinical signs associated with diaphragmatic hernia include -

+ Weight loss, decreased production, dysphagia, colic. bloat and respiratory difficulties
(bovine).

o Partial anorexia with suspended rumination, recurrent tympany and scant faeces.

« Muffled thoracic auscultation with borborygmi sounds audible from the thorax.

s Palpation per rectum may reveal & forward position of abdominal viscera and an emply
feel to the caudal abdomen in general.

« Vomiting after meal, reluctant to move and prefer to remain in standing or sitting on the
haunches position. )

Diagnosis
o From the history and clinical signs.
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« Radiography (lateral or ventrodorsaly—the presence of honey comb patiern of the
: herniated reticulum inside the thoracic cavity and ultrasonography can help to confirm
the presence of abdominal viscera in the thoracic cavity.
» Thoracoreticular puncture through the 5™ and 6™ intercostal space reveal ingesta.
« Exploratory Japarotomy/Ruminotomy is the most reliable methods to diagnose a case
of DH.

Treatment

Treatment is surgical or salvage, comprising of reduction of herniated contents and closure
of the ring n diaphragm either by thoracic or abdominal approaches. General anaesthesia and
positive pressure ventilation of the lungs are the prerequisites in both the approaches. In bovine,
prior evacuation of the rumen and assisted ventilation during herniorthaphy are needed for
successful surgical outcome. The animal is kept off fed for 2-3 days following ruminal evacuation
and maintained with adequate intravenous flnid therapy using polyionic solutions with dextrose.

Thoracic approach

o Incise over the 6th or 7th intercostal space starting a little lateral to the sternum and
extending dorsally for about 5-8 cm.

» Expose the chest cavity with rib retractors.

o Adjust the respiratory pump o inflate the lungs to half of its normal capacity.
Reduce the hernial contents and close the diaphragmatic ring with chromic catgut.

e Close W by placing sutures around the adjacent ribs.

o Re-establish the negative pressure in the pleural cavity by inflating the lungs to its full
capacity immediately before tying the last intercostal sutures.

 Close the skin edges by standard manner.

Abdominal approach

« Establish positive ventilation of the lungs.

o TIncise through linea alba from a little behind the xiphoid cartilage towards the umbilicus
{in canine) and from 5 cm caudal to the xiphoid cartilage and extending about 23-35 ¢m
long -parallel to the costal arch (in bovine).

s+ Reduce the herniated organ (freeing of reticulum from diaphragm in bovine), sutare the
diaphragmatic ring with cominuous lock stitch pattemn using non-absorbable suture maerial
and close the abdominal wound in a standard manner.

o Re-establish negaive pressure in the pleural cavity before disconnecting the pressure
pump by aspiration following introduction of a proper sized inoculation needle through
the intercostals space and a 50 ml syringe.

After-care consists of adequate fluid therapy, broad spectrum antibiotic therapy for 57

days, analgesic for 3-5 days and daily wound dressing till removal of skin stitches.

|
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¢ Fluoroscopy. Antral hypomotility.
* Endoscopy. Helpful 1o confirm a diagnosis.
Treatment
Pyloromyotomy (Fredet-Ramstedt) : Preferred treatment option.
¢ Make a cranial midline veniral abdominal incision,
» Grasp the greater curvature of the stomach and take the pylorus out of the wound.

* Incise the small gastrohepatic ligament partially from medial to lateral in order 1o access
more mobiiity 1o the pylorus.

* Take care not to transect the common bile duct or the proper hepatic or right gastric
arteries dorsal to the ligament,

+ Pack off the abdomen with moist gauge and put two stay sutures or Babcock forceps
proximal and distal 10 the pylorus.

* Incise on stomach wall through the serosal and muscular layers allowing the submucosal/
mucosal layers to bulge.

¢ Extend the incision into the antrum and incise all muscle fibres,

* Dissect bluntly to separate the mucosa from the muscularis over at least 180" of the
pylorus.

Post-operative care consisis of offering baby food for 48 hours, analgesics and smooth
muscle simulant (metoclopromide) and water ad libitum.

Prognosis is generally good and results in prompt cessation of signs. When vomition
continues beyond 48 hours post-operatively, smaller and more frequent feeding is advocated. In
persistent cases, repeated surgery may be aneeded or a pyloroplasty or partial gastric resection

may be needed,

ACQUIRED PYLORIC STENOSIS
This condition is common in middle aged toy breeds (Lhasa Apso and Shih Tzus),
Clinical signs include sporadic vomition, weight loss, anacmia and weakness.
Diagnosis'is based on history and clinical signs, radiography and endoscopic examination.

Treatment of this condition includes correct fluid electrolyte acid base derangement,
pyloroplasty procedure (Y-U antral flap advancement pyleroplasty} is recommended.

Billroth T pylorectomy {Gastroduodenoscopy) is another option for treatment.

TORSION OF STOMACH

- Torsion of the stomach in the dog is characterized by life-endangering distension of the
stomach with gas; the stomdch is usually found to be severely dilated and congested, and often
to have rolated aboul an axis in the plane of the ocsophagus. Torsion of the stomach is seen most
commonly in large breeds including the Great Dane and Bloodhound, as well as some of the
infermediate size breeds. It has been reported in young adults as welk as fully mature dogs. There
is no doubt it can occur. suddenly afier eating, in a previously healthy dog.
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Etiology

+ The stomach, containing some comparatively heavy food material, is pictured as swinging
in a pendulum-like fashion. Then, as a result of a sudden jump from a high bench or from
rolling or playing, the pendulum is swung completely around the point of fixation of the
stomach, the point where the oesophagus passes through the diaphragm, giving rise to
a twist. This occludes both the entrance to and the exit from the stomach so that gas,
which is produced in the stomach, cannot escape, giving rise to the distension.

e In addition, it has been shown experimentally if the stomach of the dog is distended with
air by means of a stomach tube, the stomach eventually twists in either a clockwise or
counter-clockwise direction, depending on the position of the spleen at the onset of
distension.

Clinical signs are excessive salivation and drooling, extreme restlessness, attempts to vomit
and defecate, evidence of severe abdominal pain (the dog whinés and groans if push on the
stomach wall) and abdominal distension, There may be rapid breathing; pale gums and the dog
may collapse.

Treatment :

Conservative medicinal treatment includes administration of large volumes of fluids and
electrolytes by intravenous injection, passing of a stomach tube through the dog’s mouth and inte
the stomach to remove the air, provide simethicone to decrease froth and pockets of air.

Surgical approach is indicated for correction of the torsion when the dog is no longer in
shock and better able to withstand anaesthesia and surgery. Abdominal celiotomy is performed
and the stomach and spleen are placed back in their proper positions followed by gastropexy to
prevent the shifting of stomach in future. Strict control of food and water intake for many days
after surgery is needed to avoid a recurrence of the condition.

GASTRIC ULCERATIONS

Gastric ulceration may appear as simple epithelial erosions to full thickness bleeding or
perforating uicers. '
Causes

» Physical damage to the gastric mucosa : Ulcers develop from physical disruption only
with sustained or significant trauma to the gastric mucosa.

o Impaired gastric mucosal defence : Non-steroidal anti-inflammatory drugs and
corticosteroids.

» Chemical ajterations to the gastric mucosa and its repair : Chemical insult to gastric
mucosa may come from endogenous compounds (hydrochloric acid, bile acids, and
pancreatic enzymes) or exogenous toxins (house hold disinfectant or lead). Renal and
hepatic failure and Helicobacter infection may cause ulcers.

Clinical signs include anorexia, vomiting, haematemesis, melena, weight loss, abdominal
pain, weakness and collapse in severe cases.

Diagnosis
» Hisiory and clinical signs. ,
o Physical awd laboratory findings. Pain on palpating the pastric area. No specific
" labomory finding.
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» Radiography. Phain radiography is not diagnostic. Stagnation of the contrast agent on
contrast radiography is indicative of ulcers.

« Ultrasonography. Thickened gastric wall lesions with central cavitations suggest uleers.

s Gastroscopy is preferred diagnostic modality. Visualization of the ulcerative mucosa
confirms the diagnnsis.

Treatment

Medicinal approach

+ Antibioti¢ : To prevent bacterial infection.

o Systemic acid reducing drugs are mainstay of non-invasive treatment of gastric ulcer.
Histamine blocking agents (cimetidine, ranitidine, famotidine} and proton pump inhibitors
(omeprazole, lansoprazole, rabeprozole).

» Cytoprotective drugs (Sucralfate) to protect healthy and damaged mucosa.

« Prostaglandin analogues (Mioprostol) may improve ulcer healing or prevent ulcer
formation.

e Actively bleeding ulcers can be cauterised by endoscopically delivered laser or
electrocautery or coagulated with endoscopically delivered haemostatic agents.

Surgical approach

» Surgical exploration allows definitive diagnosis and treatment of perforating vlcers.

+ Omental/serosal patching : In non-perforating ulcers, a leaf of the omentum is attached
to the normal serosa with multiple fine-gauge absorbable interrupted sutures. Serosal
patching may be used similarly; a loop of small intestine is brought to the lesion and the
serosa is sutured circumferentially around the lesion 10 the stomach serosa.

+ Gastric wall invagination : In perforating ulcers gastric wall invagination 2s an alternative
to resection may be done.

« Gastric resection and reconstruction : Recommended in deép ulcers.

STOMACH TUMOURS

Tusnours in the stomach of dog and cat are not a common occurrence. Jt generally affects
animals of older age groups of above 9 years of age and is of benign (Leiomyomas. adenomatous
and polyp) or malignant tumours {Adenocarcinoma).

Symptoms
+ Yomiting is the most common signs and its frequency and intensity depends on the
location and extent of the wmours.
¢ Anorexia and weight loss.
» Haematemesis or melena.
+ Abdominal discomfort.
Diagnosis
« From the clinical signs.
» Radiography. Plain radiography do not provide diagnostic feature due to lack of contrast.
Contrast radiographic features include gastric wall thickéning, displaceriient of stomach
_and oesophaizus, defarigément of the rugal' fold, filling défects afid delayed gastric
= emptying. .

W
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] Flﬁoroscnpy. Delayed gasiric emptying time if antrum is involved.

» Endoscopy (Gastroscopy). Mucosal change may be observed and mucosal growth or
ulceration is observed.

« Biopsy. Examination of the abnormal tissue to confirm a diagnosis.

» Cytological examination. Examination of the gastric aspirates obtained by gastric lavage
may be helpful in establishing a diagnosis.

« Exploratory gastrotomy and incisional biopsy for confirmative diagnosis.

Treatment
Treatment includes surgical removal of tumour mass. When the lesion involves corpus or
fundus, local resection generally is curative. When antrum is involved, partial gastrectomy followed

" by some form of gastric reconstructive surgery is recommended. Prognosis in benign tumour

cases is good but poor in malignant cases.

FOREIGN BODIES IN THE STOMACH

Most ingested foreign bodies in the dog and cat pass through or are digested and do not
cause problem unless they remain in stomach and lodged in the pyloric antrum.

History and clinical signs
o Visnalising the act of ingestion of foreign bodies.
» Missing an cbject from the surroundings.
s Vomition.
o Dehydration, electrolyte and acid base imbalance.
s Anorexia, haematemesis or melena,
Diagnosis
« History and clinical signs
+ Physical examination. A large fluid-filled stomach may be palpated.

+ Laboratory examination. Metabolic alkalosis, hypokalaemia and hypochloraemia when
pylorus is obstructed.

« Radiography. Radio-opaque foreign bodies are visible {Plain radiography} and radic-
lucent objects by negative or positive contrast gastrography (Comtrast radiography).

« Endoscopy is a valuable diagnostic aid.

Treatment
» Restoration of fluid. electrolyte and acid-base imbalances.
s Antiemetic drugs to control severe vomition.
» Anti-wicer medical therapy when gastric erosionfulceration is anticipated.

+ Endoscopy- Preferred method to retrieve gastnic foreign bodies. A basket type snare or
crasping forceps is used to take out the foreign body from the stomach.

s - Gastrotomy- Surgical incision of the stomach for removal of the foreign body. It has the
advantage to inspect the gastric mucosa for any trauma. ulceration and multiple foreign
bodies. -

-— -
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Y-U ANTRAL FLAP PYLOROPLASTY
It involves conversion of a Y-shaped full thickness incision into a U shaped closure on
proximal duodenum and antrum. The technique offers excellent exposure of lesions in the distal
stomach. .
« Each limb of the “Y” incision should be 3-5 cm in length depending on the size of the
stomach and the base of the “Y" extends a short distance into the proximal duodenum.
o A flap of antrum is moved into the defect created by a longitudinal incision of the
sphincter and duodenal wall. '
s The tip of the flap is sutured first followed by closure of the lesser curvature, and finally
the greater curvature limb.

BILLROTH | GASTRODUODENOSTOMY

» Ligate the vessels that supply the greater and lesser curvature and attached omenturn.

e Free the pylorus by partially incising the gastrohepatic ligament.

o Isolate the area to be resected from abdominal cavity with moist gauze to avoid gastric
spillage.

« Place intestinal clamps above and below the propose line of incision.

o Resect the tissue and close the lesser curvature side until the gastric luminal opening is
approximately equal to the size of the duodenal segment.

SURGICAL ANATOMY OF RUMINAL STOMACH

The three non-glandular forestomach compartments in ruminants are the rumen, reticulum
and omasum. The abomasum is the true stomach and has a glandular mucous membrane. The
rumen oceupies most of the abdomen’s left side; its long axis extends from 7 to 8" ribs to the
pelvis. The reticulum lies against the diaphragm left to midline opposite the 6™ to 8™ ribs, and
the omasum is right of midline at the ventral aspect of 7 to 11" ribs. The abomasum lies mostly
right of midline and extends from the xiphoid area to the g™ or 10" intercostal space in non-
pregnant animals. The watls of four compartments of the ruminant stomach from outside to inside
consist of serosa, muscularis, submucosa and MUCOSa, Blood supply 10 the stomach of ruminants
is derived from the celiac artery and the veins drain into the portal vein. The vagus nerve, which
is made up of 90% sensory fibres, is the primary innervation of the forestomach compartments
and zbomasum besides sympathetic innervation.

RUMINAL iMPACTION

Rumen impaction develops due to ingestion of plastics, ropes, gunny bags or leather pieces
that make large tight balls inside the rumen caused by chuming movements. The condition i
commonly encountered in cattle and buffaloes, occasionally in camel with deprived appetite
Besides, ingestion of poor quality roughage may also lead to this condition.

Clinical signs include anorexia, listiessness.

Treatment : Rumenotomy is indicated 1o remove the impacted matenal.

TRAUMATIC RETICULITIS / RETICULOPERITONITIS (TRP}

Traumatic reticuloperitonitis is associated with the lesions caused by penetration of th
reticular wall by accidental ingestion of metallic foreign bodies (wires, needles, nails etc). Wire
account for approximately 70% of ingested foreign bodies where as nails and steel objects maks
up the other 30%. The condition is commonly encountered in cattle and buffaloes due to thel
indiscriminate feeding habits. In India, the prevalence of the disease is mote in buffalo (abov
6 years of age) than in catde. ’
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Pathogenesis _

When a foreign body is ingested it gets '-
lodged into the honeycomb pattern of the
reticulum. Non-penetrating foreign bodies (nuts,
coins, stones etc} lie without any problem or may
pass out through faeces. Penetrating foreign
bodies pierce through the wall of the reticulum
causing reticulitis. Further, the strong reticular
contraction and increased intra-abdominat !
pressure during pregnancy may aggravate the
lesions to traumatic sternebrae, traumatic
pericarditis, vagal indigestion, pyothorax, pleurisy,
liver/spleen abscesses and diaphragmatic hernia.
In many cases, the foreign bodies are found
located in the abscess when it is opened or come out spontaneously. Extensive adhesions of the
reticulum with diaphragm or other organs might interfere with the reticular contractions and
eructation process. Generally, the foreign bodies induce localized peritonitis. In severe cases,
cardiac involvement, congestive cardiac failure might develop.

Typical posture of TRP in a cattle
Courtsey : Dr. A Patil

Symptoms
» Recurrent tympany, reduced ruminal motility, anorexia, suspended rumination and reduced
milk yield (sudden in acute cases).
« Stiffness of forelimbs and abducted elbows.
« Local abscess around brisket region.
 Jugular pulsation and brisket oedema when there is trawnatic pericarditis.

Diagnosis
* From the history and clinical signs.
+ A Neutrophilia with a left shift is typically seen.

¢ Radiography : A lateral plain radiograph can heip identify perforating foreign bodies of
the reticular area.

~+ Ultrasound examination of the reticulum helps in diagnosis.
 Metal detector can also diagnose metallic foreign bodies in the reticulum.
» Exploratory laparorumenotomy may lead to confirmatory diagnosis.

Treatment
Rumenotomy is indicated to remove the foreign bedies from the reticulum.
s Operation is done under local/regional analgesia in standing positicn.
s Prepare left flank for aseptic surgery.

» Put incision at a point equidistant from the tuber coxae and the last rib beginning 5 cm
ventral 10 the lumbar transverse process and extending enough to permit entry of the
surgeon’s hand inside the abdomen.

» Explore the abdorminal cavity to examine outer wall of the reticulum, diaphragm, spleen,
and liver for any lesions.

N
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o Apply Weingarth rumenotomy set and perform rumenotomy to avoid seepage of rumen
content into. the peritoneal cavity.

o Evacuate the rumen partially to facilitate searching of foreign bodies. Introduce the hand
into the Teticulum and remove the penetrating foreign bodies.

« Drain the abscess if any into the reticulum by using a curved bistoury.

« Close the rumen wound with Lambert pattern with No. 2 absorbable sutures after taking
all aseptic precautions. Transplantation of romen cud from a healthy animal may be
replaced in cases where a massive disturbance in rumen flora is anticipated.

+ Close the peritoneum, muscles and skin in layers in standard manner.

Post-ooerative management
« Antibiotic coverage for 5 days to treal the seplic reticufoperitonitis.
o Antiseptic dressing of skin wound till removal of stitches on 10" day.
» Oral or intravenous fluids may be needed to correct dehydration.
"« Rumen transfaunate can be given to re-establish normal flora and stimulate ruminal
motility.

Abomasal displacement

The abomasum is mobile becavse it is
suspended in the dorsal turn of a U supported
by the lesser omentum. The abomasum is
displaced from its normal position on the
abdominal floor (extending from the midtine
and to the right). The organ may be displaced
casily to the left (left displacement of
abomasum-LDA) or to the right (right

displacement of abomasum-RDA). A .
: ; i ases of
rotation of the organ odl its mesenteric axis Typical area of ’e5°"a"°_:_" Pbselrvez;n i‘éls ott
b 1 torsion or abomasal average sized LDA. Triangle p
may lead to abomasa tors paralumbet fossa {Redrawn from Rebhun, Comnell
volvalus (AV). Vet 77, 244, 1987) .

Etiology '
o Predisposing factor : Abomasal atony with increased gas production, concurrent diseases
(hypocalcaemia, ketosis, mastitis, fatty liver, metritis and retained placenta) or pregnancy.

+ Rapid changes in abdominal topography in the periparturient period.
» Exciting causes : Feeding of decreased fibre and high concentrate ration.

Pathogenesis

Abomasum is Joosely attached with the greater and lesser gmentum ar';(‘i may be displaged
easily. Many diseases like metritis, kenonuria, mastilis, traumatic retlcu]m.s, hypocalcaema,
metabaolic alkalosis etc. may decrease the motility of the abomasums and predispose to abomasal
displacement. In the late stage of pregnancy, the distended uterus can e]evat_e. the rumen off Fhe
ventral wall and push the abomasum into a more cranjal and transverse position. As the utenne
volume suddenty decreases with parturition and the rumen is allowed to fill, lh‘? abomas.urr.l may
become trapped on the left. High concentrate feed produces excessive volatile fatty acids in
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rumen that pass into the abomasum, lowering its contractibility. As a result, ingesta and gas are
accumulated in the abomasum causing its distension and displacement.

Clinical signs
» Intermittent anorexia and gradual decrease in milk production.
o Loss of body weight.
» Abdominal pain exhibited by shifting of body weight from one leg to another.
+ Sluggish rumen movement.
e Simultancous auscultation and percussion revea! tympanic ping en the left side of
COW.
« Loose or pasty, scanty faeces that may be darker in colour than normal.
s Dehydration in later stages.

Diagnosis

+ From the history and clinical signs.

o Palpation, auscultation and percussion reveal tympanic resonance {ping).

» Liptek test. An 18 gauge needle is inserted aseptically just below the area of resonant
ping in the left (LDA) or in the right (RDA} abdominal walt and fluid is aspirated for
evaluation by using standard pH paper. A pH less than 3.5 indicates a displaced abomasum,
whereas a pH greater than 5.5 suggests a ping originating from the rumen.

Treatment

Medical management is carried out 10 restore abomasum metility sufficiently to atlow it
to expel gas and spontaneously return to its normal position. The medical approaches inchude oral
or systemic calcium, various oral intestinal stimulants. parasympathomimetic drugs, fluid therapy
to correct dehydration and electrolyte imbalances and agents to treal ketosis. Withholding feed
for 48 hours, feeding high fibre diets and forced exercise has been suggested in treatments
protocol.

Minimally invasive closed procedures involve rolling the animal to stabilize the abomasum
in its normal position. The cow is placed in laseral recumbency, tie the feet together and roll the
animal from side to side while the animal is in dorsal recombency. Simultaneous massaging the
abdomen while rolling facilitates in normal repositioning of the abomasums. Finally, the animal
is to berolled on the left side and allow it to get up from this position. Because of the limited
security of this procedure, it is only recommended for short term relief of symptoms that do not
warrant or cannot tolerate another procedure at the time.

Surgical approaches

Right flank omentopexy. This is the most versatile approach for repositioning and
stabilization of many types of abomasal displacement and provides the best access to most other
intra-abdominal structures. In this procedure, a 13 to 20 cm vertical incision should be made in
the right paralumber fossa. Decompression of the gas in the abomasum to facilitate repositioning,
minimize tension and Omental tearing is strongly recommended before attempting to move the
abomasum. The fold of the omentum distal to the pylorus is grasped, pulled out through the
abdominal incision and held with towel forceps or hand. Two mattress sutures of catgut is placed
on each side cranial and caudal to the incision through the peritoneum, transverse abdominal
musc'e and a fold of the omentum. The peritoneum and transverse abdominal muscle are sutured
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in a simple continuous pattern incorporating the ementum in the ventral two-third of the incision.
Finally, the laparotomy wound is closed in a routine manrer.

Left Nank abomasopexy. The left flank abomasopexy provides the surgeon with some
access to the greater curvature and parietal surface of abomasum in left displaced position. This
procedure is found to be safest for left displacements in cows in the last trimester of pregnancy.
In this procedure, 2 15 to 20 cm vertical incision should be made in the left flank. One needle
should be used to take 5 to 8 bites in a continuous pattern through the seromuscular layers of
the parietal surface of the abomasum 2 to 3 cm away from but parallel to the attachment of the
greater omentum and as far craniaily on the abomasum as possible. The procedure should be
repeated on the caudal end of the suture. The suture ends are then brought through the ventral
abdominat wall as for omentopexy. Finally, closure of the incision is routine.

Right paramedian abomasopexy, The right paramedian approach provides the most direct
access to the greatest surface area of abomasum and allows better stabilization than an omentopexy
or pyloropexy. A 15 to 20 ¢m incision should be made parallel and 3 to 4-cm to the right of
midline, exiending caudally from a point 4 to 5 cm caudal to the xiphoid. A quick but thorough
exploration of the abdomen is sirongly recommended before proceeding with abomasal
repositioning and stabilization. After identifying the abomasum, partial or total decompression of
gas from the abomasum is needed. The greater curvature of the abomasunt is sutured in simple
continuous pattern through the internal layer of the rectus sheath and peritoneum. The abdominal
incision is closed in routine standard procedure. Right paramedian abomasopexy is often considered
the most stable fixation method for treating LDA.

OMASAL IMPACTION

This condition is commonly seen in cattle and buffaloes mosty secondary to rumen impaction
due to ingestion of poor quality of feed i.e. paddy (during winter), excess of husk during summer
at scarcity of animal feed resulting to distension of omasum and absorption of fluid.

Clinical signs include chronic recurrent bouts of indigestion, anoreXia, cessation of
defaecation and an empty rectum, abdominal pain with reluctant to move or lie down and a
negative ketone test.

Diagnosis of this condition can be made from history and clinical signs and absence of
omasal sounds at the Jevel of right elbow at 9™ intercostal space by auscultation.
Treatment

Conservative approach

+ Drench sufficient water and 4-5 litres of liquid paraffin or mineral oil through a stomach
tube to soften the impacted content.

o To stimulate rumen flora, administer sugar 2-3 kg, yeast tablets 50 or 2-3 litres of rumen
fluid from a healthy animal. :

e With thick bamboo stck, lift the animal’s abdomen to a height of 6"-12" slowly and
followed by slow release and repeat the procedure 20-30 time.

» Allow exercise at a moderate speed for 1-2 km innnediaiely after the treatment.
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Surgical approach

¢ Perform rumenotomy and inject sodivm bicarbonate in lukewarm water through laparo-
ruminotomy opening into the omasum through reticulo-omasal orifice.

* Avoid kneading as it may lead to rupture of omasal wall or shock to animal.

* The flushing should be comtinued till all the folds of omasum get thoroughly emptied.

¢ Finally, after evacuation of omasal contents, close the incision in routine MAnner.

coLic

Colic is a general term, refers to any type of abdominal pain or pain in the ‘gut’ due to a
gastrointestinal disturbance. 1t is one of the most common diseases in horses and can be brought
on by various factors. Although this is a2 common occurrence. many horses still die from colic.
which in cases is a preventable occurrence,

Causes

Irregular exercise and feeding pattern.

Lack of water.

Sudden diet change.

Too much intense exercise.

Low grazing.

"Too much feed concentrate or unsoaked sugar beet,
Stress.

Sandy soil causing constipation/cbstipation.
Previous abdominal surgery.

Too much water and /or food after exercise.

Gas builds up from eating grass cuttings.

Excessive parasiles (Strongyles, Ascarids, Tapeworms).
Eating mouldy or spoiled hay, grain or forage.

Dental problems (improperly ground up feed} and ingestion of foreign bodies and materials
{includirg dust and sand).

Depending on the cause of the colic, there may be hyperperistalsis or hypoperistalsis/
aperistalsis.

Signs and Symptoms
Colic is not a dsease, but a group of symptoms.

Mild colic symptoms include :

W

Lethargy.
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Loss of appetite.-

Fewer droppings.

Stomach ache.

Stand and.rest in odd positions.

Rock back against 2 solid object.
Repeatedly change weight on the hind legs.
Pawing the ground with anxiety.

Lip curling (Flehmen response).

Kicking its belly or examining its flanks.

In advance stage

Increased heart and respiratory rates.

Severely congested (bright red colour) conjunctival mucous membrane.
Groaning or rolling, especially violent rolling.

Shallow breathing.

Sweating and sweliing of the abdomen,

The temperature varies but may be lower. This is due to the horse going into shock.
There may be patches of cold area on the body surface of the horse due to shock:

Cool extremities.

Risk factors

Insufficient grazing.

Lack of exercise.

Digestive disorder such as tooth problems.

Worm burdens.

Gut damage (including previous colic surgery).

Poor feeding regime : soiled food, inappropriale quantities, tack of fibre and/or water, or
a sudden change in diet.

Stress such as hard exercise while unfit or after eating, travelling, sudden change of
Touline or environment.

Poor and over-grazed pasture, especially if the soil is sandy.

Classification of Colic
Most colic’s fall into one of three groups :

Intestinal Dysfonction : This is the most common category where bowels of the horse
are not working properly. Common causes of bowl dysfunction are gas distension,
impaction, spasms, and paralysis. Gas (or flatulent) Colic is the more common type due
to collection of gas in the bowel. It causes pain as it moves through the gut by distending
the bowel abnormally. It is considered the least serious type of colic, although the violent
reactions of the horse may not give that impression. Obstructive Colic is when a mass
of food accumulates in the bowel and intestine is blocked. This can happen if a horse
bolts his food 100 quickly or is given inadequate water to drink. Sand Colic is caused
by the accumulation of sand in the gut. Spasmodic colic occurs mainly in horses that
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have excitable temperaments. In conditions like lightning storms, preparing to rac
entering a show, etc., the horse will experience a “nervous stomach”. The contractio
become stronger creating distention and the increase of gas production adds to t
discomfort felt by the horse. Spasmodic colic is considered medical colic as it does o
require surgery. The signs usually desist after a few hours. The signs during the co!
"may include increased gut sounds and a slightly elevated pulse (60 bpm).

» Intestinal accidents : These occur less frequently, and include displacements, torsios
intussusceptions and hernia. Intestinal accidents usually require emergency surgery.

» Enteritis or Ulcerations : These are colic related to inflammation, infections and lesio
within the digestive tract. They can be caused by numerous factors, including stre
infection, and parasites.

Treatment

Medical management

e Faecal softeners and lubricants (mineral oil about | gallon) are administered by stoma
tube, as well as water and electrolytes to help fecal matter move through the tract. Sor
cases may require intravenous fluid therapy (preferably Ringers’ lactate).

+ Walking and even gentle lunging may help to restore normal activity in the intestin

+ Colic pain can be treated by NSAIDs (Phenylbutazone, Dipyrone, Ketoprofen et
sedatives (Xylazine, Detomidine and medetomidine), Opicid analgesics and otl
spasmolytic drugs.

Surgical management. Indications for susgical management include severe abdominal pa
presence of enteroliths, severe intestinal gas distensions, uterine torsion, and failure to respo
1o other therapies. It is necessary to perform an exploratory abdominal surgery t© determine |
cause of problem, evaluate the prognosis for survival and then if possible fix the problem althou
only 1%-3% of all horses with colic require surgical intervention.

Prevention ot colic
» Fresh Water-Plenty of fresh water for drinking must be available through out the ye
¢ Regular exercise and feeding schedule.

» Feed horse sufficient quantity of roughage with proportionate little grain or energy-1
supplement and divide the daily feed into two or more rations.

¢ Feeding of grain and peleted feeds only as required.

« Don’t put hay or other feedstuffs on the ground, especially where the soil is sandy
avoid ingestion of sand soil.

s Regular deworming is necessary.
+ Keep stress to a minimurn by eliminating the need for transportation or shows.

¢ Watch the horses carefully following changes in exercise, stabling, or diet.

Intestinal obstruction

Obstruction is the most commen indication for intestinal surgery. This condition is relatt
infrequent in ruminant although sporadic occurrence has been reported in other species. It 1
be termed as :

i
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¢ Strangulating obstructions are invariably
associated with a compromised enteric blood
supply.

+ Simple obstructions are not associated with
a compromised vascular supply.

» Complete or partial obstruction depending §
upon the degree of occlusion of intestinal §
lumen.

¢ High or proximal obstruction occurs in
duodenuem and jejunum.

o Low or distal cbstruction occurs in ileum

and colon. Radiographic view of intestinal

. obstruction in canine

Etiology
1. Anatomical obstruction
« Intra luminal obstruction
{) Linear and non-linear foreign body
(i) Faecolith
(iify Nodular warms
{iv} Impacted ingesta
v Intramural masses
{) Neoplasia
{i) Stricture
(i) Granuloma
(iv) Haematomia
« Extramural compression
() Adhesions
(i} Herma
(i) Neoplasms
(v} Strangulation
a") Intussusception
(v} Volvulus
» Congenita lesions
(1) Atresia or malformation of the intestine
{if) Meckel’s diverticulum {embryological defect imvolving ilevin:
2. Functional obstruction
¢ Paralytic ileus
() trauma due to abdominal surgery
(i} peritonitis
(iif) prolonged distension of bowel due to accumulation of eux
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» Pseudo-obstruction
(i} sclerosing enteropathy
(if) systemic lupus erythematosus
(iif) lymphosarcoma

Clinical signs

s Colic of low or (transiently) moderate
intensity which can persist for several days.
Colic signs are not observed in buffaloes
and sheep however in cattle, it is manifested #
in initial stages. :

e There is gradual abdominal distension and
tense abdominal wall.

* Anorexia, vomiting (especially in high
obstruction) 1s also observed.

¢ There are no faeces in the rectum or only a
small amount of faeces mixed with sticky
mucous.

¢ There is dehydration and scanty urine with high coloured.

Diagnosis
« From the history and clinical signs. _
» Palpation of the abdomen and rectal examination.

» Laboratory examination : Increased packed cell volume, azotaemia, hypekalaemia and
hypochloraemia.

« Ruminal fluid—high chloride concentration.

+ Radiograph of abdomen reveals trapping of air in the bowel,

+ Ultrasonographic examination may be helpful to detect the site of obstruction.
+ Definitive diagnosis of the cause may require an exploratory laparotoiny.

Treatment

¢ Fluid therapy based on clinical and laboratory findings should be instituted prior 10
surgery to counteract dehydration.

¢ An enterotomy should be made midway along the site of the obstruction (small animals).
right flank Taparotomy (ruminants) and as much of the foreign body as possible should
be removed by gentle traction.

« n chronic cases, perforation fotlowed by fibrosis may have occurred some time previously,
and the bowel retains its pleated conformation after removal of the foreign body. In such
cases, resection and enteroanastomosis may be necessary.

« 1f neoplasm is the cause, growth should be carefully excised and removed and if hernia
1s responsible, defect should be corrected accordingly.

o The postoperative care regimen should be tailored by broad spectrum antibiotics and
fluids until the animal is able to maintain its own hydration status.
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* Electrolyte and acid base balance should be monitored and corrected until the animal is
eating and drinking normally.
INTUSSUSCEPTION
Intussusception- the telescoping of a portion of intestine (the intussusceptum} into the
adjacent segment (the intussuscipiens}—develop primarily at the ileocclic valve and in the

Jejunum. This condition is seen most frequently in young calves and pups, less frequently in adult
animals.

Etiology .

Most intussusceptions are considered to be idiopathic, but predisposing factors include
parasitism, neonatal diarrhoea, an intestinal mass {polyp, granuloma, neoplasm or congenital
enterocyst), presence of linear foreign body and previous abdominal surgery.

Symptoms
* Continuous or recurrent colicky behaviour of low intensity.
+ VYomiting, straining and dehydration are observed.
¢+ Passing of small quantity blood stained faeces.
¢ The rectum is empty or contains mucous or sticky blood. .
Treatment
* Fluid therapy should be instituted prior to surgery to counteract dehydration.
* Laparotomy is to be performed and attempt should be made to reduce the lesion manually
by squeezing the intussusception while applying genile traction to the intussusceptum,
» If the intussusception cannot be reduced, or if after reduction the segments of intestine
are notf viable, then resection and anastomosis is indicated.
+ In all cases, enteroplication should be performed to reduce the risk of recurrence.

TORSICN AND VOLVULUS

Volvulus is axial rotation of the mesentry and attached small intestine whereas: torsjon of
inlestine is a twisting of bowel on its long axis. The condition is rare in buffaloes, dogs but may
occur in bullocks and horses. The distal jejunal and proximal ileal segments are more prene to
mesentric torsion but the duodenum is not usually involved because of its relatively fixed position
in the abdominal cavity.

Etiology
» Vigorous activity
s Dietary
¢ Trauma or exocring
* Rolling of cows to correct uterine torsion or left displacement of abomasum.
Pathology )
Root of mesentry twist and cranial mesentric artery, vein or their branches are obstructed

i

Mechanical and strangulating obstruction

Rapid ischemic damage to small intestine

Onset of endotoxaemia
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Symptoms
Horse-colic, initial high temperature followed by subnormal temperature.
Cattle-colic, distension of abdomen and varying degree of ketosis.

Dog-abdominal distension, paracentesis reveals sero-haemorrhagic fluid in peritoneal cavity

Treatment

* Surgical management involves decompression and derotation of the intestine and resectior
of devitalized bowel.

* Massive intestinal resection may be advisable if the portion of the bowel is too devitalized
* Broad spectrum antibiotics and intravenous fluids are recommended as supportive therapy

ENTEROTOMY

Indications
Removal of foreign bodies and inspection of the mucosa for evidence of uleeration, stricture
or neoplasia,
Site
Distal to the lesion to avoid incising into devitalized bowel at the lesion or dilated bowel
proximal to it.
Technique
* Full thickness incision in the antimesentric border and enlarged as necessary.
* Removal of foreign body through the incision avoiding wound margin tearing.
 Removal of residual intestinal contents by suction.
¢ Closure of defect with a simple interrupted or simple continrous suture pattern.

¢ Lavage of enterotomy site with warm sterile saline covered with omentum and replaced
back into the abdominal cavity.

ENTERECTOMY AND ANASTOMOSIS

Indication
¢ Removal of devitalized or perforated bowel.
* Management of mural lesions including strictures and twmours.
* Management of extrarmural lesions such as adhesions and abdominal abscesses obstructing
adjacent intestine.
Technigue

* Selection and isolation of the affected segment after assessing the vascularity and viability
of intestine.

* Placement of crushing clamps across the intestine (perpendicular to the axis of intestine
or at an angle of upto 30° towards the normal segment) adjacent to the diseased segment.

* Milking away of intestinal contents from the site of the resection and placing of non-
crushing intestinal clamps 4-6 cm from the crushing clamps.

* Ligation of the jejunal branches of the cranial mesentri¢ artery and terminial arcade.
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o Incising the mesentry between the doubly ligated vessels and sharply transecting the
intestine at the level of the ciushing clamps and removed.
» Removing the intestinal contents adherent to the exposed intestinal mucosa with moist
gauze swabs.
» Apposition of the intestinal segments to be anastomosed.
« Completion of the anastomosis with simple interrupted sutures.
¢ Closure of the mesentric defect with a simple continuous suture.
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» Closure of the mesentric defect with simple encircling ligatures. -
[ X N ]
CAECAL DILATATION TORSION
Caecum may undergo distension, displacement and torsion including spirat colon. Free end
of the caecum in cattle is devoid of mesentery and thereby subjected to rotation. Dilatation may
precede or follow the torsion. The condition is more common in dairy cows following parturition. !
It is also reported in pregnant cows, bullocks, sheep and goats. ;
. Eticlogy _
‘ ' * Not well understood. i
» Excessive grain feeding plays a significant role. As excessive grains produces more |
volatile fatty acid and gas due to fermentation of undigested grains in the stomach. These
acids cause hypomotility or atony of the caecum resulting in accumulation of gas and
ingesta with subsequent dilatation and possible torsion of the organ.
Clinical signs
"« Abdominal pain.
+ Hypomotility or atony of the rumen.
+ The right paralumba_r fossa may be distended.
« Loss of dppetite, cessation of defecation and dehydration.
. + Temperature, pulse and respiration are usuaily normal in simple dilatation but subnormal
- temperature and tachycardia may occur in case of caecal torsion or in advanced cases.
‘- Diagnosis
» History and clinical signs.
+ Simultaneous auscultation and percussion on the right paralumbar fossa produce a tympanic
resonance.
\ o The distended caccum may be rectally palpable as a long cylindrical movable gas filled

structure in the pelvic inlet or just cranial to the pelvic brim. The resonant area is usually
smaller and more candal in caecal dilatation.

+ Most animals with caccal dilatation and torsion develop hypochloraemic hypokalaemic
metabolic alkalosis. Haemoconcentration and azotaemia are invariably present.

» Exploratory right flank laparotemy confirms the diagnosis. g
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Differential Diagnosis : RDA and bowel obstruction.

Treatment

Conservative therapy : May be effective when to)sion is absent.

» Saline purgative or liquid paraffin may be given.'

» Parsympathomimetics: Neostigmine may be given \subcutaneously at 3-4 hrs intervals
over 2-3 days at tapering doses of 12.5 to 2.5 mg| The drug may also be given by a
continuous drip infusion (200 mg in 10 litres of ngrmal saline, 1 drop /sec).

Surgical therapy : In non-responsive cases with conservative therapy or emergency situation

with torsion, surgery is indicated.

» Restraint the animal in standing position and use local infiltration anaesthesia or
paravertebral nerve block.

o Perform right flank laparotomy and exteriorise the free end of the caecum.
s Pack-off the laparotomy wound and perform caecotomy to remove the caecal contents.

» Clean the edges of caecal wound with normal saline and apply inversion suture to close
the incision using absorbable suture materials.

¢ Correct the torsion and reposition it into the abdominal cavity.
¢ (Close the abdominal wound in a standard manner.

When the caecum is devitalised or necrotic, resection of the caecum (typhlectomy) may be

indicated.,

Technique for typhlectomy

+ Place intestinal clamps on the distal end of the iteum and proximal end of the colon.
s Ligate the blood vessels supplying the caecum and resect.

¢ Excise out the affected caecum and perform anastomosis of the cut edges of the ileum
and colon by Connell pattern suture wsing chromic catgut.

¢ Clean the sutured loop with normal saline solution and return into the abdominal cavity.
¢ Close the laparotomy wound in a standard manner.

« When a part of the blind end of the caecum is necrosed, partial typhlectomy may be
done.

Post-operative care

» Adequate fluid therapy to maintain hydration.

» Antibiotic therapy 10 combat post-operative infection.
» Antiseptic dressing of the skin wound.

Prognosis : Good.

Typhtitis : Inflammation of caecum is known as typhlitis. This is not a very common

condition. In severe cases, treatment consists of typhlectomy.

PERFORATION OF INTESTINE
Causes

e Bite wounds.
* Gu wot wounds.
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¢ Vehicular accidents.

¢ Penctrating abdominal injury. , .
Pathogenesis )

o Penctrating abdominal injury may cause direct intestinal perforation.

o Blunt trauma may result in acute intestinal tears or in ischaemic necrosis and eventusl
perforation secondary to vascular cbstruction.

o ¢ Both types of trauma may lead to development of septic peritonitis; however, in cases

of blunt trauma, the diagnosis is often delayed for several days.
Clinical signs include abdominal pain, vomniting, bloody stool, lethargy, anarexia or shock.

Diagnocis

= History and clinical signs.

o Analysis of fluid obtained by abdominal paracentesis and lavage is important for early
recognition of intestinal perforation.

« Radiography: Animals with 2 penetrating gastrointestinal wound or ruptured hollow
viscera may have free gas within the abdominal cavity if the omentum has rot sealed off
the leak. This free gas can be demonstrated more precisely by taking the radiograph with
a horizontal beam.

« Ultrasonography may detect intestinal injury.

» Laparoscopy is helpful in making a diagnosis.

¢ Exploratory laparotomy for confirmation,

Treatment
Depends on the size, location and number of perforations as well as on the vascular supply
to the involved segments.
+ Small defects in a healthy intestinal segment may be amenable to debridement and
- primary closure.
o Large defects or those involving non-viable segments require intestinal resection and
anastomosis.
o Serosal patching can be used to cover multiple perforating wounds in the duodenum,
where resection and anastomosis are complicated by the presence of pancreas and
pancreatiz and bile ducts.

« The patch permanently seals the defects, and its serosal surface becomes covered with
duodenal epithelium at the site of the perforation,

o If there is extensive ischaemia to the small intestine, fluorescein may be used to evaluate
the viability of the affected areas.

» Following correction of the intestinal defects, the peritoneum is lavaged.

e Drainage techniques are considered if peritonitis is generalized and severe.

Prognosis : Depends on the doration and extent of damage.

PERFORATING WOUNDS AND FISTULAE OF ABDOMEN

Perforating wounds on abdominal wall may be caused in a variety of ways. The may be

classified in the following way:
E .
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s Perforating wounds without injury or
prolapse of abdominal organs:
Treatment should be initiated to prevent
development of peritonitis. Irrigate the
wound with antiseptic solution; suturing § :
may be done with provision of drainage. :
Avoid using a syringe for irrigation §
owing to the danger of forcing material
into the peritoneal cavity. Parenteral =
antibiotics may be given.

¢ Perforating wounds with injury of some
abdominal organs: Usually the bowel
is perforated and escape of intestinal )
matter into the peritoneal cavity is the potential danger to develop peritonitis. In majority
of the cases, peritonitis develops and prognosis is unfavourable. In some cases, when the
perforation is very small or small quantity of intestinal content is escaped, local peritonitia
may ensue, with adhesions. A stercoral abscess may then form, burst externally leading
to recovery. An immediate laparotomy, suturing the wound, removal of the foreign body
and peritoneal lavage may save the life of the animat.

Perforating wound in abdomen in a bull

o Perforating wounds with prolapse of a portion of bowel: Prolapse of the bowel through
an abdominal wound may occur from a laparotomy incision, accidental perforation of the
abdominal wall or when an animal is staked in jumping. A portion of the bowel is seen
protruding from the wound. Prolapse of the portion of small intestine is more common
due to its greater mobility. A loop of protruded bowel may be concealed between the
muscles, constituting intraparietal prolapse, whereas, when it is insinuated between the
peritoneum and the deep face of the muscular wall it is properitoneal protapse. Treatment
consists of cleaning the prolapsed mass, returning it into the peritoneal cavity and closure
of the laparctomy wound in a standard manner. When the case is attended early, before
the organ has been altered from exposure, recovery usually takes place.

» Perforating wounds with prolapse of a portion of bowel as well as injury and perforation
of the prolapsed organ: It is a serious condition due to injury inflicted on the bowel.
Treatment consists of laparotomy and suturing of the wound. If the exposed portion of
the bowel is damaged or devitalized, it is necessary to resect it and perform anastomosis,
Peritoneal lavage and antibiotic therapy should be initiated.

BOWEL FISTULA-ANUS PRETERNATURALIS

A bowel or stercoral fistula and anus preternaturalis are abnormal orifices discharging
intestinal material. The anus preternaturalis gives exit to the greater part of the intestinal contents,
while the bowel fistula only gives passage to a small quantity thereof. In the former condition
a whole intestinal loop is damaged, where two ends of the bowel opening on the skin. whereas
in the Jater only a portion of the circumference of the organ is involved.

Etiology
* A perforating wound of the abdominal and intestinal walls may be followed by adhesion

Vi
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of the visceral and parietal peritoneum in the affected region, and persistence of the
perforation owing to the passage of intestinal material through it.
* An old complicated ventral hernial content communicating to the skin surface.

Symptoms
» Easily recognised by the passage of stercoral material through an abnormal opening in
the abdominal wall.
s When the animal drinks water, some of it escapes out through the fistula a few minutes
after drinking.

Treatment
= Spontaneous recovery may occur within months.
+ Use of local imitant (tincture iodiné), blistering, chemical cauterisation (silver nitrate)
may be tned to close the tract.
» Surgical closure of the abnormal tract.
Prognosis : Good.

AFFECTIONS OF RECTUM
Rectal prolapse

Rectal prolapse is commonly seen in young,
heavily paresite-infested animals, although any
breed, sex or age can be affected.

Etiology

» Inadequate tone of the sphincter and/or a §
high pressure gradient can result in
eversion of mucosa. Further irritation of
mncosa may occur due to exposure with
environment and leads to complete
prolapse of rectum.

¢ Predisposing factors include diarrhoea,
tenesmus or increased intra abdominal pressure due to bioat, rectal inflammation, act of
parturition, excessive coughing, colitis and cystitis.

s Straining caused by rectal polyps, neoplasia, foreign bodies, constipation, perineal hernia,
congenital defects and prostatic disease.

Rectal prolapse in goat

Clinical signs

A mucosal mass is protruding beyond the anus with a variable amount of ‘oedema,
inflammation and necrosis. In early stages of prolapse, the mass is bright red and nen-nucleated,
but in chronic stages, it is either red or blackish in colour with ulcerated or necrotic.

Diagnosis can be made by clinical signs and inability 10 pass a blunt probe or finger
berween the rectal wall and prolapsed tissue.

Treatment
Generally, the treatment of rectal prolapse includes elimination of predisposing factors,
soothing of the imitated mucosa, elimination of straining and resolving the prolapse. Treatment
3
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protocol depends upor the condition of the prolapsed tissue based on colour of membranes.
degree of nedema/hsemorthage and presence and depth of erosions. Epidural anaesthesia will
temporanily eliminate straining, facilitate repositioning and allow surgical imervention if needed.

() Reducible prolapse can be treated with a purse-string suture around the anus tied
loosely enough to allow passage of soft stools.

(i) Recurrent prolapse can be treated with submucosal resection, amputation and colopexy.

(i) Necrofic, friable, severely oedematous prolapses should be treated by amputation and
rectal anastomosis.

(iv) Extensive prolapse needs abdominal veniropexy (celopexy).

TUMOURS OF RECTUM

The commonly involved tumours of [k
rectum in ruminants are fibrosarcoma,
adenoma, fibroma, leiomyoma and
adenocarcmoma In canine, rectal neoplasia
(eg. perianal adenoma, rectal adenocarcinoma) |
is more common in male dogs than females.

Symptoms

A tumour inside the rectum may protrude §
throngh the anus during defecation. There is
dyschezia, haematochezia, diarrhoea,
obstipation, tenesmus and pain.

Treatment of this condition is directed Rectal tomour in a bitch

i0- remove the tumour by careful surgical
resection via a dorsorectal or rectal pull-through approach.

Tear of the Rectum

Rectal tears may occur primarily due to
trauma, secondary (o penetrating foreign
bodies and pelvic fractures. There may be
tearing of all the layers of rectum (mucosa,
submucosa, muscularies) and sometimes
extend into the peritoneal cavity.

Diagnosis of rectal tear can be based 3
on the presence of fresh blcod in rectum in
50% of cases. Besides, abduminal radiograph
reveal presence of free gas in the abdomen or
gas within perirectal soft tissues. Prognosis is
grave when diagnosis and treatment are
delayed or when septicaemia is present.

- Rectal tear in cattle Courtesy Dr. A. Patil

Treatment is immediate exploratory surgery and closure of the learing rectum via an
abdominal, perineal or anal approach. Before surgery, epidural anaesthesia is indicated which
relaxes recturn and anal sphincter and facilitates careful examination.

T R s
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ATRESIA ANI

Afresia ani is a congenital abnormality commonly B8
observed in new born calves, lambs and kids. The condition J
is accompanied with lack of tail, fistula formation between the
rectumn and the reproductive tract and abnormalities of urinary
tract. Inheritance is reported in swine and lambs and is possible
in calves but not published.

Clinical signs

* Affected animals show signs of unabling to pass faces
{exception in females with a rectovaginal fistula that
passes faces through the fisnal).

* Other signs include abdominal distension, straining,
abdominal pain, depression and weakness.

« If only the anus is involved, the rectum bulges
subcutaneously in the normal region of anus during
straining and when the abdomen is manually
compressed. If no buldge is observed, atresia of the
posterior rectum is suspected.

Atresia ani in a calf
Courlesy Dr. A. Patil

Diagnesis is by physical examination, radiography and
ultrasonography.

Treatment

For surgical correction, a circular incision of 1 to 2 cm diameter is made through the skin
and subcutaneous tissue af the site where the anus would normaily be Socated. After careful blunt
dissection, the rectal pouch is geatly pulled caudally with a pair of tissue forceps. The recium
is sttured to the subculaneous tissue with four to six interrupled sutures. the rectl puuch 15
incised and the rectal mucosa is sutured to the skin. Faecal incontinence is a frequent complication
of surgical correction of atresia ani (et recti) because of absence of anal sphincter niscle s,
Rectovaginal fistula, if present should be repaired before suturing the rectum to the penm..t skin,
Usually, no special after-care of the wound is necessary.

ATRESIA ANI-ET-RECTI ET-COLI

Atresia ani-et-recti refer to incomplete development of anus and rectum. When there i
complete absence of a portion of colon (mid spiral loop of the ascending psry in conjunction with
atresia ani-et-recti, the condition is termed as atresia ani-et-recti et-coli. Atresia coli is found
be an inherited disorder and mostly seen in calf,

Clinical signs of this condition include cessation of milk intake after a few meuls or
incomplete consumption of the milk offered from the birth, no facces or only blood or mucous
in the rectum, colic with increasing and then decreasing intensity, increasing abdominat distension.
bulges in the right flank and slow deterioration of the general condition.

Treatment

Immediaw supportive medical treatment including rehydration, correction of acid-base
imbalances and antibiolie treatment should be initiated before subjecting the animal for surgery.

[
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Surgery for correction of this condition involves removing gas. [B
and digesta proximal to the site of atresia through an enterotomy §
of the blind end of colon. The compromised segment of the
dilated blind end is resected and continuity is established to the
descending colon by end 1o side anastomosis. Following the
correction of atresia ani et recti (as described previously), the
descending colon is anastomosed by single layer of apposing
simple interrupted sutures. After-care consists of maintenance of
appropriate electrolyte and fluid therapy, antibiotic treatment for
5 to 7 days and gradual oral feeding within 12 hours of surgery.

AFFZCTIONS OF ANAL GLAND

Inflammation of anal gland

The anal sacs (modified sebaceous gland) are located at
approximately 4 and 8 o'clock positions around the anus. The
secretion of this gland is accumulated due 10 closure of their
orifices and leads to inflammation.

Inflammation of anal gland
in a bitch

Clinical signs include rubbing of the anus on the floor, tail
biting, tenesmus, diarrhoea and feeling of pain. The gland may
sometime swollen, bluish, fluctuating and contain pus which may burst if not treated in time and
produce an anal fistula,

Treatment of this condition is directed to evacuate the contents of the gland and subsequent
injection of an irritant solution or infusion of antibiotic.

Surgical operation (anal sacculectomy) can be done by closed or open technique.

1. Closed technique- Removal of the anal sac can be facilitated by packing with string,
plaster, latex. melted wax or acrylic.

2. Open technique- An incision is made through the caudal wall of the anal sac and duct
and the overlying tissue by inserting a scissor blade into the duct. The sac and duct are
removed with blunt dissection and the wound is either closed or left open 1o heal by
second intension.

ABSCESS (SUPRA-RECTAL)

Abscesses are commonly observed in horses mostly involving the walls of rectumn or
surrounding the connective tissue.

The etiology for development of this condition is due to injury and infection caused by
botriomycesis and involvement of specific disease like strangles. The typical clinical sign of this
condition is acute rectitis.

Treatment of this condition includes:

* Opening of fluctuating abscess, evacuate its contents and irrigate its cavity with a mild
antiseptic solution. Pointing abscess inside the rectum may be opened by finger or
guarded knife.

* Deep-seated abscess can be imgated with antiseptic solution through rubber tubing
attached with a syringe until granulation tissue is well formed.

RECTOVAGINAL FISTULA

Rectovaginal fistula is seen in adult cow secondarily to dystocia and in calves with atresia
of the anus. During parturition, the fore foot of a calf typically perforates the dorsal aspect of the
vestibule and enters the rectum. ‘
Treatment

* Smaller defect is reduced markedly as a result of wound contraction and heal completely
with the passage of time.

* Large and deep fistulae requires surgical repair (Forssel’s operation).

Technigue : A transverse incision is made between the rectum and vagina and the fistula
is exposed using a combination of sharp and blunt dissection. Dissection is to be made 3 1o 4
€m rostral 1o the fistula. The rectal defect is closed transversely with absorbable sutures in a
simple interrupted pattern placed in the submucosa. The vaginal defect is closed next with a
continuous horizontal mattress pattern in a longitudinal direction so that the two suture rows are
at right angles 1o cach other and the vaginal mucosa is everted. The cavity between rectum and
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vagina is packed with BIPP gauze which is removed on third day followed by daily cleaning of
the wound with antiseptic solutions.

PARALYSIS OF RECTUM
Paralysis of rectum is commonly encountered in horse and dog, but rare in ruminants and
may be associated with paralysis of the tail or the hind Hmbs,
Eticlogy
* Lesions involving the spinal cord or the nerves supplying the rectum.

* Fracwure and tumours of the sacral region, thrombosis of the haemorrhoidal artery may
lead to this condition,

Clinical signs
* Accumulation of faeces around the rectum and inability to expel it normally.
* The tail is flaccid, powerless and the anus remains open.
* Involuntary excretion of urine with associated paralysis of bladder.
* Feeling of pain.
Treatment

General principles of paralysis treatment should be followed, that include administration of
vitamin B complex, potassium iodide and use of electric current. In addition to this, faeces need
to be removed manually at intervals during the day.

HAEMORRHOIDS

Haemorrhoids or. piles are rarely encountered in veterinary patients, but are occasionatly
observed in dogs. Haemorrhoids are formed in the rectum area as enlarged bulging blood vessels
and in dog just like in humans, they can also occur due to a medical condition, old age and even
due 1o poor diet. If the haemorrhoids are imernal, they will be inside the rectum and just below
the lining of the anus. Bleeding will occur due to rupture of these internal haemorrhoids caused
by bowel movement. Haemorrhoids can alsv occur extemally near the anus while being covered
by a thin layer of skin. These can also bleed, if nuptured for any reason.

Clinical signs include blood in stool, constipation, face itching, burning and even pain
during defaecation due to irritation.

Treatment of this condition is very similar to human haemorrhoids.

* Application of suppository if they are internal, and cream if they are external.
* A laxative diet should be prescribed.

¢ Surgical therapy consists of extirpating the mucous membrane round the affected vein
and applying a ligature round the swelling.

* In recent days, cryosurgery can be performed for destruction of the condition.
STENOSIS OF RECTUM AND ANUS
Eticlogy

* Stenosis results from faulty correction of rectal prolapse that has constricted after repair
and due to development of tumours or abscess in the area.

Other Affections of Rectum and Anus

* Rectal mucosa inflammation leads to rectal scar formation with subsequent sterosis and
eventually possible complete obstruction,

* In dogs and pigs, desquamation of the epithelial surfaces and subsequent uniting of the
raw surfaces of the mucous membrane.

Clinical signs of this condition include difficulty in defaccation and feeling of pain sensation.

Treatment of this condition depends upon the degree of stenosis and etiology involved.

» (eneral line of treatment should be followed if there is involvement of tumour, abscess
and acute inflammatory lesions.

¢ Excision of abnormal membrane or bands and cicatrical constriction occluding partly the
lumen of anus and rectum.

* Surgical weatment is similar 1o atresia ani as described previously.

SURGICAL AFFECTION IN LIVER

Hepatic trauma .

Liver is one of the most commonly injured abdominal viscera when the animal is subjected
to blunt trauma. The most frequently observed injuries are tearing of the hepatic capsule and
parenchyma leading to haemorrhage. In some cases the haemorrhage may be profuse and the
animal may collapse due to hypovolaemic shock.

Diagnosis
* Haematological examination : Continued intra-abdominal haemorrhage is reflected by
a progressive decreasc in the packed cell volume and plasma protein concentration.
» Abdominoparacentesis reveals presence of blood.

* Laboratory findings : Injuries of the hepatic parenchyma ofien lead to significant iI]C_I‘B-a.SES
in serum concentrations of alanine aminotransferase and lesser increases of alkaline
phosphatase. Serum bilibubin may be increased. -

* Laparoscopy may reveal traumatized liver. :
* Radiography : Abdominal radiography may indicate the presence of fluid in abdominal
cavity.
Treatment : _
* Supportive therapy includes blood- coagulant, plasma extenders and blood transfusion.
s Surgical intervention.

INFLAMMATORY HEPATIC DISORDERS
Infectious causes of hepatic disease include viral, bacterial, fungal or parasitic organisms.
In many cases, hepatic abscess may develop.
Clinical signs .
* Fever, anorexia, abdominal tenderness and vornition.
Diagnosis
* Clinical signs. _
+ Clinical examination..

2
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¢ Radiography may suggest enlargement of liver and evidence of localized or diffuse . : : :
Indication : To diagnose generalized liver disease.

peritonitis.

¢ Ultrasonography may suggest enlargement of a portion of the liver and the presence of Preparation of the animal
cavitary lesions within the hepatic parenchyma. 1 e Blood examination 1o rule out clotting abnormalities.

s Laboratory fmdlflgs. Abdominal fluid contains reactive and degenerative white blood « Radiographs are taken to ascertain the size and position of the liver. 1
cells and bacterial presence. Liver abscesses usually- are associated with significant s Overnight fasting and a smalt amount of fat should be given 1.2 hrs before surgery to

increases in serum alanine aminotransferase and relatively smaller increase in bilirubin cause the gall bladder to contract

and alkaline phosphatase.
PrOpIRIESe s Sedation and local anaesthetic infiliration of the skin and body wall.
+ Laparoscopy. ‘ |
» Exploratory laparotomy. Technique

Transthoracic approach

Treatment
+ Needle is inserted across the thorax, usually through the tight 7™ intercostals space.

* Supportive therapy includes intravenous fluids, hyperalimentation, vitamins (B complex) + Not a preferred technigue as complications is many

and antibiotics.

* Surgical intervention is warranted only when a focal or localized area becomes necrotic Transabdominal approach

or abscessed or-a granuloma forms. s Preferred technique, keep the animal in dorsal recumbency.
HEPATIC TUMOURS « Prepare the xiphoid grea for aseptic surgery.
Liver i . ) e A small incision is made in the skin berween the costal arch and xiphoid process on the
. wver is a common site for the development of tumours. It may be of either primary or i L
S . . . left side.
. metastatic origin. Metastatic (wmours are more common than primary ones. Primary tumours . _ SRR . P
include haemangioma, haemangiosarcoma, fibroma, fibrosarcoma, hepatocellular carcinoma, » Biopsy nfzed]e is inserted through ! hef skin incision in a cranial and dorsal direction. i
hepatoma, and Jeimyosarcoma. Metastatic tumours may originate from gastrointestinal tract, angled sfightly to the left of the midline.
mammary gland, pancreas, bone etc. » Once the necdle is beyond abdominal wall, it is further advanced to the surface of the
. s . liver.
Clinical signs . . . . .
» The specimen-cuiting rod is inserted into the parenchyma of the Jiver, and the cannula

* When tumours result in destruction or necrosis of ;
of hepatic parenchyma, the signs are is advanced.

i ~ similar to hepatic abscesses. - . - . -
X e With the cannula in closed position, the needle is withdrawn and the sample is collected
. Diagnosis for examination.
» Clinical signs and clinical examination. e + Multiple attempts may be needed Lo obtain a satisfactory sample.

* Radiography.

i + Ultrasonography.

‘ o Labatatory findings.
s Laparoscopy.

Complications
« Haemomhage.
e Perforation of gall btadder and large bile ducts with biopsy needle.

Ultrasound guided biopsy provides greater accuracy and safety for biopsy of localized

* Exploratory laparotomy. i
lesions.

Treatment consists of removing an isolated hepatic benign tumour that often provides

: s . . R R 3 - thl A
prolonged relief from clinical signs even if the tumour is malignant, Keyhole™ technique

» An alternative approach where an incision just large enough to allow entry of two fingers

LIVER BIOPSY , is made in the crapial ventral midline of the abdomen, just caudal to xiphoid process.
Liver biopsies are indicated for diagnostic and prognostic purposes and to formulate a » The liver is palpated and digitally stabilized against the body walk.

suitable therapeutic protocol. There are 3 approaches to collect liver biopsy: percutaneous, + The biopsy needle is inserted through a separate stab incision made lateral to the first

Iaparoscop ic and surgical. ] and is directed towards the portion of the liver immobilized against the body wall.
Percutaneous approach : Biopsy needle is inserted through a small incision on the skin _ + Following biopsy collection the liver is pressed against the body wall to facilitate clotting.

surface. A tru-cut needle is preferred. . N . .
: P i o The incision is closed in a routing manner.
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Laparoscopy : Facilitates direct observation and biopsy collection from the desired site of
the liver, :

¢ Preparation of the animal and surgical site as well as anaesthesia is similar to percutaneous
approach.

* Laparoscope is inserted across the abdominal wail and air is insufflated to facilitate
visualization and avoid trauma to the viscera,

* Biopsy instruments are then inserted either through the laparoscope or via a second
abdominal incision.

* The biopsy site is selected and observed while the sample is obtained.

* Biopsy site is examined for effective haemostasis

Surgical biopsy: By celiotomy which offers biopsy collection as well as thorough examination
of the liver and other abdominal organs,

Technique

* Laparotomy is performed under general anaesthesia through mid ventral line extended to
the xiphoid process in a standard manrier.

* Biopsy can be easily obtained from the edges of the liver lobe by isolating the biopsy
samples with sutures.

* A large sample may be obtained from the margin of the liver Iobe by placing overlapping
or interlocking sutures across the hepatic parenchyma. The tissue specimen is excised a
short distance distal to the sutures,

* Sampies may be obtained from isolated lesions away from the periphery of the liver
lobes using a Keyes or Baker cutaneous biopsy punch. The punch should penetrate no
deeper than half the thickness of the liver lobe to minimize haemorrhage. The defect may

be closed by deeply placed mattress sutures or may be filled with omentum or absorbable
gelatine sponge.

PARTIAL HEPATECTOMY

tndication
¢ To remove isolated tumours, abscessed liver fobe or to obtain a large biopsy.
* * Crush injury or profuse, uncontrollable haemorrhage from the liver as a result of trauma.
Anatomy

* The left lateral and medial Jobes maintain their separation from adjacent lobes near the
hifus and so it is easy to remove either or both of these wo lobes.

* The caudal vena cava is surrounded by the right lateral and caudate (and occasionalby
the right medial) Jobes as it passes through the liver. The location of the cauda] vena cava
should be considered when operating on these lobes, because inadvertent damage to
these structures tesuits in severe bleeding.

Technique (“Fingure-fracture” technique)

* Incisc the capsule of the liver along the line of excision.

* Compress the hepatic parenchyma between the fingers along this line, causing separation
of the tissues and isolating the still intact vasculature and biliary ducts,

Ey
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* Apply individual ligatures (2-0 or 3-0 catgut or silk) to these structures and remove the
tissue. Alternatively, use a scalpel handle or forceps to crush the parenchyma,

* In very small dog and cat, an entire lobe can be removed afier placing an encircling
ligature near the hilus. A separate ligature should be vsed for each lobe (used to remove
left lateral and medial lobes).

¢ In larger dogs, there is a risk of haemorrhage due to dislodgement of ligature following
semoval of a liver lobe under single ligature. A better technique is to crush the parenchyma
near the hilus with fingers or a forcep.
Complications
* Haemorrhage
¢ Hypoglycaemia

SURGICAL AFFECTION OF SPLEEN

Splenomegaly .
Splenic enlargement may be symmetrical or asymmetrical, based on whether all or part of
the spleen is enlarged.

Causes : Splenomegaly may be caused by benign or malignant discrders. Administration
of barbiturates or tranquilizers may induce symmetrical splenomegaly,
Diagnosis

* Abdominal palpation

» Radiography

¢ Ultrasonography

» Laparoscopy

* Exploratory celiotomy for confirmation.

Treatment depends on the cause. In some cases splenectomy is indicated.

Volvulus of the spleen

Volvulus of the splenic pedicle can occur alone or in combination with gastric dilatation/
volvujus (SDV). Isolated splenic volvulus occurs most often in large-breed dogs.

Causes
* Trauma may also causes isolated splenic volvulus.

+ Gastric dilatation (without volvulus) causes displacement of the spleen, somehow
predisposing it to rotate on its pedicle.

Pathogenesis : Because the splenic veins are thinner-walled and more collapsible, the initial
result of volvulus is obstruction of venous ouiflow while splenic arterial blood flow continues.
The spleen therefore enlarges until intracapsular pressure equals arterial pressure.

Clinical signs
* Acute abdominal pain, distended abdomen and resHessness.

* Shock characterised by rapid heart rite, weak pulse, decreased capillary refilling time
and increased respiratory rate. - :

W
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Diagnosis
* Abdominal palpation: Asymmetrically enlarged spleen may be palpated, unless abdominal
splinting occurs due to pain. :

* Radiography or ultrasonogrphy allow detection of a symmetrically enlarged and often
-shaped spleen, with or without GDV.

Treatment

* Splenic volvulus is an emergency, Tequiring an emergency surgical treatment (ie.

splenectomy, if there is neither splenic necrosis nor vascular thrombosis).

* Hypovolaemia due to sequestration of blood within the spieen should be treated before
surgery by intravenous infusion of crystailoid fluids, plasma or whole blood.

Prognosis : Untreated splenic volvulus is associated with high mortality, while early surgical

- treatment results in very low mortality.

SPLENIC TUMOUR

Hacmangiosarcoma is the most common primary maligrant tumour of the spleen.
Fibrosarcoma and leiomyosarcoma, originating from the capsular or muscular elements of the
spleen, also occur, These tumours tend to develop, as large asymmetrical masses within the
substance of the spleen. Haemengiomas are benign tumours of the spleen that also cause
asymmetrical splenomegaly. Nodular splenic hyperplasia, another benign condition causing
asymmetrical splenomegaly, may be confused with malignant conditions of the spleen. Mast cell
tumours are easily diagnosed by cyiological examination of samples obtained from the spleen at
surgery. Splenic tumours may enlarge to the extent that it may distend the abdomen.
Haemangiosarcomas and haemangiomas often are associated with formation of large haematomas
that may rupture, resulting in significant blood loss.

Splenectomy is the treatment of choice for splenic tumours in dogs.

SPLENIC TRAUMA

Splenic trauma most commonly occurred from blunt object and oceasionally from penetrating
wounds or during surgery, Splenic injuries vary from minor lacerations associzted with few oBNI0
signs, to crushes involving most of the organ and causing profound abdominal haemorrhage.
Asymmetrical splenomegaly due to the presence of subcapsular haematomas may also be seen
following blunt trauma, Splenic injuries commonly do not pose a life-threatening haemorrhage.
but facerations of large vessels may cause profound bleod loss, shock and death, so these injuries
wairant surgical imervention.

Treatment

Hypovolaemia should be treated by administering intravenous fluids or occasionally,
transfusion before surgery, unless immediate abdominal exploration is indicated by rapid,
voluminous haemorrhage. In the later case, blood should be administered rapidly as the animal
is being prepared for surgery. Auto-transfusion of abdominal blood may also be done.

Prognosis : Depends on the amount of blood Joss and whether hacmorrhage is continuing,

-
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SPLENIC BIOPSY
Percutaneous Fine-needle Aspiration

Indication : To obtain 2 sample for cytological analysis. Ensure that the animal has no

coagulopaihy and there is no history of bruising or prolonged haemorrhage from minor laceration
of the spleen.

Technique : The spleen should be palpated and immobilized digitally against the abdominai
wall (usually on the left side}. Aspiration is done with a 22-gauge needle 2.5 to 7 em long,
depending on the thickness of the abdominal wall,

“Keyhole” biopsy of the spleen, using biopsy needles or punches through a limited surgical
approach, is inadvisable due (o the high probability of significant haemorrhage.

PARTIAL SPLENECTOMY
It is preferable to go for total splenectomy because of the adverse sequelae of the later,
Indication

* To remove an isolated, benign splenic lesion (e, 8- a haematoma or a crushed area secondary
to tragma).

*» To obtain a Jarge biopsy.
Surgical procedures
* Ligate the segmental blood supply to the portion of the spleen to be removed near the

splenic hilus and transect. The line of resection is determined by the apparent area of
ischaemia that develops following ligation.

* Compress ihe parenchyma between the fingers to remove splenic pulp from the proximal
edge of the ischaemic area,

* Apply two forceps to the spleen about 10-15 mm apart. The line identifying the ischaemic
area of the spleen should be halfway between the two forceps. Apply araumatic forceps
to the portion of the spleen not being removed and crushing forceps to the portion of the
spleen to be removed.

* Divide the splenic tissue between the forceps 5-7 mm from the nen-crushing forceps.

¢ Place a double row of continuons horizontal mattress sutures (3-0/4-0 absorbable suture)
distal to the atraumatic foreeps, 3-5 mm from the cut edge of the splenic capsule.

¢ Close the edges of the splenic capsule with the same suture maierial in a simple continuous
or continuons cruciate pattern,

» Control haemorthage with direct pressure or placing ligature in the splenic parenchyma.
A stapling device may be used both 1o crush and suture the spleen as an alternative,
SPLENECTOMY
Indication

* Splenic volvulus, thrombosis, neoplasia, large cavernous haematomas tnvolving a majority
of the spleen.

» Crushing injuries of the spleen,

¢ Treatment of immune-mediated thrombocytopenia or haemolytic anaemia unresponsive
3 to medical therapy.
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¢ For use of dogs as blood donors.
+ Animal model for haemoprotozoan studies.

Surgical procedures
o Perform celiotomy through a mid ventral ahdominal wall.
* Evaluate the spleen with minimum manipulation and extreme care to avoid any damage.

* The splenic pedicle should never be permanently ligated all together, because this may
lead 10 dislodgement of the vessels from within the ligature and massive postoperative
haemorrhage. However, while performing splenectomy as a treatment of splenic volvulus,
the splenic pedicle may be temporarily occluded with an encircling ligaiure before removal
of the spleen. Subsequently individual vessels are identified and ligated. Sutures or
staples may be used to ligate splenic vessels,

» When the spleen is removed to treat autoimmune disorders or to reveal hitherto undetected
paracitaemia, 1-2 ml epinephrine (1:100, 00 dilutions) may be applied to its surface to
cause contraction, preventing loss of the blood volume contained within the spleen.

» Ligature should be placed near the hilus of the spleen to avoid compromising vessels
supplying the stomach and the left kimb of the pancreas. Individual vessels may be
identifted, ligated, and divided, or the vessels may be divided between forceps and
ligatures applied proximal to the forceps after the spleen has been removed.

Complications

* Haemorhage.

* Ischaemic necrosis of the stomach or pancreas due to inadvertent ligation of their blood
supply.

» Pancreatitis subsequent to intraoperative trauma.

SURGICAL AFFECTION OF PANCREAS

TUMOUR OF ENDOCRINE PANCREAS

Carcinoma of the beta islet cells {insulinoma) is common in older dogs.

Clinical signs
* Decreased blood glucose, due 10 excessive production of insulin.
¢ Generalized convulsions, weakness or collapse, disorientation, muscle fasciculation and
ataxia.
Diagnosis
* History and clinica! signs.
* Low blood glucose (<60 mg/dl) in an older dog.
* Presence of hyperinsuliemia, preferably determined during a hypeglycaemic episode.
* Calculation of the amended insulin-glucose ratio.

Differential Diagnosis : Hepatic failure, siress due to exertion, hypoadrenocorticism,

hypopinuitarism, hypothyroidism, sepsis or insulin overdose.

Treatment 7
* Hypoglycaemia may be controlled with dietary management and medical therapy.
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* Metastasis is very common and attempts to achieve permanent control by surgical excision
of the primary pancreatic tumours are almost never successful.

¢ Chemotherapy of the tumour is also not successful.

PANCREATIC ADENOCARCINOMAS

Pancreatic adenocarcinoma is the most common tumours affecting the exocrine tissues of
the pancreas. They have a high rate of metastasis, primarily to the liver and draining lymph nodes.

Signs are related to the development of metastatic foci,
Diagnosis : Difficult 1o diagnose. '

Prognosis : Poor.

SURGICAL PROCEDURES
BIOPSY

Indication
¢ To detect whether the disease is disseminated or focal.
¢+ To decide on the prognosis for treatment.
Technique
* Care should be taken to avoid damaging the larger pancreatic ducts during biopsy.

* Biopsies may be taken easily from the periphery of the pancreas by teasing apart the
paiznchyma with a fine-tipped forceps. This facilitates identification of the ducts and
blood vessels supplying the area to be removed. ‘

» Ligatures are applied to these structures before removing the sample.

* Although the capsule of the pancreas is extremely thin, it is often can be sutured closed
after removal of the sample by using fine-gauge (4-0 or 5-0) absorbable suture materia}
in an interrupted herizontal mattress pattern, -

* Eiopsy of isolated solitary mass can be obtained by using a Keves or Baker cutaneous
biopsy punch or by removing a wedge of tissues. The defect created after removal of the
sample can be closed with absorbable sutures in a horizontal mattress pattern.

PARTIAL PANCREATECTOMY

Indication

* Removal of a portion of the pancreas that is affected by a traumatic, necrotic or neoplastic
process.

* To wreat pancreatitis that is not responding to medical therapy.
Technigue .

The operaticn needs skill and expertise. Anterior mid ventral laparotomy is performed under
general anaesthesiz. The following precautions are to be taken during surgery:

¢ Extreme care should be taken to avoid damaging to major pancreatic ducts and blood
vessels. ' :

* The remaining pancreatic tissue should be left with adequate drainage system to flow
pancreatic secretions to the small intestine,
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¢ The mesentery is divided in the area of the portion of the pancreas to be removed, and
the segmental blood supply is identified and ligated.

*+ The pancreatico-duodenal vessels should be protected during dissection of the right lobe
of the pancreas to avoid devascularisation of the duodenum.

* Manipulation of remaining portion of the pancreas should be minimum and gentle to
decrease the potential for post-operative pancreatitis.

+ The pancreatic duct draining the portion of the pancreas to be removed is identified,
isulated and ligated.

* Catgut should not be used for ligature because exposure to pancreatic enzymes may
accelerate its enzymatic breakdown.

* Drains are not necessary unless large amounts of purulent or necrotic material are present
after surgery. '

PANCREATECTOMY

Indication
To treat uncontrolled pancreatilis or widespread neoplasia.

Technique
Difficult to perform unless the surgeon is experienced, so referral should be considered,
* The pancreas may be isolated and removed alone or in combination with the associated
portion of the antral and pyloric regions of the stomach and/or the proximal duodenum,

* To remove the pancreas alone, the left limb of the pancreas is freed from its attachments
10 the greater nmentum.

¢ Care must be taken to avoid the splenic artery and vein.

* Multiple small branches supplying the left limb of the pancreas should be identified and
ligated near the pancreas.

¢ The right kimb of the pancreas is the approached.

* The caudal pancreatico-duodenal vessels should be identified and preserved, as they
supply and drain the dvodenum.

¢ The pancreas can be dissected from its attachment to the duodenum with the tips of a
forceps thus-facilitating the identification and ligation of segmental branches of the
caudal pancreatico-duodenal vessels without tearing them,

* ltis difficult 10 isolate the remainder portion of the pancreas and needs careful dissection
to avoid damaging the common bile duct and the blood supply to the duodenum and
stomach.

» The mesoduodenum is incised, and the limits of the pancreas are identified and isolated
by blunt dissection with forceps.

¢ Individual vessels are ligated or electrocoagulated as they come into the ficld.

* The ventral pancreatic duct that joins the common bile duct may not be identified as it
is very small or absent.

* The dorsal pancreatic duct may be lgated if i is identified.
* The defect in the mesoduodenum should be closed to prevent entrapment of viscera,

iy
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¢ When the pancreas and associated portions of stomach and small intestine are to be

removed, 2 gastrojejunostomy and cholecystoduodenostomy (Billroth [t procedure) is
performed.

Post-operative care

* Intravenous fuid therapy for at least 24 hrs post-surgery.

¢ Small amount of water may be given 24 hrs after surgery and, if no vomition is there, |
feeding of small amounts of an easily digestible diet may begin 48 hrs after surgery.

. * Perioperative antibiotics should be administered until at least 24-36 hrs after SUrgery.

* Treatment of diabetes or Exogenous pancreatic insufficiency should be initiated,

#+ The animal should be monitored closely for continuing signs of pancreatitis

SURGICAL AFFECTIONS OF KIDNEY
Hydronephrosis

It develops due to outflow obstruction of the ureter, bladder, or urethra, Obstruction eventually
destroys renal function due to elevated ureteral pressure and decrease renal blood flow leading
to.cellular atrophy and necrosis. Complete ureteral obstruction causes progressive dilation of the

renal pelvis during the first few weeks, with concomitant atrophy of the cortex. Incomplete
ureteral obstruction destroys renal function more slowly.

Etiology
Causes of unilateral hydronephrosis
* Abdominal masses compressing the ureter.
* Ureteral neoplasia, calculi, stenosis or stricture.
¢ Accidental ligation of the ureter during ovariohysterectomy.
* Torsion of the renal pedicle.
* Ectopic ureter or pyelonephritis.
Causes of bilateral hydronephrosis

hydronephrosis may develop due 10

, ¢ Obstruction of the urinary bladder trigone or urethra by neoplasia,

* Prostatism, calculi or petvic trauma.

: Besides the above-mentioned causes, bilaterat

Clinical signs

* Unilateral hydronephrosis is asymptomatic unless the enlarged kidney distends the
abdomen. When the kidney is infected, signs of pyelonephritis (fever, leukocytosis, flank
pain) may develop.

* Bilateral hydronephrosis is also asymptomatic until signs of uraemia (polyuria, anorexia,
vomiting, oral ulcer) associated with renal failure develop.

Diagnosis
* History and clinical signs.

» Radiographic examination: A Space occupying mass in the region of the kidneys may be
: evident. An excretory urogram shows a dilated renal pelvis with loss of diverticula in
! early stages of hydronephrosis. Later, a thin rim of functioning cortex surrounds a fluid-
filled mass and delayed renal clearance time.
* Ultrasonography reveals hypoechoic and distended renal pelvis.
2
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Treatment
Conservative therapy
* The kidney can recover normal function after » wesks of ureteral obstruction and may
still recover some function after 3-4 weeks of obstruction,

* Kidney function can be assessed by estimating the ability of renal clearance of contrast
materials and urine output.

» Treatment is directed to remove the primary cause.

* Fluid therapy.

Surgical therapy

* When the hydronephrotic kidney has minimum function or the obstruction cannot be
removed, a nephro-ureterectomy is performed.

* A midline abdominal incision extending from the xiphoid to the pubis may be necessary
to remove a very large kidney,

* The fluid is aspirated from the kidney to facilitate excision, and the renal vessels and
ureter are ligated and severed.

PYELONEPHRITIS .

It is a usually caused by bacterial infection characterised by inflammatory swelling of renal
pelvis and compromised renal Function.
Etiology

Ascending infection from the lower urinary tract or from haematogenous seeding of bacteria.

Clinical signs
* Animals with pyelonephritis are usually asymptomatic unless sysiemic signs develop
{fever, lumbar pain, anorexiz, vomiting).
+ Concomitant signs of cystitis (dysuria, haematuria). .

* In advanced cases, the antmal shows signs of uraemia.
Diagnosis

* History and clinical signs.

. Lenyocylosis often is present.

. Uri'nalysis : Bacterial culture of a urine sample obtained by cystocentesis is a reliable
diagnostic test for urinary tract infection, without differentiating between upper and
lower wract infection. The presence of casts is indicative of renal disease, but their
absence cannot be used to rule out pyelonephritis.

* Radiography : Excretory urography may reveal dilation of the renal pelvis and a decrease
in renal size with chronic bacterial pyelonephritis.

= Ultrasonography reveals hypoechoic renal pelvis.
Treatment

Antibiotic therapy : Based on vrine culture and antibiotic sensitivity test, suitable antibiotic
should be given for at least 4 weeks. The urine culture is repeated 5 days after antibiotic
cessation.

i
1
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* When antibiotic therapy is unsuccessful in unilateral pyelonephritis, nephrectomy may
be done and the opposite kidney should be evaluated. In an azotemic dog, the
pyelonephritic kidney should not be removed unless it is making no contribution to total
renal function. Individual kidney function can be assessed by renal scintigraphy.

SURGICAL AFFECTIONS OF URETERS

Ureteral ectopia

Ureters are considered ectopic when they do not open into the trigone of the urinary
bladder in the usual location. The ectopic ureter terminates most commenly in the urethra or
vagina in dogs. It is a hereditary condition. Urinary incontinence is the prcs.emi.ng symptoms.
Definite diagnosis is usnally done by excretory urography. Fiuoroscopic examination sometimes
helps delineate the path of contrast medium and urine into the urethra or vagina. Surgical correction
is the usual treatment.

SURGICAL AFFECTIONS OF URINARY BLADDER

Urinary bladder neoplasia

Transitional cell carcinema is the most commeon malignant tumour in dogs. Squamous cell
carcinoma, adenosarcoma, fibrosarcema and myxosarcoma have slso been reporied. In cats,
transitional cell carcinoma and squamous eell carcinoma are the most common bladder mmours.
Transitional cell carcinomas metastasise most commonly to the regional lymph nodes and lungs,
but also may metastasise to the liver, long bones and eyes.

Etiology is unknown.

Clinical signs
+ Frequent micturation, blood in urine and dysuria,
s Loss of body weight
Diagnosis
¢ From clinical signs.
* Cytological examination of urine may reveal tumour cells.
» Radiography: Double contrast cystography cutlines bladder masses and thoracic
radiographs are examined for evidence of metastasis.
¢ Ultrasonography reveals umour mass.
¢ Microscopic examination of the biopsy confirms a diagnosis.

Treatment

Partial cystectomy

¢ Itis the most common treatment for localized canine and feline urinary bladder tumours.

* The bladder is opened at & point distance from the tumour. The tumour is excised with
a 2-cm margin of healthy tissue.

¢ The remaining bladder is closed using a simple interrupted appositional pattern with
synthetic absorbable suture material.

¢ A tube cystotomy or a urethral Foley catheter is placed to keep the bladder decompressed
for 2-3 days after surgery.
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Cystectomy

* For complete excision of extensive bladder neoplasia with urinary obstruction or severe
haematuria, a cystectomy with trigone-colonic anastomosis (if the trigone is healthy} or
uterocolonic anastomosis is required.

* Dogs remain continent after these procedures, voiding watery faeces several times a day.

Complications include gastrointestinal and nearologic disturbances associated with metabolic

acidosis, hyperammonemia, and/or uraemia. It can be controlled with sodium bicarbonate therapy
and careful management of diet and fluid intake.

BLADDER INJURY

Rupture of vrinary bladder is the most common traumatic urinary tract injury in the dog and
cat. ]
Eticlogy

¢ External abdominal trauma,

 Pelvic fractures.

* Puncture wounds, traumatic palpation and catheterisation of the bladder.
Clinical signs

¢ Variable.

* Abdominal pain, vomition and centra: nervous system depression.

» Urination may or may not present.

¢ Abdominal distension.

¢ Dehydration..
Diagnosis

* History of trauma and clinical signs.

* Abdominal paracentesis reveals presence of urine.

» Laboratory examination : Elevated Packed Cell Volume (PCV) and total plasma prolein

and elevations in serum creatinine, urea nitrogen and inorganic phosphorus 24-48 hrs
after the rupture,

* Radiography : Retrograde positive contrast cystography using a water-soluble organic
iodine preparation demonstrates the location of the rupture.
“» Ultrasonography reveals the ruptured bladder and presence of urine in the abdominal
cavity.
Treatment

» Correct uraemia, dehydration and electrolyte abnormalities before anaesthesia and surgery.
+ Perform mid ventral laparotomy extending from the umbsilicus to the pubis.
* Locate the bladder tear and freshen the wound margins.

* Close the tear in the bladder with simple interrupted or a continuous Cushing suture
pattern using absortable or monofilament non-absorbable suture.

* When the tear is near the ureteral orifice, the ureter should be ligated near its entrance
-into the bladder and reimplanted more cranially.
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« When the tear is near the urethral junction, a urethral catheter should be passed from the
bladder out the urethra to identify the urethral ]umsn.and the urethra is anastomosed 1o
the bladder.

« Lavage the abdominal cavity with warm saline and removed before closing the abdominal
cavity. ’

* Keep the bladder decompressed after repair by allowing the dog to urinate frequentty, by
urethral catheterisation, or by a tube cystotomy.

Post-operalive care

« Fluid therapy should be continued following surgery until the znimal drinks on its owa.
s Antibiotic therapy.

» Antiseptic dressing of the skin wound.

PATENT URACHUS

The foetal urachus lies within the umbilicus and joins the urinary bladder to the allantoic
cavity. After birth, the urachus closes and turns into the fibrotic midline (ventral) ligament of The
bladder. When the urachus remains open, urine continues to dribble from the umbilicus, Urine
scalds may occur on the ventral abdomen and the animal may have a foul odour and recurrent
urinary tract infection. Contrast cystography offers a definitive diagnosis of the condition.

Surgical excision is the treatment of choice. Following a ventral midline incision caudal 10
the umbilicus, an eiliptical incision is made through the abdominal wall around the urachus.

ATONY OF BLADDER

A potential consequence of urethral obstruction
is damage to the bladder detrusor muscle by
prolonged overdisiention. Normal contractibility of
bladder is lost due to loss of tonicity of the tight
Junctions between muscle fibers that spread motor
nerve impulses. The bladder cannot voluntarily
empty its content even though there is no obstruction
and the bladder can be felt mamally with a good
urine volume.

Treatment of this condition is directed toward
keeping bladder empty, so that the tight junctions
can reform either by frequent manual expression or
with an indwelling catheter. Bethanechol. a parasympathomimetic drug can be tied after a few
days of keeping the bladder empty. Bethanechol can increase urethral resisiance aad it is
administered with a urethral relaxant such as phenoxybenzamine, The urethra must be patent
during administration of parasympathomimetic drug. Time needed for return of normal bladder
function varies with degree of injury.




DEFINITION OF COMMON TERMS

Polyuria~Greater than normal urine output

Oliguria-Urine output less than normal
Anuria-Total absence of urine output

Dysuria-Diflicult urination characterized by frequently straining to pass small quantities of
uiine.

Stranguria-Synonymous with Dysuria

Pollakiuria-Frequent urination

Nocturia-Urination during the night

URCLITHIASIS AND URETHRAL STENQSIS, THEIR SEQUELAE AND SURGICAL
TREATMENT

Urolithiasis is a general term referring to the cavses and effects of stones anywhere in the
urinary tract. The term urolith is derived from the Greek Uro meaning urine, and lith meaning
stone. Urinary calculi are organized aggregations of crystals embedded in an organic matrix.

Etiology of urolithiasis

The exaet etiology of urolithiasis is affected by
many risk factors, some of which are known and some
of which are unknown. The following are some of the
risk factors for wrolithiasis

» Urine pH influences crystal precipitation and &
calculi formation. Sw&m
in alkaline urine while urate and cystine §
calcuh are associated with acidic urine.

+ Urinary tract infection (UTT) with bacteria
that produce urease leads to urine alkalini-
zation as well as increased concentration of
ammonium and phosphate, ultimately
formation of uroliths.

Retrieved uroliths from the
bladder of a bitch
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* Mineral imbalance especially with calcium and phosphorus may Jead to caleuli formation.
« Consumption of hard water or low intake of water and dietary factors play a pivotal role
in wrolith formation.

+ Chronic inflammatory condition of the urinary wact may lead to sloughing of epithelium
that act as a nidus over which mineral deposition takes place to form uroliths.

» Deficiency of vitamin A also plays a vital role as it is needed for healthy condition of
the epithelium.

» Too early castration in small and large ruminants may also predispose to urolith formation. -

Common site of lodgement of uroliths in different animals

Animal species Site of lodgement

o Cattle Distal sigmoid flexure of the penis or in the ischial arch
~Buffale Glans penis or at the sigmoid flexure and in the neck of bladder
Sheep and goat Urethral process or vermiform appendage
Pig Sigmoid flexure and/ or the distal penile vrethra
~ Horse Urethra (at the level of ischial arch)
Camel Terminal part of urethra and/or sigmoid flexure
Dog Gutter of os-penis
s Cat Penile urethra

Clinical signs
* Difficulty in urination (stranguria) and urine may be blood-tinged (haematuria).
* Abdominal pain exhibited by frequent lying down and getting vp.
+ Anxiety, pacing, uneasiness and restlessness.

* A dry muzzle. sunken and anaemic eyes, salivation, anorexia and suspended rumination
are commorn clinical signs.

» Licking at penis.
* Recual palpation reveals a distended bladder (if not ruptured).
» Swelling of the ventral aspect of abdomen in the region of sheath if urethra is ruptured.
» Bilateral distension of abdomen (*Water belly® appearance) if btadder is ruptured in
abdomen.
Diagnosis
Diagnostic plan is directed at identifying the tvpe of caleuli. predisposing cause and presence
of calculi elsewhere in the urinary tract.
» History and clinical signs: Preliminary identifications may be based on crystals in urine,
sediment and quantitative mineral analysis of calculi (if samples are available).
+ Radiographic examination:
(a) Plain abdominal radiographs will locate radiopagque calculi (struvite and calcium-
containing stone). .
(b) Abdominal ultrasonography, excretory urography or double contrast cystography
will locate radiolacent stone.

w
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TREATMENT OF UROLITHIASIS IN SMALL ANIMALS

Conservative treatment : Medical therapy is always indicated in preventing recurrence of
uroliths after either surgical removal or medical dissolution and to control associated trinary tract
infection. Struvite, urate and cystine calculi not causing urine outflow ebstriction can be treated
with medical dissolution by dietary management.

Surgical treatment : Surgical treatment is indicated for other types of calculi or if medical
treatment is unsuccessful after two months.

L Cystic calculi

Site of incision : Caudal midline incision in
‘ cals or female dogs and a paraprepucial incision
l in male dogs,

| Method : Following the standard anaesthetic
l protocol, a ventral midline abdominal incision is
: made through the linea alba. A ventral cystotomy -
provides the best exposure of the bladder neck .
and proximal vtethra. The bladder is jsolated from
; : the abdomen with moistened laparotomy sponges
" or towels, A retention suture is placed at the cranial
end of the bladder and a second suwre is placed
} at the caudal end of the proposed incision. The
bladder is emptied by aspiration of urine using a
22-gauge needle and syringe. A stab incision is
then made inio the bladder and incision is extended cranially and caudally with scissors, Calculi
. are removed with forceps or a bladder spoon. Urethral calculi can often be dislodged by

passing a urethral catheler and flushing the urethra alternately from the bladder and the urethral
opening.

Cystic calculi in a bitch

layer simple continucus o inverting pattern.
e

i The suture material does not enter the lumen of the bladder. Both caudal and cranial retention
i

suture is removed, The abdomen is lavaged with warm saline and the abdominal wall is closed
routinely. '

!

i
; i The bladder is closed with absorbable in a two-
'1

; Post-operative management

* The animals should be allowed to urinate frequently. If this is ot possibie, the bladder
should be kept empty for 2-3 days by intermittent catheterization or with an indw

elling
urethral catheter in sire connected to a closed urine collecting system.

* Quantitative mingral analysis of retrieved calculi should be done and appropriate medical
management is initiated to prevent recurrence of urolith formation,
i

* The animal should receive adequate fluid therapy immediately after surgery and a few
; days to correet hypovolemia,

* Browa spectrum antibiotic at least for 5-7da

¥$ are given 1o check secondary bacterial
infection.
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Urethral calculi
Preoperative management

e Complete urethral obstruction requires
immediate intravenous fluid therapy and
relief of the urethral obsiruction.

» The main indications of fluid therapy
are to replace water, sodium and
chloride, to establish diuresis and to
coirect azotaemia and hyperkalemia.

» Urethral obsiruction is relieved or
bypassed with the minimal anaesthesia
especially in  azotaemic and
hyperkalemic patient,

Urethral calculi in a dog

Ii the above procedure fails, a cystotomy catheter can be placed to by pass the obstruction

temporarily until corrective surgery can be performed. '

* An attempt should be made to pass a small urethral catheter past the obstruction but
should not be forced as catheter may further traumatize the urethra.

¢ Retrograde hydropropulsion with saline under pressore through a urethral catheter can

be made. The proximal urethra is occluded with digital pressure per rectum to allov.v Lhe

saline to dilate the urethra. The occlusion of the vrethra is removed and calculi are

flushed into bladder and recovered through the cystotomy incision.

Surgical techniques

{a) Prescrotal urethrotomy provides access to calculi lodgeq .near. the os-.penis and |.?
performed via a ventral midiine preputial approach. A longitudinal incision is made in ll?e corpus
spongiosum penis to expose the urethral lumen. The vroliths are remo.ved‘ A calheter 15 pass.e]q
into proximal urethra to identify additional caiculi and also passed distally 10 dislodge c'al.ca i
within the penile urethra, The urethrotomy incision may be‘ sutured or left to heal by granulation.

(b} Scrotal urethm;tomy is indicated for dogs that are recurrem_sl_one-fomlers Llnresp_on_si\f‘
to medical therapy, secondary urethral strictures, metabelic abnormalities and |rrep.arublc mjury.
Scrotal urethrostomy necessitates castration in male animal. Prepubic urethrostomy is an alternate
technique if castration is not desired.

{c) Perineal urethrostomy is rarely done in dog but is the recommended procedure in cats.
- . . an
It is ot indicated for recurrent stone-formers as may cause more bleeding and urine scalding th
a scrotal urethrostomy.

SURGICAL TREATMENT IN LARGE RUMINANTS o

In bovines, since sigmoid flexure is the most common site of Iodgcment'ol uroliths, a po.‘\t—
scrotal urethrotemy is recommended for removal of the same. If the caleulus is not Igdged at lﬂlt.
sigmoid flexure, the incision in the urethra is to be extended upwards or below the ischeal ar
downwards,

Post-scrotal urethrotomy

Following local anaesthesia, a midline incision of 3 inches long is made abouid?f mc;teed
incisi i 5 Tissue : 155€C
behind the scrotum. After incising the skin and subcutaneous tissue, the muscles are

"
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bluntly. The body of the penis is retracted by passing a curved scissors underneath it, A | o2
cm vertical incision is made on the urethra ar the site of vrofiths which is then removed. Retrograde
urohydropulsion is also performed w; large volumes of sterile water to expel the calculus. After

urethra) to exit the vrethral orifice and is anchored with the preputial sheath to prevent its

dislodgement. Generally, urethra and muscles are not sutured. The skin and subcutaneous fissie

is closed with interrupted horizontal matiress or simple interrupted sutures. The catheter may be
allowed to remain in place for as Jong as 10 days,

Ischial urethrotomy is indicated when the calculi are lodged in the area of ischial arch. The
penis is exposed through a mid line incision at the ischial arch as in case of Post-scrotal urethrotomy,
An appropriate sized catheter is passed through the urethral nick into the bladder and its other
end is anchored in the subischial region. The site poses more complications.

SURGICAL TREATMENT IN SMALL RUMINANTS (SHEEP AND GOAT)

Treatment options include surgical operation to remove wroliths or telieve the blockage and

review to determine whether diet or other factors could increase the risk of vrolithiasis within the
herd.

Urethral process amputation : The urethral process, or vermiform, appendage is a very
short (I to 2 cm}, narrow twbe-like structure on the tip of the penis, and becavse of its location
and size is the most common site for uroliths to obstruet. Sedation and/or lumbosacral epidural

area, a new opening can be made to allow the animal to urinate. An incision is made through the
skin and into the urethra; and the new urethral opening is sewn directly 10 the skin. The animal
will urinate down and backwards instead of forwards. Complications of this procedure include
stricture formation (closure of the hole) in some cases and inability to use the 2nimal for breeding
since semen does not pass through the penis.

bemg stepped on or pulled out. This procedure is performed in conjunction with urethiral process
amputation and surgical removal of uroliths from the bladder. The tube is kept umtil urine is seen
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dribbling from the prepuce for 48 hours, Then, the tube is clamped and urination is monitored,
If the animal can urinate, is not painful, and is able to empty its bladder, the tube is removed.
If the animal can only partially urinate and continues to retain urine, the tube is unobstructed 1o
drain its bladder via Foley catheter and the process is repeated. On average, a tube cystotomy is
removed 10 to 14 days after surgery.

Potentiais complications with this procedure include the risk of reobstruction following
removal of the tube, leakage of urine into the abdomen and cystitis caused by ascending infection.

Prevention of urolithiasis

* Animals must be fed a relatively high grain diet with addition of salt (sodium chloride) -

into the ration at a rate of 2 to 5% (alternatively, ammonium chloride @ 0.5 to 1 %) to
promote waer intake and production of dilute urine or acidify urine.

* Diets high in calciem may reduce the amount of phosphorus absorbed; so attention must
be paid before adding any supplements to the feed.

* Horse-feed (not balanced for small ruminants) should never be fed to small ruminants
as may increase the risk of uroliths formation,

Urethral stenosis/stricture

Urethral Stenosis may occur due to dehiscence of the anastomosis or a technically poor
repair, caused by a fibrous scar that occludes the urethral lumen. Stricture may also develop
months after surgery or conservative treatment caused by contraction of periurethral sear tissue.

It is the major complications_of perineal urethrostomy. The stricture is evaluated by urethral
catheterization and retrograde urethrography.

Treatment

Correction of urethral Stenosis can be achieved by resection and anastomosis or a urinary
diversion procedure.

* Repair of short penile urethral strictures (Jess than 5 cm in length) can be made by a skin
incision over the strictured area. The retractor penis muscle if present is retracted laterally
and the corpus spongiosum is incised over the stricture. Some portion of the sirictured
area (one half the circumferences) is removed. Urine should be diverted by insertion of
a cyslotomy tube (Foley catheter) until the urethra heals by second intension (usually
2 10 4 weeks depending on the length of incision),

* Excision and anastomesis of strictured membranous urethra : The stricture in the
membranous urethra (between the prostate and the proximal penile urethra) is located
first. The desired length of urethra (approximately 1 cm in a 10 kg dog) excised on each
side of siricture and joined with simple interrupted absorbable sutures, A cystotamy
catheter is placed to a closed drainage system to divert urine. The urethral catheter is left
in situ for 2 days 10 allow the urethral mucosa to seal. The cystotomy catheter is generally
removed after 5 to 7 days.

Complications of urolithiasis
1. Haemorrhage : Minor haematuria is common after cystotomy operation.

2. Blockade of urethral catheter due to blood clots, casts of eystic cells and kinking of
the catheter may occur. This can be overcome by pulling the catheter slightly downwards
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or by flushing it with saline, Sometimes, the catheter gets dislodged due io self mutilation
by the animal.

Urethral wound dehiscence may occur due to infection or subcutaneous urine leakage,
thus leading to cellulitis and local tissue necrosis.

Granuloma formation may occur due to closure of a cystotomy incision with braided
nonabsorbable suture material.

. Primary bladder atony may occur in small animals but rarely in cattle and buffaloes.

Prolonged overdistension due to obstruciive urolithiasis causes damage to nerve endings
and atony occcurs.
Urethral stricture is a common long term complication.

. Prolonged catheterization (4 days or longer) often results in urinary tract infection

(UTI).
Faecal and urinary incontinence and rectal prolapse may also oceur.

. Urolithiasis may reoccur postoperatively and the risk of recurrence increases if the

dietary and management changes needed for prevention are not consistently practiced.
Although rare, postoperative renal failure due to hydronephrosis and/or severe volume
depletion may also happen.

|
L

ANATOMICAL CONSIDERATIONS

1.

[E]

The paired testes are located external to the abdominal cavity within the serotum. Each
testicle hangs to the scrotal wall by the parietal wall by the parictal vaginal wnic and
caudal higaments of the epididymis dorsally and the other end by the spermatic cord and
vaginal tunics. '

. The scrotal skin is thin, and hair or wool is usually sparse on the scrotum. It is richly

endowed with glands. The structures of scrotum from outwards to inwards include skin,
dartos (a layer of fibroelastic tissue and smooth muscle), scrotal fascia and parietal

layer of tunica vaginalis. The dartos divides the scrotum into two pouches called median

raphae containing each testis. Blood supply to the scrotum is via the external pudendal
artery.

. The epididymis runs along the caudomedial surface of the testis and ends in the prominent

tail {cauda epididymis). The taif of the epididymis coatinues cranially within the spermatic
cord known as ductus deferens.

. The spermatic cord extends from the deep internal inguinal ring to the scrotum. It

contains testicular arteries and veins {the veins of which form the pampiniform plexus},
the lymphatics. nerves, ductus deferens, internal cremesier muscle and visceral layer of
the vaginal tunic.

. The prostate gland {accessory sex organ) encircles the urethra near the bladder neck

and the secretions of which provide a vehicle for spermatozoa. In the bull. there is a
disseminate part of the prostate gland, within the wall of urethra.

. The penis, the male copulatory organ is divided into three regions namely root, body

and glans. In the dogs, the glans contains a small bone called os penis. The pents is
enclosed in the preputial cavity in retracted stage and comes out from the prepuce
during extension.

. The prepuce is having two parts, extemal {sheath} and prepuce proper (joins the sheath

to the penis).
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or by flushing it with saline. Sometimes, the catheter gets dislodged due to self mutilation
by the animal.

- Urethral wonnd dehiscence may occur due to infection or subcutaneous urine leakage,

thus leading to cellulitis and local tissue necrosis.

Granuloma formation may occur due to closure of a cystotomy incision with braided
nonabsorbable suture material.

Primary bladder atony may occur in small animals but rarely in cattle and buffaloes.
Prolonged overdistension due to cbstruciive urolithiasis canses damage to nerve endings
and atony occurs.

. Urethral stricture is a common long term complication.

Prolonged catheterization (4 days or longer) often results in wrinary tract infection
(UTI1).

. Faecal and urinary incontinence and rectal prolapse may also occur.
. Urolithiasis may reoccur postoperatively and the risk of recurrence increases if the

dietary and management changes needed for prevention are not consistently practiced.

Although rare, postoperative renal failure due (o hydronephrosis andfor severe volume
depletion may also happen.

ANATOMICAL CONSIDERATIONS
L

The paired testes are located external (o the abdominal cavity within the scroturn. Each
testicle hangs to the scrotal wall by the parietal wall by the parietal vaginal wnic and
caudal ligaments of the epididymis dorsally and the other end by the spermatic cord and
vaginal tunics.

. The scrotal skin is thin, and hair or wool is usually sparse on the scrotem. It is richly

endowed with glands. The structures of scrotum from outwards to inwards include skin,
dartos (a layer of fibroelastic tissue and smooth muscle), scrotal fascia and parietal

layer of tunica vaginalis. The dartos divides the scrotum into two pouches called median

raphae contzining each testis. Blood suppty 1o ihe scrotum is via the external pudendal
artery.

. The epididymis runs along the caudomedial surface of the testis and ends in the prominent

tail (cauda epididymis). The tail of the epididymis continues crantally within the spermatic
cord known as ductus deferens.

. The spermatic cord extends from the deep internal inguinal ring to the scrotum. It

contains testicular arteries and veins (the veins of which form the pampiniform plexus).

the lymphatics, nerves, duetus deferens, internal cremester muscle and visceral layer of
the vaginal tunic.

- The prostate gland (accessory sex organ) encircles the urethra near the bladder neck

and the secretions of which provide a vehicle for spermatozoa. In the bull, there is a
disseminate part of the prostate gland, within the wall of wrethra.

. The penis, the male copulatory organ is divided into three regions namely root, body

and glans. In the dogs, the glans contains a small bone called os penis. The penis is
enclosed in the preputial cavity in retracted stage and comes out from the prepuce
during extension.

- The prepuce is having two paﬁé, extemal (sheath) and prepuce proper joins the sheath
. o the penis).
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SURGICAL AFFECTIONS OF PENIS AND SHEATH

Penile injury : It is the commonest penile lesion encountered in bovines and rarely in other
species. The condition occurs as a result of bite wounds, accidents during mating (by sudden
movement of the cow or by thrusting of the bull against the thigh of cow before intromission is
achieved), blunt and penetrating trauma.

Clinical signs depend upon the extent of injury.
» Haemorrhage is the most common clinical sign due 1o rupiure of blood vessels of the
tunica albuginea. The haematoma may be exacerbated by repeated mating attempts.

¢ Accidental rupture of penile urethra or fracture of ospenis (dog) may lead to dysuria and
haematuria.

+ The animal may exhibit signs of pain (arched back or altered gait), tissue cedema and
Necrosis.

Treatment

» Mild lacerations and bite wounds are allowed to heal by conservative therapy.
Hydrotherapy with cold water in the acute stage after injury, 2 to 3 months sexual rest
and a course of systemic antibiotic are recommended. If there is persistent haemorrhage
from deep wound, suture repair of the tunica albuginea of penile mucosa is needed.

« Fracture of ospenis in dog is best treated by conservative management that includes
adequate rest with urinary catheterization,

+ Extensive haematoma requires surgical correction under general anaesthesia. Blood,
blood clots and serum should be gently removed with attention paid to haemostasis.

« Tncomplete urethral disruption can be managed conservatively by urinary catheterization
and rest. Severe trauma with infection or necrosis may need partial penile amputation.

PERSISTENT FRENULUM

Persistent frenulum is an inherited disorder that can be passed on 10 progeny. At birth, the
integument of the penis is continucus with the lamina interna of the prepuce and separation
occurs at the time of puberty, beginning from the tip of the penis and progressing caudally. The
frenulum is a thin band of fibrous tissue that connects the free end of the shaft of the penis 10
the tamina interna of the p;c‘p/uce.:Nonnal!y. the frenulum ruptures during erection of penis from

the prepuce. Failure of such rupture persists along the raphae; the condition is called persistent
frenulum. i

Treatment of this condition is direcied by dorsal penile nerve block with 2% lignocaine
hydrochloride and pudendal nerve block. The penis is extended manually as far as possible by
traction and the fibrous band is split berween two absorbable suiures. The preputial cavity is
flushed with an antiseptic sotution. Repair of this condition provides instant cure and the animal
may be used to service a week after surgery.

PENILE TUMOURS

The commonest wmour of the canine penis is transmissible veneral granuloma and bovine
is fibropapilioma. This condiuon in dog generally occurs due to uncontrotled mating 1o a infected
street dog. Penile tumours interfere with breeding by making intromission impossible in some
cases and uncomfortable in others. Iniermittent or profuse bleeding from penis may occur which
interferes with semen quality.

Surgical Affections of Male Reproductive System

Treatment of this condition in bull is to
remove the tumour under appropriate restraint
and Jocal {dorsal penile nerve) or regional
(pudendal) nerve block. The pedunculated
papillomata may be removed by sharp dissection,
electrocautery or cryosurgery. The bull should
be sexually tested at least for 3 weeks. In some
cases, commercial wart vaccine may diminish
the incidence of the condition. In dog, surgical
removal of the tumour is indicated alone or in f
combination with chemotherapy (vincrystine |
sulphate @ (.025 mg/ kg body weight I/V) at
weekly intervals.

DEVIATION OF PENIS

This is the most commonly encountered
condition where penis is deviated spirally due to
slippage of the apical ligarent of the penis during
erection but before intromission. Spiral deviation
of penis ("Cork screw penis”) may prevent §
intromission in 50% to 100% of attempts
although this does not affect the ejaculation once
the penis is within the vagina. Diagnosis is based
primarily on clinical observation of serving
attempls.

Treatment of this condition invelves
surgical repair by anchoring the apical ligament ; . .
of the penis so that it can not slip laterally and pull the free part of the penis inte the spiral or
angmenting the apical ligament with an implant. Syntheic fibres or thin strips of Tascia lae tay
be utilized as tmplant for the procedure. -

PHIMOSIS
Phimosis is te inability 10 protrude the penis after erection throngh the prepuce. The
condition may be congenital or acquired as a result of neoplasia. oeden o fibrosis following

trauma, inflammation or infection at the preputial orifice.

Treatment of this condition is urgent, to allow urination and to prevent aggravation of
tissue damage and swelling of the penis that may complicate subsequent surgery. ThL-’ prepL_uia]
opening is enlarged incising longitudinally, beginning at the ventral aspect of ihe prgputml ()rlilcgs
and extending caudally for a few cm. The incision is deepened 1o the lamina interna and if
necessary, a triangular piece of skin and mucous layer is removed which is then sutured 10 the
skin with simple interrupted sutures of nonabsorbable material.

PARAPHIMOSIS

Paraphimosis is the inability to completely retract penis itself buck e the prepuce. The
condition-is commonly seen in dog and bull after semen collection or coitus.
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Etiology
-» Direct trauma or rampling of external
penis. :

J( Circular erectile swelling at the base of
the penis during copulation (dog).
» Paralysis of the retractor muscles of the
penis.
* Swelling due 1o injury and subsequent
infection,
* A constricting band of hair at the preputial B
orifice and presence of foreign objects
around the penis.

Treatment

Paraphimosis is a dog
Courtsey Dr. A. Patil

-# Daily hydrotherapy with cold water in the acute stage after injury (about 4 days) to
reduce the swelling,

*+ Gentle cleansing of the exposed penis and preputial cavity with mild antiseptic solution
and astringent lotion.

* Attempts to be made to push the penis back into the sheath after lubricating with antibiotic
in oily base or liquid paratfin. The prepucial opening may be enlarged to facilitate easy
return.

- In chronic neglected cases, a prepucial segment may be resected. If the penile mass
becomes necrotic and sloughing starts, penile amputation is recommended.

BALANOPOSTHMS

Balanoposthitis is inflammation of the glans penis or preputial mucosa. The condition is
commonly encountered in dogs, horse and ox but rare in cats,
Etiology

e Trauma and lacerations.

* Presence of {foreign bodies into the sheath.

* Accumulation of dint, urine particles and smegma.

* Infection due 1o coitus.

* A mucopurulent preputial discharge is the most common clinical sign.
* Swelling of the prepuce and pain.

* Dribbling of wrine and sometimes accumulation of wrine in sheath (due 1o inability to
expose the penis).

+ Distended bladder due to obstruction of urine flow.
+ In chronic stage, slonghing of subcutaneous tissue may occur.
Treatment
* Clipping long hair away from the preputial orifice and thorough flushing of the preputial

cavity with a mild antiseptic (potassium permanganate | in 1000, dilute povidene-iodine
or chlorhexidine} or saline solution.

-
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o If there is accumulation of urine in preputial cavity, draining of urine by incising the
preputial sheath.

¢ If bacterial infection is suspected, an antibiotic ointment may be infused into the preputial
cavity for 7-10 days.

AFFECTIONS OF TESTICLE

CRYPTORCHIDISM

Cryptorchidism is the failure of one or both testes to descend into the scrotum. It is the
most common congenital anomaly and is believed 1o be a hereditary condition in male reproductive
system. Incidence of left cryptorchidism is more often reported in cattle while a predilection for
right cryptorchids has been encountered in goats. The affected testicle may be found near the
scroium, within the inguinal canal or within the abdomen. The higher temperature results in
degeneration of germinal epithelium and loss of spermatogenesis. Because of the high heritability

of this condition, affected animals with other congenital abnormalities should be removed from
the gene pool.

Ectopic testis is a condition wherein the testicle gets located cranial o the base of the
scrotum with the long axis paralle! to the penis (groin region).

Absence of testicle is called anorchid and presence of one testicle is called monorchid.
Treatment '

Surgical removal of testicle is recommended because cryptorchid testicle has an increased
risk of spernatic cord torsion and testicular neoplasia.

{a} Testes located in scrotum are removed by standard castration techniques.
(b) Abdominal testes are best removed via a flank celiotomy, a ventral median or
paraprepucial abdominal incision.

TESTICULAR TUMOURS

Testicular tumours are comman in older dogs, less frequent in farm animals, and rare in
cats. Undescended testicles are at increased risk. The commonly encountered neoplasms are
semimoma. sertoli cell twmours and interstitial cell wmours. Testicular tumours cause palpable
scrotal swelling or enlargement of the affected testis. Sertoli cell tumour with oestrogen production
can be associated with poor sperm production as a result of atrophy of testicular cords.

Treatment of this condition is SIM '
of the affected testis along with adjacent spermatic
cord.

HYDROCELE

Hydrocele is accumulation of fluid between the §
layers of wnica vaginatis. The condition is infrequently -
observed in dogs, cattle, buffalo and camels and may
be unilateral or bilateral. The etiology of this condition J
is mostly trauma and favlty castration with burdizzo.
Characteristic clinical signs include soft, non-
inflammatory, fluctuating swelking mostly in the lower
part of the scrotum. Exploratory puncture may reveal
amber-coloured fluid in the region.

3
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Treatment

* Aspiration of fluid and consequent injection of a counter irritant like Tr. Todine may be
tried in order to produce adhesion and obliteration of the cavity.

* Surgical treatment consists of removal of the affected testicle by open method of castration
along with tunica vaginalis,

| SCROTAL WOUNDS

. Scrotal injury or wound is the consequence of
. trauma, bite wounds particularly during breeding
! season. The condition may occur in any species of
antmal especially in camel. The scrotum js
immediately swollen, painful and profuse
l haemorrhage may oceur.

Treatment of this condition is allowed to heal
spontancously with local application of antibiotic
dressing and fly repellent to preveni maggot
infestation. If the scrotum is severely traumatized or
necrotic, scrotal sac ablation is indicated.

b CASTRATION IN SMALL ANIMALS

Castration is the surgical removal of the testicles. It is also cailed orchiectomy, testectomy
or sterilization operation.

Serotal wound in dog

Usable age of castration in dog and cat:

——————

1y be performed (6-8 weeks of age).

Indications

¢ To sterilize young males not intended for breeding and o modify certain male behavioural
characteristics.

¢ In enlarged prostate.

* Cryptorchidism.

» Severe testicular or scrotal trarma.
: e - Perineal hernia,

- * Chronic orchitis.

t
|
i
' ! * Testicular neoplasia.
I
|

Surgical principles

Cats. The testicles are removed through bilateral scrotal incisions. After incising the skin

and by blunt dissection, the testicle and spermatic cord are pulled out. The spermatic cords are
ligated in two portions with absorbable sutures and testicle is removed,

: | Dogs. Site of operation
i * Pre-scrotal incision is preferred.

'5 * Longitudinai incision on the ventral aspect of scrotum, lateral and paraile] to the median
raphae on either side.

After attaining sexual maturity (1en to twelve months). Prepubartal gonadectomy can also .
T sbnduectom,
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Technique. In an open castration, the lesticle is squeezed out lhrf;ugh an incision in the
operated site by mild pressure between thumb a_nd finger. The spermatic cord is _severed aftcr
ligation and the testis is removed. The other testis is removed mrqugh the same opening follc.melg
the similar technique. The incisional wound is closed in routine manner, Open castration is
associated with an increased incidence of scrotal swelling and haematomas.

CASTRATION IN LARGE ANIMALS

Usable age of castration

The desired age of castration varies and depends on an owner’s expectation, ease of procedur_e
and the intended use of animal. Some livestock owners feel that castration at a later age is
preferable for improved carcass characteristics and weight gain. The usable age of castration is
mentioned below.

-€alves (beef cattle), goat and lamb : 1-2 months of age,

Horse + 1 year old.
Pig : two weeks of age.
indications

+ To render males more docile and easily manageable as work animal.

¢ To improve meat quality in calves, lamb, goats and pigs.

+ To improve performance, feed conversion and carcass traits especially in pigs.
* Neoplastic diseases or irreparable injury to the gland.

+ Scrotal hernia and hydrocele.

* For quick and economic fattening of beef catile.

Points to be considered in castration operation (closed and open method)

* All small ruminants that are castrated should receive a tetanus prophylaxis (ideally
severed weeks before the procedure) because tetanus acquisition is one of the main
complications of this procedure.

* It is essential to check that both testes have descended into the scrotum before surgery
is contemplated, thus prevents unilateral castration of cryptorchid animals.

¢ Oaly spermatic cord shoukl be crushed by burdizzo, avoid crushing the testes, epididymis
or penis by mistake.
+ The crushing lines on either side of scrotal skin should not coincide as may cause
sloughing of skin.
Technique
Open method of castration

Anaesthesia and control

* Local anaesthetic in the scrota) skin and spermatic cord is appropriate.

* Lamb and kid ure sensitive 1o local anaesthetics and so lignocaine HCT should be diluted
from 2% 10 0.3% or heavy sedation (xylazine HC1 @ 0.02 to 0.1 mg/ kg IV or 0.04 to
0.2 mg/kg IM) and local anacsthesia. The lower range is preferred in goats and debilitated,
aged, young or depressed animals.

=
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In bovines and small animals- latera] recumbency; Camel-sterpa) recumbency

Method. The scrolum is grasped and pulled distatly,
The distal third of the scrotum is excised and the testicle is
fascia by

thus displacing the testes proximally.
exposed by separating the dartos and
blust dissection. Traction is appiied 10 each testis and the spermatic cord is freed by
StIpping the fascia proximally. The spermatic corg is then doubly ligated by chromic catgut and
transected in between ligatures. Transfixation sutures help 1o prevent ligature sl a2e. A single
skin incision over the median raphae is sufficient to remove the both tesies. The scrotal wound
ts usually left open for drainage and to heal by second intension.

Close method. Close method of castration is performed using burdizzo emasculator 10
crush “he spermatic cord within the scrotum. The spermatic cord of each side is held outward
against the scrotal skin and s crushed twice while manipulating the cord within the scrotum.
These crushes should be staggered without crossing the midline; so no pressure is applied across
the entire scrotum. Thjs reduces the risk of impairing vascular supply. :

Complications of castration

* Tetanus in smalj Tuminants if tetanus prophylaxis was not done.

* Seroma formation, swelling and inflammation ar the surgery site,

¢ Infecticn and haemorrhage,

* Inguinal hernja.

* Scirrhous cord (thickening of cut portion of spermatic cord due to infection).
VASECTOMY

Vasectomy refers 10 removal of a segment of the ductus (formerly vas) deferens 1o render
a male animal infertile,
Indications

* To produce teaser males,

* Teasers are used 1 detect or aid in identification of females in oestrus 1o allow them to
bred by natural or artificial means,

Method

Following routine preparation and restraining in standing or lateral recumbency, a local
naesthetic is infiltrated a1 the surgical site. The incision is given on the neck of scrotum cranially,
caudally or even taterally. Some Surgeons prefer a single incision in the median raphae to ailow

- After incising the skin and parietal layer of the vaginal tunic, the

incision is sutured.

CAUDECTOMY OF EPIDIDYMIS (EPIDIDYMECTOMY)

Epididymectomy 1s an aliernative method for producing teaser animals, The technique is

very simple and less time consuming as compared to vasectomy. After local anaesthesia, a 2 ¢m
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skin incision is made in the ventral scrotumn direcily over the tail of epididymis, The tail of the

epididymis is carefully separated from the distal aspect of the iestis with blunt dissection, ligated
with fine absorbable suture material and removed. Tranma to the wnica albuginea should be
avorded as otherwise profuse bleeding may occur, The skin incision is sutured or left open to heal
spontaneously. The procedure is repeated on the other sides, The technique should preferably be
performed 30 days prior to use the animals as teaser.

L4
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ANATOMICAL CONSIDERATION FEMALE REPRODUCTIVE ORGANS

t. Paired ovaries are located ju<t caudal mg
to the kidney and are attached to the
body wall by mesovarium, containing
ovarian artery and vein and by
suspensory ligament.

. The fallopian tube foviduct) extends
from the ovartan bursa 10 the uterine
hom.

- The uterus is a hollow muscular organ
chiefly consisting of two horns, the body
and cervix. [t lies in the caudal sbdomen §
between the descending colon and
urinary bladder, The uterus is attached
by the broad ligament to the dorsal body wall and by the round ligament (cord Bikes
to the inguinal canal. Blood supply is via the anterior OVirian arlery. posterior uterine
artery and veins.

SPAYING

Spzying is the surgical removal of ovaries which is performed in bitch. cow and mare,

Indications

* Bad temperament and behaviour.

To prevent breeding and eliminate oestrus.
For ovarian pathologies such as cystic ovaries, neoplasia and abscess formation,

Simplifies interstate movement of animals form areas of endemic brucellosis and enabie
supérior fattening of feedlot heifers in conjunction with growth promoters icow),
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In cow and mare the ovary is approached by abdominal celiotomy thougl:n the body wall
or colpotomy (vaginal approach) before performing an ovariectomy. The surgical approach of
spaying in bitch is discussed in ovariohysterectomy part. v

Anaesthesia and control
Epidural anaesthesia; restrained either in standing or recumbent position.

CELIOTOMY (FLANK METHOD)

Generally unilateral ovariectomies are performed via a flank celiotomy. An incision in the
caudal paralumber fossa gives the best access to the ovary. A vertical skin incision 4-6 incl
long 1s made at the desired site and then incising the muscle in the direction of its fibres, fasc.
and parietal peritoneum. The ovary is identified and exteriorized. Once the ovary has bee.
identified, the vascular pedicle must be ligated and finally severed and removed by ecraseur. The
incision site is closed following the routine procedure of laparotomy. In cases where bilateral
ovariectomy is desired, colpotomy and laparoscopic ventrat midiine approaches may be considered
that allows access to both ovaries,

Colpotomy approach

Colpotomy (vaginal} approach is only indicated for spaying of heifers with small, normal
ovaries to overcome the risk of haeimorrhage and evisceration. In this method, withholding of
food for 24-30 hrs is necessary to get better access to intraabdominal structures, The perineal area
is prepared with appropriate aseptic technique and the V_ﬂgjgwmcw
solution. The vaginal wall is incised adjacent 1o the cervix at the 10 or 12-0" clock Tevel with
a scalpel blade or short bladed concealed knife. The incision is digitally siretched to first permit
entry of several fingers, then the hand and arm. The ovary is located, drawn into the vaginal canal
and are severed by ecraseur and removed. The other ovary is removed in a similar manner
through the m vaginal incision is left to heal as an open wound.

OVARIOHYSTERECTOMY (PANHYSTERECTOMY) IN BITCH

Ovariohysterectomy is the surgical removal of boih ovaries and uterus.

Indications

* A common elective procedure to
sterilize young females not intended for
breeding as animal birth control
programme.

* Neoplasms involving the ovary or
wterus.

* Prolonged cestrus resuiting from ovarian
cysts,

s Uterine discase (pyometra. metritis,
chronic endometrial hyperplasia,
prolapse).

* To minimize the risk of mammary gland
tumours.
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* Vaginal cedema.
. Prgvenuon of hormonal changes that interfere with therapy for dermatitis, diabetes or
epilepsy.
Anaesthesia
+ General anaesthesia or combination of xylazine hy
and diazepam (refaxation of abdominal muscle).

* Epidural anaesthesia combined with loc
toxaemic.

drochloride, ketamine hydrochloride

al infiltration if the animal is debilitated or

Surgical technique

s Approach : EllhEI: a paralumber flank approach or a ventral midline celiotomy (centred
bgwegn .lhc umbilicus pubis through linea alba). The midline incision allows better
visualization, less haemorrhage and easier removal of bath ovaries and uterine body.

* Method : The abdominal cavity is approached threugh site mentioned above by incising
skin, muscle. and peritoneum. The gvaries are exteriorized by stretching or breaking 1h:
suspensery llgumcnm: The anterior utero-ovarian vessels are lizated, Thecovar y is exposed
b:\‘ IncIsing the ovarian bursa and is disconnecied from ilsvamerior attachment. After

disconnecting both the ovaries, the uterine pedicies are ligated just proximal to the cervix

and cut. If the broad ligament is vascuiar. one o more ligatures should be p]acza-};aor

L ol .
to Transec stump i inversi
' l‘mnseulonT The s_lump 15 10 be closed by inversion suture (“Parker-Kerr” sutures). The
aparatomy wound is closed following the routine standard procedure.

Complications of surgery include -
e Ha rhi i i i
. emorthage from the ovarian or uterine vessels leading to hzemorrhagic shock.
¢ Ovarig - .
_ aran remaant syndrome or recurrent cestrus from residual ovarian tissve.
* Uustiogen-responsive urinary incontinence
¢ Viering stumn pyometra.
o atrogenic urethril tratuma.
» Gran a or i acts for ne {) i
wlona or fistulous Wacts formation vesultimg from ligatures of nonabsorbable
muliifilament suture material.
* Body weight gam resulting from low syste
/Eunuchg_)zlyd svndromes (decrease in aggression. interest in work and starmina).
SURGICAL AFFECTIONS OF UDDER aND &
TEAT 3

mic estradiol levetb.

Destruction of mamriary giand i

Destruction of 1 nmary gland is indicares -
g cated 7

sdular tssue where noprs. !
le. Ridical mastec
swed i osmall mminan
;N caitle aicd b

I rcasionathy o

sdoes. Indications incl;

e
neoplasia. chrosic 0F vangrenous mastitis, a fibrotic
or zranulomatous udder and precocious ydder

deelopment. Sureery if necessary shoutd b
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performed in a nonlactating animal in good physical status and preferably during fall and winter
to avoid fly infestation. ‘ :
Destruction of mammary gland can be performed by
¢ Chemical destruction : This can be [
accomplished by injecting one of several
irritating preparations into the affected
quarter. Chemicals include 100ml of a
solutien containing 10% formaldehyde
diluted in 500 ml of sterile saline, 20 mi
of 3% copper sulphate, 50 to 100 cc of
3% silver nitrate solution. or 60 mi of
chlorhexidine. g

« Ligation of external pudendal artery and
vein may be advocated to cause rapid
atrophy of the mammary gland where it
would be unwise to perform major surgery
on very sick animals.

Linee
[

g

Routine leat surgery instrument

TEAT
Supernumerary teats

Supernumerary teats are often seen in cattle
in between the normal teats. Indications for surgical
removal include the following: interference with
milking, increased risk of mastitis, and cosmetics.
Supernumerary teats can be distinguished from the
primary teats at the age ol 3 to & months. At this
ace. syperniimerary feuts are simply removed under

ical copeavhegh o e oauir of sCissors inoa

cromiovailal direcion o ihe hase, Wound closure
should be done with interrupted sutires using non
absorbable suture materials. Supernumerary leats
in animals older than & months are best removed
with an emascutator.

Tral 1GCeTGHNIA ) BOCUN CHS W bduG
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surgery. The prophylactic antibiotic therapy is needed to avoid mastitis, Deep non-penetrating
wounds of the skin of the teat should be disinfected with non-irritant antiseptics and primary
closure by using synthetic suture material is necessary. Peneirating teat wounds are very difficult
to treat and there are always possibilities for development of teat fistula and mastitis. Under
anaesthesia and strict hygienic measure, closure of the wound should be done. Aftercare consists
of prophylactic infusion of antibiotic daily tilt the healing takes place and removing the milk
using sterile teat siphon for few days to avoid the interference of healing process.

Teat fistula

Teat fistuta is an accessory opening on the teat that communicates with the primary teat
sinus or streak canal through which milk flows out in lactating animals. It can be congenital but
usually results from a full thickness teat laceration and occurs as a complication 1o secondary
healing. ‘

fis agvisable to treat teat fistula in dry period although immediate care may be taken in
fresh wounds. A teat fistula wound should be allowed to granulate until swelling and infection
subside and the fistula is well delincated prior to surgical repair, Mild chemical cauterization or

-electric cautery may be advocated if the fistulous tract is small, However, large fistula requires

reconstructive surgery under strict aseptic condition. A longiudinally oriented elliptical full
thickness specimen of teat wall centered over the fistulous tract is excised and the teat wall is
closed as described earlier for deep lacerations. Standard postoperative care is 1o be taken. If
fistula is repaired effectively, the prognosis for return of normal milking is favourable,

Milk stones (Lactoliths)

Milk stones are floating calculi either complelely free or attached 1o the teat mucosa. These
stones are mechanically interfere normal flow when forced towards the sireak canal during
mifking. Lactaliths cun be diagnosed by manual palpation or ultrasenography and small stones
by forced hand milking. A stone that is artached or 0o large 10 be milked ou is removed or
crushed with a attigater forceps. Besides, sometine it is necessary 1o slit the sphincter with a teat
knife 0 remove lurze size of lactolith. This procedure requires strict aseptic manipulation, local

analgesia and intramammary infusion of artimicrobial agents.

Teat spider (Membranous obstruction)

Membranous obstruction generally occurs at the base or middle of the tear and it may be
acquired or cofgenital in nature. Congenital obstruction may result in persistent intraluminal
membranes or agenesis of the teat sinus, Causes of acquired obstructions tncfude acute trauma,
chranic trauma and infection due to unnoticed mastitis during the dry period. The membranoys
obstruction at the base was perforaled by Hudson probe and was twisted and taken out with the
Hudson’s spirul. Obstruction at the middle of the teat was cur with the teat scissors followed by
infusion of antibiotic ointment. The membranous obstruction sbove a few millimetres from the
rosette of furstenberg should be removed with Hug’s teat tumour extractor followed by antibiotic
ointment.

Stenosis of streak canal (Hard milker, Contracted sphincter)

Hard milker or contracted sphincter is usually acquired as a consequence of self-inflicted
injury to the apex of the teat. In this condition, it is difficult to squeeze the milk and milking time
is increased. Chronic trauma due to poor function of the milking machine is considered the
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second major cause of this condition. Traditional treatment is to use teat dilators to streich_the
streak canal and teat sphincter but it often leads to mastitis and trauma 1o the teat sinus mucosa,
A teat dilator may be used to relax the sphincter if small entargement of the streak canal is
required. A constriction higher up in the teat canal is cut under local anaesthesia by using a
Litchy teat knife or teat bistoury. Aftercare consists of placing a Larson's teat wbe through the
teat orifice for 5 consecutive days to keep it patent until healing has occurred.

Free mitker (Leaker, Enlarge teat orifice)

In this condition milk is spontaneously coming out from teat orifice due to relaxed sphincter
or excessive enlargement for correction of hard milker.

Treatment of this condition includes injection of 0.25 ml of lugol's iodine around the
orifice using hypodermic needle, This may reduce the diameter of the orifice,

Imperferate teat (Occlusion of teat orifice}

Occlusion of teat orifice may be congenital (developmental anomaly) or acquired (traumatic)
in nature. This condition is mostly observed in cows dn furst Jactation or fresh heifers. A buldge
may be seen over the area of the teat orifice when milk is squeezed towards the streak canal,

Surgical correction of this condition includes opening the skin membrane using 15 gauge
slcglcmﬁjjf/The apex of the teat should be rolled between thurmb and finger for several days
before each milking which prevents fibrinous adhesions and helps to open the streak canal.
Sometimes the opening was incised with teat knife and svbsequently a milk canula may be fixed
for 5 days to keep it patent until healing occurs:”

Nodular obstructions (Polyp)

This is one of the most common causes of reduced milk flow in dairy cows. In this
condition small sized growth is attached to the wall of the teal cistern,

Surgical technique currently used includes removal of growth by introducing a curette. teat
lumour extiactor or 1eat polyp extractor. Then the cut portion of the growth can be removed by
alligator forceps. Antibiotic infusion to the teat orifice is mandatory to prevent the chances of
mfection.

Athelia

Athelia (absence of teat} is very rare in cows and buffaloes but partjal athelia due to fusion
of two teats is occasionally seen. Treatments include separation of fusion of the teats by
approximate plastic surgery provided the fusion js confined 1o the bridge of the skin only.

Thelotomy

Thelotomy involves removing of ubstuctive tissues in the area of rosetie of Furstenberg
under routine analgesia and aseptic preparation. Here a longitudinal incision is made through the
skin: and intermediate layers on the latéral aspect of the teat and obstructing tissues is carefuily
excised in the area of rosete of Furstenberg.

Theloscopy

Theloscopy is a diagnostic and surgicat technique that has replaced thelotomy for removing
obstructive tissue in _the area of rosette of Furstenberg under visual control. Location of actual
obstruction czn be determined by theloresectoscopy. This procedure involves introducing the

Y .
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endoscope through the teat sinus with air insufffations which permits adequate visualization of
‘obstructive tissues and subsequent removal of tissues using the cautery sling oflhe -working
endoscope,

;I_'eat amputation

This procedure is performed in purulent mastitis 1o drain the pus and when teat damage
caused by severe trauma is irreversible, There are certain conditions 1o be fulfilled before teat
amputation. This includes treatment of mastitis in the coresponding quarter if present and
prophylactic intramammary injections of antibiotic and drainage of milk. Surgery is performed
by application of 2% local anaesthesia around the base of the teat and an elliptical skin incision
in the sagital plane is made around the teat at the junction of the proximal and middle thirds, The
teat wall is sharply dissected and the bleeding vessels are ligated’) Submucosa and intermediate
layers are tightly apposed with continuous suture using 4-0 monofilament suture materials, The
skin is clased routinely with intertupted sutures. Routine post-operative care is to be taken tili
final healing 1akes place.

Complications of teat surgery

* Occurrence of acute mastitis,

* Increased somatic cell count (somatic cell count depends on severity of the trauma to the
teat and the occurrence of ascending infection in the quarzer).

* Reduced milk flow.

* Wound dehiscence (wound dehiscence depends on the degree of wound contamination,
age of the teat Jaceration and degree of interference of blood supply to the wound).

Canine mammary neoplasms

Mammary gland wimours are the most frequemtly diagnosed neoplasms in female dogs and
are the second most common tamor (after skin limers) over all. Mammary neoplasms arc
uncommon in male dog; acceuniing for o thap ) percent uf these 1ypes of 1
incidence of mammary tmnours is hicher i

Ol Ty

P than in any other domesticated anirsal, O%erai.
unspayed bitches have a seven times greater risk of developing mammary neoplasia than do those
that are spayed. Approximately half of the tumaors (304 ) are malignam, and half have metastasized
by the time ihey are initially diagnosed.

Risk factors-and causes .

Risk factors: Foimoie, sech as expre
wnd prozesterone iy be u riok factor obse;
hy ihe fuct that o uria.\h;'.\'ier:c:am_\' Joo

the incidence of Frmary iwmors by gvoiding
the intluence af these hormanes, Dogs have
an overal reported incidence of mammar-
wemors of 34 percent, If a biwch is spraved
before the first extrins, risk is less shan 1% i
the spay is done before the 2nd or 3rd estrus,
the risk is 8% and 26%. respectively and Jinle §
benefit has been reported with spaying after
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the 39 oestrus. The two posterior mammary glands are involved more often than the three
anterior glands.

Cause : The cause of canine mammary twmers is unknown; however, there are several
factors that may influence the development of mammary gland tumors.

~* Obesity has been correlated with higher prevalence of mammary tamors in dogs.

- Sex hormones certainly play a role in development of mammary tumors in the bitch,

/( ) Dogs with a higher intake of red Ieat in their dier were at higher risk for developing
mammary cancer.

-+ Feeding of high fat homemade diets may also lead 1o this sitation,

* Several hypotheses on the molecular mechanisms involved in the development of canine
mammary tumers but a specific genetic muation has not been idemified.

Diagnosis : Clinical evaluation of the patient is crucial as part of the diagnostic procedures
although thorough palpation of both mammary chains is indispensable. Tumors are more often
seen in the.caudal pair of mammary glands. Multicentric involvement is common, .

¢ Clinical evaluation includes complete blood count and serum chemistry profiles, thoracic
(3 views-left and right laterals and ventro-dorsal} and abdominal (2 views—lateral and
ventro-dorsal) radiographs to detect metastases, Ultrasound examination is indicated it
metasiasis to the abdominal organs is suspecied.

* The definitive diagnosis is based on histopathology on excisional biopsy specimens.

In addition to histological classification. tumor-aode-metastasis (TNM) staging on canine

Mammary twmors to provide more practical prognostic information is recommended.

This staging is based on the size of the primary tumor, presence/absence of tumor

metastasis to regional lymph nodes, and presence/zbsence of distant metastasis. The
greater the slage, the poorer the prognosis,

Tl < 3 em maximum diameter
i MO T2 3-5 cm maximum diameter
I MO T3 > 5 em maximum diameter
v, Ay T NI MO NO Histologically no metastasis
Y Anv T Any N M1 N1 Histologic metastasis
MO No distant metastasis
; MI Distant metastasis detected
Modified TNM staging of caninz mammary gland tumor
Treatment
Tha . ;

PETE are severel options to treat canine manyiry wmors including sargery. chemotherapy.
radiation, immunctherapy, hormonal therapy and diew.

* Surgery : Surgical excision is stil the most effective modality. Removai of the tumor
~ algne (lumpectomy), simple mastectomy (removal of the affected gland only). modified
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tadical mastectomy (removal of the affected gland and those that share lymphatic drainage
and associated lymph nodes), and radical mnastectomy (removal of the entire mammary
chain and associated lymph nodes) are the different options. However, removal should
be done with wide margins 1o prevent recumence as 40 t0 50 percent of dog mammary
tumors have estrogen receptors: If surgery is successful, with clear & histologic margins,
and the patient has no evidence of lymph node involvement or metastasis, chemotherapy
is not recommended, Some veterinarians recommended spaying during mammary tumour
operation to get better prognosis in dogs. However, no improvement of disease outcome
was reported when spaying was performed after the twmor had developed.

¢ Chemotherapy : The most commonly used chemotherapeutic agents are doxorubicin
and cisplatin,; The potential side effect of doxorubicin s cardio-toxicity, cisplatin with
renal toxicity and high incidence of side effects in Paclitaxel. Besides, drugs shown to

effective treatment for mammary tumors in dogs.

* Hormonal therapy: Tamexifen citrate, an antiestrogen drug used in human estrogen
Teceptor-positive breast cancer has been used in a limited number of dogs. The advantage
of this medication is that it can be given orally, however, 25% of the animals have side
effects such as vulvar swelling and pyometra

¢ Radiation therapy and immunotherapy have been studied, but efficacy is not confirmed.

A theory proposing that 4 high proteinlow fat diet may prolong survival has been
advanced,

Prognosis: The prognosis is based on muttiple factors. Size of the tumor, lymph node
invalvement, and nuclear differentiation also affect the prognosis. Dogs with smaller {less than
5 ¢m in diameter) malignant tumors have a beter prognosis for long-term survival, Metastasis
is observed in about half of malignant tumor cases. Histologic evaluation is critical not only 1o
determine the origin of the neoplastic cells, but also to fing microscopic evidence of possible
metastases. Early surgical intervention and the method of surgery play important roles in prolonging
survival. Spaying at the time of wmor excision has been recommended 1o increase survival time.

AFFECTIONS OF TAIL
Traumatic injuries.

Injuries of the tail are commonly met in ruminants and horses as 2 result of trauma. Ap
injury may be caused by the atiendant itself by twisting the il 1o get the animal to move or
stand. An open wound may develop due o rubbing of tai] as in pruritis. Sometimes, the raj]
{coccygeal vertebrae) may get {ractured or disfocated as a consequence of trapping between two
fixed objects, If the tail is injured near the sacrecoccypeal area, complee paralysis may occur,

Treatment of this condition is directed to application of padded splint in fractured tail. The

wound if present should be treated on general principles. If complete paralysis occurs, amputation
of the tail may be the only solution.

Necrosis of tail

Necrosis of tall may be encountered in any animat species but buffaloes are more prone
10_this condition. .| . .

- Trauma is the mitiating canse of this situation,

* Predisposing factors close confinement, slated concrete floors, large body weight and
" hot season may lead to trauma and consequent infection.

.* Pressure cansed by rope or string tied tightly to lift the taj] up, the other end being tied
to the saddle (especially in camel).

A~ Application of tog tight bandages in treatment of fractured (ajj may lead 1o ischemic
necrosis. o

. * Metaboiic disorders within the skin and caudal vertebrae producing fissures of the
epidermis.

Clinical signs include dry necrosis and alopecia (in mild cases), swollen, necrotic with

areas «f abscessation (in moderate cases) and multiple abscessation and severe gangrene (in
severely and neglected cases).

Treatment

Abscess, if developed, should be opened and treated on general rules. Parenteral antibiotics
are necessary based on sensitivity results,

* In severe and protracted cases, amputation js recommended.
Crooked tail

Crooked tail refers (o curvatere of tail dye 19 congenital abnormaiity, improperly 1ail
Setting operation or due 1o improper use of the 1aj) set.

Treatment

* The tenatome is removed through the original stab incision,

After-care consists of application of sterile dressing and moderately firm bandage for 24

Amputation of taj
Indications
* Irreparable injuries Jike fracture, ischemic necrosis Or gangrene and complete paralysis.
* Fancy purposes in dog and horse (carriage horses).

* Inghronic osteomyelitis that js non-responsive to medical treatment.
* Malignant diseases.
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* In sheep, to improve ram-breeding
efficiency and provide a more balanced
carcass to the meat packer.

Amputation of a mature tail is a serious

surgical procedure 10 the veterinary practiticne.
In adult animal, amputation is performed under
local anaesthesia with 2% lignocaine hydro-
chloride anaesthesia or epidural anaesthesia.
Postsurgical analgesia is always indicated. A
tourniquet is applied at the base of the tail for
haemostasis and the amputation area is prepared
for aseptic surgery. The skin is incised in a “V"
pattern, 2 to 3 ¢m more cavdal than the

intervertebral space to be incised. The intervertebral space is identified and transected. The
coccygeal artery and vein are identified and ligated. The subcutaneous tissue and muscle are
apposed with simple interrupted or mattress sutures of synthetic absorbable material. The toumiquet
is temporarily released to cbserve any bleeding points. Closure of skin is made with nonabsorbable
suture material in a simple intermupted or horizontal mattress suture pattern. After-care consisis
of application of fly repellent ointment, routine surgical dressing and appropriate antibictic therapy.

Complication : Occasionally, chronic irritation and self-trauma may be seen following
amputation. Repeating amputation slightly more proximally usually resolves this.
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CONFORMATION

Conformation is the form or outline of an animal or the physical appearance of an animal
due to the arrangement of muscles, bones and other tissues. Conformation plays an important role
in the phenotypic evalvation of a horse. Evaluation of equine conformation is usually subjective
and based upon experience. Simply it can be termed as “the relationship of form to function”. i
The horses with improved conformation generally show increased athleticism. Each breed has i
ideal characteristics of its body conformation. "

Components of Conformation
« Batance
s Head and Neck
» Shoulder
+ Topline
« Hindquarters -
¢ Muscle (proportional)

Characteristics of good conformation
Balance .
s Single most important characteristic in equine selection
» Forms the basis for athletic performance
Head
¢ Lean, clean chisled
» Triangular
» Eyes large and set on comners of face
» Profile—straight or slightly dished
Neck
« Assists with balance
¢ Long, lean, high set—correlated to shoulder slope
« Topline : Bottom line—2 : [

Balanced horse

2
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Chest, heart girth and ribs

* Chest deep and moderately wide ' !

Body Conformation in Relation to Lameness ‘ ' 437

* Rib cage well sprung
* Deep heart girth
Shoulder
* Slope critical 1o balance
+ Impacts proportions of neck
# Impacts proportions of back
* 451050 degree angle
* Pastern angle: shoujder angle
Topline components
. lehers—ﬁprominent, nedium height, clean
* Back—Short and strong, muscled
* Loim—Short and strong, blends smoothly into croup
* Croup—Short and Strong, muscled
Muscle
* Quality
* Muscled throughout
* Long, clean, defined
* Quantity-varies from Species 10 species

Conformation defect in relation to the forelimb

* Over at the kpee.

- * Posterior deviation of the carpal joint (Calf Knees) : Whep viewed from the side, with

the horse standing straight, this i seen as a hackward displacement of the knee. This is
4 particularly bad fayl because it Predisposes to Jameness both from injuries to the

* Base wide : Distance between the centre lines of the feet at their placement on the

ground is greater. than distance between the centre lines of timbs at their origin in chest
when viewed from front. Here horse is often affected toe-out position of feet. Inside of

pastern joints under tension,

Bench knee/Sideways displacement of the cannon bone : Whep viewing ihe horse
from the front, the cannon bone s not centered Squarely under the kpee. Lateral
displacement is towards the outside that causes excessjve stress on the medial portion of
the cannon bone and this usually results in the formation of splints.

Bow leg

Toe in/Pigeon toed : Toes point toward one another when viewed from front. This
condition is congenital, When affected horse moves there is tendency to paddle with feet.
(outward deviation of foot during flight) ‘

Splay toed/Toe out : When viewed from the front, the toes point away from one another.
It causes interference with opposite forelimb when advancing.

Open knees : This is best viewed from the side of the horse. The knee fooks cormigated
instead of smooth and mostly this is an age factor with the gaps in the knee closing with
maturity over 3 years. However, some horses may never lose this dppearance and, in
these cases, this weakness leads to njury of the carpal bones.

Splint is usually associated with injury to the ligament between the second and third, or

third L and fourth, metac: o metatarsal bores, that is, between the <€annon bone and
either the inside’ or outside splint bones respectively. When tearing of this ligament

carpal bones and from the great strain which is placed on all ligaments and tendons down
the back of the limb, :
* Toed in knee : Whep viewed from side flexor tendons appear (o be 100 close to the

cannon bone jusi below campus. It inhibits free Jjmp Tmovement. A heavy fetlock may nse
10 appearance of ‘toed jn knees’

Conformation and Hind limb
¢ Level of croup
* Length of hip
* Angle of hock
Hindquarters—-from Rear
* Angle of hocks from behind
* Hindquarte-s should appear square
*2 Widest from siifle to stifle
* Quantity of muscle will vary by breed
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* Base narrow : The distance between the centre lines of feet ar their placement on
the ground is Jesg than the distance between the centre lines of limbs at then origin in
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Confp}mation defect in relation to the hind limb

.'# Sickle—hocked : When viewed from the side, there is excessive angulation of the cannon
. - and hock, the horse appears to be standing with the cannon angled forwards under its
body. This predisposes foals and yearlings to ‘curb’ and bone spavin. This is a serious
defect and as there is some evidence it is heritable, efforts should be made to cull those
~horses from breeding stock. :

* Post—legged : The hind limb can be too straight, to such an extent that the femur and
tibia appear to have very little angulation, The area over the stifle Joint appears dimpled
and the patella is easily rocked in and out of position. This condition predisposes o
-locking patella, bog spavin. .

+ Cow—hocked : When viewed from behind, the hocks are closer together than normal
and usually the lower limb is also displaced laterally (outwards). In adult horses, this
condition may predispose 10 articular problems and lead to ‘bone spavin’,

Foot conformation

| . ¢ Foot Axis = Angle of the dorsal hoof wall

» ~47-57° forelimb

» ~35-60° hind limb
¢ Pastern Axis
g » Line drawn through the center of pastern
N + Foot/Pastern Axis
: = Line through the cemter of the coffin and pastern joint
* Foot Level

» Medizan and lateral wall of equal length

" -Pastern problems

. Horses that have pasterns deviating from normal conformation usually have difficulties

: if asked to perform heavily either as endurance, racing, jumping or eventing horses.

+ # The pasiern may be short and upright, even to the point of being almost perpendicular.
This leads to severe concussion of the joint surfaces of the fetlock, pastern and pedat
joints and often leads to increased joint fluid effusion, which shows as distension of the
joimt capsules and also lameness. This is not an uncommon lameness in heavy young
horses given too much exercise when immature.

* Where the pastern is long and sloping the Joint surface can again be damaged, particularly
the front of the fedock joint and the front of the tower end of the cannon bone. There
is usually damage 10 the flexor tendons and sesamoidean ligaments, often with lameness
causing increased tendon sheath enlargement.

Abnormal conformation of fest
* Flat feet : Feet lacks normal concerting in sole.

¢ Dropped sole/pumiced foot: If sole has dropped to or beyond level of bearing surface of
hoof wall.

e Contracted foot/contracted heels foot becomes barrower than normal
¢ Brittle feet associate with dryness of atmosphere; lack of moisture in soil.

(Yo
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« Ring in the wall of foot.

» Club foot : Foot axis of 60 degrees or more with Unilateral mesh. Unfit for saddle use
due to intensive rough gait.

» Coon-foot : More sloping angle to be pastern due to broken foot and pastern axis  at
coronary band.

Relationships of “form to function”
» Long, sloping shouldzrs correlated with long, sloping pasterns

¢ Long, trim necks and clean throatlatches—balance, agility and ability to work off hocks
» Depth of heart and spring of rib—lung capacity and endurance
e Long muscles moves a limb further
Structural features that enhance action
¢ Long forearms—Ilong strides

= Sloping shoulders and sloping pasterns of front leg—graceful, elastic stride
+ Toe straight ahead in front—truer action




Lameness : An abnormality of gait that is caused by pain and/or restriction of movemen,
Lameness is any alterztion of the horse’s gait. Such abnormalities can be caused by pain in the

neck, withers, shoulders, back, loin, hips, legs, or feer. Ideniifying the source of the problem is
essential for proper treztment,

Lameness is one of the most common problems encountered in equine practice and is a
major cause of wastage, poor performance and econemic loss in athletic horses. Lameness
typically results from pain associated with the musculoskeietal system, including abaormalities
with joints, bones, tendons, ligaments and nmuscles. The majority of cases of lameness are localized
10 areas within the distal limb; however, the sources, causes and locations of lameness are diverse,
Lameness can be caused by numerous and diverse conditions. including but not limited to wear-
and-tear, overuse. and trauma.

Classification

The following siandardized erading scale has been developed and adopted by the American
Assoctation of Equine Practitioners (AAEP) for evaluating the degree of lameness jn horses:
Grade 0 : Lameness not perceptible under anv circumstances,
Grade | : Lameness is difficulito observe and is not consistently apparent, regardless of
T ireumstances (e.g. weight carrying, circling, inclines, hard surface, ete.).
Grade 2 : Lameness is amw at a walk or when trotting in # straight line but

consistently apparent under certain circumstances te-g. weight carrying, circling,
inclines, hard surface etc.).

Grade 3 : Lameness is consistently observable at a trot under ail CIrcumstances.

Grade 4 : Lameness Is obvious at a walk.,

Grade 5 : Lameness produces minimal weight-bearing in motion and/or at rest or a complete
nability to movye.

Classification based on the character of the presenting symptoms.

" Supporting limb lameness : when the foot first contacts the ground or when the limb
1S supporting weight (stance phasey. T 7 T

.+ Swinging limb lameness shows Symptoms as stiffness or reduction of flexion and

_xtension during forward. movement. This lameness is evident_ when limb is. in mo

|, motion,

Lameness - - 4

Pathological changes involving joint capsules, muscles andfor tendons are considered to
be causes. o

.** Mixed lameness is evident when the limb is ‘moving (swing phase) and is supporting
weight. Mixed lameness can involve any type of combination of the structures affected
in swinging or in supporting leg lameness.

3- Complementary/compensatory lameness : when pain in a limb causes uneven distribution

- of weight on other sound limb(s) and produce lameness. Complementary lameness in the
same limb usually results when excéss siress occurs to an otherwise healthy structure as
a part 1o protect the painful region in that limb.

General information on locomotion
Stride-single step of one foot.
Gait-repetitive limb coordination pattern used in locomotion,
¢+ asymmetrical-limb movements of one side do not repeat those of other side (canter,
gallop).
* symmetrical-limb movements of one side repeated by opposite side (trot, pace}.
Stance Phase—foot on ground.

+ Restraint Stage—antenior pan of foot fall (deceleration).
¢ Midstance position—forelimb: metacarpus is vertical, hind limb: hoof under hip joint.
* Propulsion stage-—posterior part {acceleration).
Swing Phase—foot lifted and brought forward.
* Stride Length—distance hoof moves during one stride cycle.
* Stride Frequency—aumber of strides per unit time.
* Timing of Gaits is controlled by central nervous system,
+ Vertical Force between hoof and ground.
» maximum—double body weight of horse,
* Increased Speed—increased frequency or increased siride length.
* Dressage—maintain same tempo with increase or decrease stride length,

Causes of Lameness
The hasic processes that cause disease can'be remembered by using the acronym DAMNIT
D : degenerative. developmental
A 1 allergic, autoimmune
M : metabolic, mechanical
N : neoplastic (tumors), nutritional
I : infectious, inflammatory, immune-mediated, ischemic (low blood flow), iatrogenic,

idiopathic
T : traumatic, toxic
Most causes of lameness fall into the following categories :
~" Degenerative e.g. degenerative joint discase (DJD, or osteoarthritis).
-* Developmental e.g. osteochondrqsiS {OCD), physitis (epiphysitis),
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» Metabolic e.g. laminitis (founder), exertional rhabdomyolysis (tying up).

% Mechanical i.e. overload of a structure—either sudden, massive overload or tepeated,
marginal overload (wear and tear).

. Infectious e.g. foot abscess, infected wound, cellulitis, joint infection.

" Iaflammatory—most of the specific causes of lameness have an inflammatory component
» Tralimatic i.e. injury (external trausma).

Other"&ssihle sources of lameness. Also consider these other possible sources of lameness:
o Skin, '
~ ¢ Nervous system (brain, spina cord, nerves).
~* Tack (especially the saddle).

Rider (bridle lameness or rein lameness).

Diagnosis of lameness

Locating the, specific area involved requires two basic tools: our eyes and our hands.

(f) Signalment and history

¢ Breeds and ages of horses

¢ Past medical history

» Past and present use of the horse

(if} Physical examination

A complete physical examination and lameness evaluation including visual observation of
the body and limbs for svmmetry, swellings, stance and other abnormalities is performed. The
three skills required are observation, palpation, and manipulation.
Observation

Observation is the key to identifying which is the lame Jeg :

* Abnormal stance-e.g. pointing the toe. resting one leg more than another. dropped fetlock.

+ Abnormal movement-head ned (forelimb lameness). hip hike (hind limb lameness).

* Reduced are of foot flight-often seen as stiffness or reluctance 1o flex the limb normally,

« Shortened stride length-shortened “swing” phase of the stride.

* Abnosal fool placement-e.g. landing toe-first to spare the heel.

s Look for symumetry between left and right legs, and between the inside and vuiside of
a normally svmmetrical structure.

¢ When asyrmmetry is found. is it caused by enlargement (e.g. swelling} or reduction in
tissue mass?
Palpation
o Feel for heat, swelfing, pain. and changes in 1ene or texture of 3 tissue.
» Characier'ze any swellings as hard, firm. soft and fuid-flled,
Maiipdlaticn
* move the structure or tissue through its normal range of motion.

e Check for pain, altered range of motion (increase or decrease), and crepitus (a grating,
grinding. or crackling sensation).
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Use these skills to identify the five basic signs of inflammation :

¢ Pain ¢ Swelling . ¢ Heat
s Redness e Loss of function

Investigating specific areas

The Foot-the most common site of lameness.

¢ Observation—symmetry of the hoof wall; integrity of the hoof wall {cracks, bulges, etc.)
and sole (defects, foreign objects, etc.); discharge, discoloration, or odor; shoe and natls.

+ Palpation—coronary band (pain, swellings, depressions); heel bulbs; sole (thumb pressure);
digital pulses (at fetlock or pastern).

* Manipulation—move the heels independently; tap the hoof wall; use hoof testers (if you
have themy). ’

Joints

o Observation—swelling, position (angulation).

o Palpation—nature of the swelling, heat, pain.

¢ Maunipulation—{lex (bend) and extend (straighten) the joint, checking for pain and altered
range of motion.

Bones

o Observation—swelling.

o Palpation—nature of the swelling, heat, pain.
« Manipulation—-pain, instability, crepitus.

o Tendons and Ligaments.

¢ Observation—swelling.

e Palpation—swelling (subtle swelling may not be obvious to the eye}, location of the
swelling (within or around the structure), heat, patn, change in tension and texture—if
possible. also palpate the sites where the structure attaches to hone.

» Manipulation—pain, instability of the associated joint.

Muscles

* Observation—swellings or atrophy (loss of muscle mass).

s Palpation—pzin. change in tone and texture, crepitus, heat or coolness.

e Manipulation—pain. reduced range of motion in the associated join(s).

Neck and Back. The neck and back consist of a complex series of bones, joints, wendons,
ligaments and muscles:

o Observation—symmetry, postire, conlour. .

* Palpation—nature of any swellings, pain, change in muscle wore and texture.

v Manipilation—pain. reluctance to flex or extend. reduced range of mouon.

Additionally. he patent’s behavior and attitude zlong with tempeuture. respitaier idie.
ang heart rate and rhythm are evaluated in horses with lameness. especiaily those with acuie onsei
severe lameness.

Initialty the borse is visually evaluated from a short distance from the front, rear and both
sides to assess for asymmetry associated with swetlings or muscle atrophy (indicative of a chronic

2
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problem). This is further facilitated by careful palpation of the limb(s) both with the horse bearing
weight on the leg and with the leg held off the ground. We have to run our hands up and down
the fimbs palpating for fluctuant swellings (effusion in joints, tendon sheaths andfor bursa,
subcutaneous swellings, etc.), firm swellings (such as bony exostoses, mineralized or fibrotic soft
tissue etc.), heat and paint on manipulation. Effusion in a joint or tendon sheath typically suggests
an inflammatory response such as synovitis or tenosynovitis associated wilh trauma, iufection, or
other type of condition. Flexing and extending the joint, and comparing-this with findings on the
opposite limb, is used to assess range of motion. Subtle pain during manipulation of the joints
or palpation of tendons, ligaments or bone may suggest involvement of those structures.

Hoof testers are applied to different areas along the entire circumference of the foot to
assess sensilivity to pressure, A positive response to hoof testers could suggest a subsolar abscess,
bruising, laminitis (founder), a fracture of the third phalanx (coffin bone) or navicular bone,
navicular disease or other abnormalities of soft tissue and bony structures within the hoof. During
the examination, conformational faults, angular or flexural limb deformitics or abnormalities of
the horse’s stance are noted.

LAMENESS EVALUATION

Evaluate the horse's gait

» on a level, even surface

» at the walk and the trot

* in a straight line and n a circle (led, lunged, or in a round pen)
= make sure the horse is on a loose lead or lunge line
» watch the horse in both directions on the circle

¢ from the side, in front, and the rear

¢ on different surfaces {e.¢. hard and soft)

Bear in imind that there may be a problem in more than one leg.

The horse is evaluated at a walk to assess the presence and magnitude of any gait abnormality
or lameness. The more severely lame a horse the more noticeable will be the lameness at a walk.
The horse is then evaluated at a trot (jog), which is typically the optimal gait for detection of
lameness. The horse is observed from the front and back while they are moving to and from the
examiner as weltas from both sides. The amount of weight bearing, the length of stride. the flight
and landing of the feet, and the camage of the head and neck are evaluated.

Once the lameness has been graded based upon baseline walking and jogging, then the
horse’s himbs may be stressed by tonging the horse or jogging it in circles to both the left and
right, flexing individual joints (usually for 60 seconds), reapplying hoof testers, or other

perturbations to try to exacerbate the lameness in order to help localize the source of the pain
{lameness).

Interpretation of findings .
). The pain response must be repeatable to be valid.

2. Assuming the opposite leg is normal; use it for comparison if unsure that your findings
are significant,

Advanced diagnostics

Lameness

ific
o hock. A speci

) knee ; . .
3. Most lameness problems involve a structure in or below the ination and diagnostic

diagnosis often is not possible without thorough and advanced®
imaging.

Joint flexion tests _ ;
Hold the horse’s limbs in.a flexed position and then releases ¢ !eg- e joi

waiches for signs of pain, weight shifting or irregular movement. Plexiné

may reveal problems not otherwise readily apparent.

ine horse trots away,
pts in this manner

Perineural and intra-articular anesthesia 1, pecessary 1o Perf"‘;“
. . . cogsdl® a

In order to definitively determine the location of the pain, it i Ut qjrizing an area by

. - L i1y eeion and cavsing
regional nerve blocks or joint blocks, which involve temporall? " pat 16

injecting a local anaesthetic to determine if the pain is originating fro

the lameness. imb and proceeding

owe! agent adjacent 1o a

Nerve block rf ' i e ! )
* Nerve blocks are performed sequentially starting from th S‘he[msl:m, fetlock region,
2

upward on the limb. These involve injection of a local an?®
peripheral nerves underlying the skin that block the heel, foot ® d
and metacarpal/metatarsal region. 5 81¢ completed an

. Jo¢ th
Jowmt blocks are nsually performed after these peripheral nef"F :;[ Jisense based on the

the lameness persists or if there is evidence suggestive O ° .

physical examination, o gn antiseplic. On the .
s Nerve blocks are performed after carefully cleaning the are? wlﬂ f hair 18 ;:hchd and

other hand, joint blocks are usually performed after 3 small al'eucu.on of infection.
effective cleansing with an antiseptic in order to prevent_i“[

centration and other

e ) in €° resent, can
* Synovial fluid analyses : the white blood celi count and [Jf‘J"_31 suspﬁcwd orp

characteristics of the fluid. and in cases where joint infectiof y gsling: .
be submitted for bacterial culture and antibiotic susceplibil;(jv includi“g degeneranve
Radiography is most useful for assessing bony abnonﬂa”[las ndr0§i5 (OfC D- o b::g
Joint disease (anhritis), osteochondral chip fractures, oste® 1 elitts finfection).
cysts), condylar fractures, navicular bone abnormalities, 05'°
other abnormalities invalving bone,

L O
Ultrasonography is typically most nseful for assessing i“j”r]esabﬂ
soft tissue such as tendonitis, suspensory ligament despites oth® 25l
ligament or muscle; however, it can also be usefyl fof st
circumstances.

bngﬂnalities of the
Oﬂna]ilies of tendon,
ne joints in certain

a three-dimensional

e
m o187 of bone. Currently,
Computed tomography (CT), also referred to as CAT scan P Jities by the fact that

assessment of structures and is most useful for assessing abino™™ jfecte® *7
b P - . : is 817" gistal limbs can be
the modality is not widely available for horses and jts sé the

horses must be placed under general anesthesia and that O
evaluated,

onal assessment of

. - GnSi i 1laci d
Magnetic resonance imaging (MRI) provides a three-di” 3rucular cartilage an

Stuctures, especially soft tissues such as tendon, ligament, },E]ef g
Joint capsule, Traditionally, MRI has required horses be plaf-“3d v

peral anaesthesia,
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which has limited its utility; however, newer equipment, technology and computer software
has enabled this imaging modality to be used in standing, conscious (tranquilized) horses
to assess the distal limb.

Nuclear scintigraphy, also referred to as bone scan, can help identify subtle injuries or
abnormalities of bone and even soft tissue. The procedure involves the injection of a
labeled radioactive substance into the jugular vein of horses and then with the use of a
gamma camera the uptake of the radioactive material into bone and soft tissue is imaged.
Uptake of the radiopharmaceutical agent in the bone or soft tissue is usually compared
to the same location on the opposite limb. An increased uptake is often referred to as a
“hot spot”. This imaging modality is most useful for acute onset lameness that can not
be effectively localized with nervefjoint blocks, Nuclear scintigraphy is much more
sensitive than radiography for assessing active areas of bony turnover, which ate most
often associated with stress fractures, infection or other types of bany injury. Horses
remain radioactive for approximately 24 hours and therefore are required 10 be quarantined
during this time to prevent contact of the radioactive material, which is excreted in the
urine and feces, with people.

Thermography is 2 technique in which a visual image is produced from infrared radiation
emitted from the skin surface, which may be an indication of inflammation below the
surface. The image is typically displayed in colors that correspond so different temperatures.
This modality is sometimes used in lame horses 1o define the extent of a lesion of which
a diagnosis has already been made, localize an abnormai area not previousiy identified
so additional diagnostic tests can be performed or detect early lesions before they become
clinically relevant. The matn limitation of this modality is the nonspecific information
that thermography yields.

Arthrescopy involves the use of a rigid scope
and camera system to effectively evaluate the
inside of a joint of tendon sheath. Although
this modality is used principally for therapeutic
purposes, such as removing osteochondral chip
fractures, ireatmemt of osteochondrosis lesions
{OCD or bone cysts) and other conditions
involving joints or tendon sheaths, it can be
used for diagnostic purposes. Diagrostic |
arthroscopy is indicated in horses in which the
lameness is localized to a specific joint or !
terdon sheath by intra-articular anesthesia (joint
block). but in which no specific diagnosis can
be made with other diagnostic imaging
techniques. It is not uncommon for horses with
fameness Goulized (o the carpus, stifle, feilock
and huck to have lesions involving cartilage.
intra-articular ligaments and even incomplete
bony {ractures even when standard diagnostic
imaging reveals no abnormalities.

Arthroscopy unit

[y~
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With subtle gait abnormalities, ancillary diagnostic techniques that might be used.
Videotaping the borse and then replaying the video in slow motion, evaluation of the
horse jogging across a force plate, or use of a kinematic gait analysis system.

General method of therapy

Rest

Thermotherapy

Radiant heat

Conductive heat

Conversive heal

Shortwave! ultra short wave diathermy
Inductotheramy

Microwave diathermy

Ultraviotet radiation

Ultrasonics

Hydrotherapy

Hydrokinetic measure : 1. Massage 2. Counter irritation 3. Actual cannery 3. Aspiration
injection

Exercise




SHOULDER SLIP/SWEENY/SUPRASCAPULAR NERVE INJURY

It refers to suprascapular nerve injury resulting in atrophy of the supraspinatus and
infraspinatous muscles, leading to instability of the shoulder joint.

Etiology

* Trauma to the suprascapular nerve (passes from the cranial thin border of the scapula)

which is the most susceptible to direct trauma and compression against the underlying
bone.

* Chronic nerve compression caused by constriction of the small tendinous band resulting
in subclinical neuropathy.

* Overstrerching of the suprascapular nerve due to sudden thrust backward.
* Fracture of the supraglencid tubercle.
Signs
* Clinical sign depends on the extent of the nerve damage and the duration of the condition.
J* Pain and reluctant o bear weight in the affected limb in acute condition.
~ In chronic phase, laterai instability of the shoulder joint during weight bearing. .
Diagnosis T
—* History of trauma,
- # Clinical signs.
¢ Fracture of the supraglenoid tubercle by radiography,
. Elcclro_myelography confirms selective suprascapular nerve injury.

7
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Treatment
~» Reduce the inflammation (NSAIDs, DMSQOin the region of the suprascapular nerve,
» Stall rest.
¢ Cold hydrotherapy.
_* Acupuncture, )
..+ Surgical decompression of the suprascapuiar nerve.

~Prognosis : Favourable,

BICIPITAL BURSITIS

Inflammation of the intertubercular (bicipital) bursa is called bicipita! bursitis. This condition
may affect in the horses of any age, breed and sex. The bicipital bursa is Jocated between the
bilobate tendon of the biceps brachii muscle and the M-shaped tubercles at the cranio-proximal
aspect of the humerus. The synovial membrane extends around the axial and abaxial limits of the
tendon and onto the margins of its cranial surface.

Eticlogy .
# Trauma (kick. blunt trauma, penetrating or faceration wound, fall or slip) to the cranial
surface of the shoulder region may cause primary bursitis.
Stretching or tearing during training/racing.
». Infection from open/penetrating wound, haematogenous spread (Brucelia abortus) to the
" bursa rmay lead to septic bursitis.
Signs e
-% Acute onset of lameness (grade 3 or 4}).
.4 Physical examination: swelling and pain over the cranial aspect of the shoulder region
with or without wound.
..* In chronic case: generalized shoulder and pectoral muscle atrophy.
Diagnosis

* History.

¢ Clinical signs. :

* Radiography to rule out osseous changes in the tubercle and biceps tendon, fracture of
the supraglenoid tuberosity or proximal humerus, Mediolateral, craniomedial-caudolateral
oblique and flexed ¢ranioproximal-craniodorsal {Skyline) view of the cranial shoulder
region may help 1o assess the condition of bicipital bursitis. If only bursa is involved, no
abnormalities will be detected. In chronic phase, common radiographic features are
mottled changes in the tubercle, demineralization of the greater tubercle, osseous densities
m the periarticular region, osteitis in the bicipital groove and calcification of bursa
{advance siage).

* USG of the bilobate tendon of the biceps brachii muscle. Common features are : edema
or haemorrhage in the biceps tendon or bursa, disruption of the tendon architecture with
peritendinous thickening, an wregular surface of the bicipital groove and hyperechoic
material in the bicipital bursa. '

¢ Cytological examination of synovial fluid from the bursa.

# * Nuclear medicine may be useful 1o detect early infection or active rémodelling changes.

T N T I I
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i Shoulder Slip, Bicipital Bursitis, Omarthritis, Caped Elbow, Radial Paralysis, etc. 451

i

Treatment CAPPED ELBOW (Bursitis of the point of the elbow; Olecranon bursitis; Shoe boi)
* Conservative treatment : Rest followed by controiled rest, parenteral administration of o A i -

NSAIDs, topical application of dimethay] sulfoxide, intrasynovial injection to the bursa Etiology _ y
with corticoids and sodium _hyaleronate, ) — Trauma ( acquired bursitis) caused by the

* Surgical treatment : Incisional and arthroscopic approach may be advocated to remove shoe on the affected limb hitting the point of
fractured part, to remove proliferative, malacic bone and necrotic soft tissue and any the olecranon luberosity incite accumulation of § f
fibrin should also be removed. In case of infectious bursitis, arthroscopic drainage and ) trasjudanve fluid under subculane_ous tissue § .
lavage is very useful. In chronic case, surgical debridement and synovectomy are needed. which become encapsulated by fibrous tissue 8
Parenteral administration of broad spectrum antibiotics and NSATDs also required. Use and a synovial like membrane produces the
of therapeutic ultrasound 14 days after surgery is proven beneficial. synovial fluid.
OMARTHRITIS Signs |
Anthritis of the scapulohurmeral joint is called Omarthritis. It is relatively uncommeon. e A’_) P re;‘mblg, fre?yhlnm;;ab]e swelling !
Performance horses are more susceptible to this condition, Prognosis is favourable if radiographic over the point of the clbow. Sl

lesion is not evident, ~* Usually lameness is not evident. Capped elbow in uﬂam
Etiology .+ Infected bursa is generally feel hot and

.. often manipulation is painful.
-~® Developmental origin. b P

. . . ~» 1f the infecied bursa ruptures, dischar ing sinus followed by exuberant ranulation and
J/ Articular fracture and/or cartilage lesion due to trauma. . U TUpIiTe ging ye g

. .. formation of fibrous tissue is obvious,
* Injury to the joint capsule. T

|
¢ Shoulder dysplasia. Treatment ) N ;
.+ Osteochondrosis of the shoulder joint. —~+ Prevention of further trauma may elicit Spontaneous recovery.
Signs ~* Injection of corticosteroids 2-3 times at weekty interval,
: . - : * Bursal drainage followed by administration 7% igdine solution is useful in chronic !
¢ Mild swelling of the shoulder joint, - ‘
Disuse atrophy of the ext i radial condition. !
* Lhsuse atrophy of the extensor carpi radialis. — . ) . .
. P y. . P . . * Use of copper sulphate and magnesium sulphate powder for chemical debridement is
* Flexion, extension. adduction and abduction may cause a painful response. e

sometime used.

* Degree of lameness varies with the severity of the condition. . . . . . ‘ L -
- , R y R G ¢ En bloc resection of the bursa is the ultimate choice, In standing sedation with ring block

s 5 1 Fal S5y - P L e s e N N i i
* Intrasynovial anaesthesia of the shoulder Jotnt usually localize the lesion. ot anaesthesia, curved incision is made in the lateral aspect of the mass. After blunt dissection,

Diagnosis the mass is removed. Excess skin may be also removed if needed. Beep and subcutaneous
* History and clinical signs. tissue is sutured with §X'}‘b§lj?_ absorhable suture material. Skin is sutured by placing
+ Radiography can detect the bony or subchondral lesion. mterrupted widely placed \lfemcal—sumre‘
* Ultrasonography helps to diagnose the involvement of the soft tissue support structures ‘ ~ PARALYSIS OF RADIAL NERVE

surrounding the shoulder joint.

fe . .. N . ) . The largest branch of the brachizl plexus, the radial nerve innervates the extensor muscles
* Nuclear medicine is a sensitive o0l (o identify the area of increased bone metabolism, . e =

; of the limb and ulnaris lateralis muscle. Radial nerve paralysis results inactivation of these group
* Arthroscopy is one of the mast valuable technique to visualize the condition and as well fm

of muscle. ;
as 10 do the needful as per the needful (debridement, removal of chip fracture, lavage) 0 - i
of the condition. Etiology |
) -+ Trauma 1o the shoulder region (hyperextension of the forelimb. extreme abduction).
Treatment g ¥p
* Rest {up 0 3 months) foliowed by controlled exercise. «» Fracture of the humerus.
* Administration of anti-inflammatory drugs ‘/ Neoplasm or soft tissue involvement in and around radial nerve.
gs.
* Intrasynovial administration of corticosteroid and sodium hyaluronate. +* Enlargement of axillary lymph node.

* Arthroscopic maneuver.

"+ Prolonged lateral recembence.
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Signs
¥ Depend on degree and location of nerve insult.
- In acute phase, animal fails to bear weight on the affected limb.
-+ Dropped elbow appearance.
v Limb appears longer than the normal,
Diagnosis
«+ History and clinical signs,

» Ditferential diagnosis to rute out rupture of the medial collateral ligament of the elbow,

¢lbow arthritis, Myopathy of the biceps brachii, triceps brachii, anconeous and extensor
carpi radialis muscles.

Treatment
% Administration of NSAIDs.
- Stall rest with deep bedding materiat.

* Application of bandage splint (PVC) in the caudal aspect of the limb from the proximal
ante brachiom to the fetlock.

s Controlled exercise.
# Nerve stimulation by physical medicine.

CARPITIS (Popped knee)

It-is an acute or chronic inflammation of the
carpal Jeint involving synovial membrane (synovitis)
and fibrous jeint capsule (capsulitis), the associated
ligamentis of the carpus and the bones of carpus.
Eticiogy

-+ Concussion and trauma.

_* Common in race horses due to unplanned
training.

~ & Poor conformarion.

»* Paring and hitting a wall with the carpus.

* Lameness with shortening of the cranial Arthroscopic image olchronic synovitis
stride. in horse
+* Variable size of swelling, predomirant on
the anterior surface of the bones.
» Puin of palpation.
"» Positive carpal flexion test.
Diagnosis
¥ History and clinical signs.
» Carpal flexion test.
_~ Radiographic cxaminalionﬂ!x_efi‘% formation.

'
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Treatment
/% Resl.
+ Immobilization by pressure bandage (if destabilization injury is evident),

_~ Physical therapy : Hydrotherapy does well. Cold hy_grm(n_@:‘r_apy (application of icei is
_beneficial in acute injury. Hot hydrotherapy is useful to relieve pain and tension in
inflammed tissue. Swimming Is useful during convalescent period.

. 'Apﬁlication DMSO alone or mixed with corticosteroid is helpful to reduce soft tissue
_swelling and inflammation resulting from acute trauma.

¢ Joint lavage by using conventional needle technique or arth_ro_srcopuy_.n
BENT KNEE

The condition is developed due to over-flexion of the knees as a result of contraction of the
tendons of the flexor metacarpi muscles, specially the externus and medius. It may be congenital

or acquired due to constant hard work. In severe cases, it imerferes with joint functiop.

Clinical signs
¢ Abnormal conformation at knee,
% Lameness.

Treatment
Severe cases need tenotomy.

Section of the flexor metacarpi externus:

Technique

» Cast the animal with affected limb uppermost. Apply two ropes or webs on the limb, one
on the upper part of the forearm directed backwards and the other on the hoof. directed
the opposite way.

* Incise the skin and aponeurosis, _

* Push the curved tenotome flatwise beneath the tendon as far as its posterior border and
then turs the edge towards the tendon.

* Whilst the assistant pulls on the ropes, cut the tendon from before backwards without
incising the skin. .

» Operate on the medius in the same way through a narrow incision at its anterior border.

Prognosis : Good.

KNOCK KNEE {Medial deviation of the carpal joint/earpus valgus)

This condition develops due to abnormalities of the distal metaphysis, physis and epiphysis
of the radius, abnormal development and alignment of the carpal bones and small metacarpal
bones or from carpal joint laxity. Thus, medial collateral ligament undergoes increased tension,
which again puts pressure on the carpal bones and ultimately varying degree of outward rotation
of the large metacarpal bone takes place. Carpus valgus of 5 1o 7° associated with asynchronous
growth of the distal radial metaphysis usually corrects itself with maturity.

Plaster cast or splint is needed at early age to correct other conditions.
o090
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HYGROMA OF KNEE

Hygroma may be defined as swelling over the dorgal
surface of the carpus, which may he lined by cells that secrete
a fluid. It is commonly acquired in nature and cause
pseudoarthritis resulting from trauma, Extensor carpi radialis
and common digital extensor tendon may also be involved,

Etiology

* Tranma.

* Lack of bedding materials.

. Pgwing and hitting the carpus on hard ground.
Signs

* Swelling of varying degrees and shapes over the dorsal §
surface of carpuys.

* Palpation and flexjun of joint js generally not painful,

Diaghosis

Hygroma of knee in cow

* Needle drainage and eytological examinagiop,
* Acul avgroma: serous type fluid.

¢ Chronic hygroma: fluid Iike synovial fluid.

* Anhrography,

. Uhrasonography helps to rule out different other digease.

ERRIT T X "t
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Treatment
* Injection of corticosteroids.
* Counter pressure with elastic bandage.
* Open and drain the hygroma, Tr. Iodine may be injected {intra-articutar},
* Immobilization by using splint. :
s Surgical excision of thickened synovial membrane,

OPEN KNEE JOINT (Broken knee, Traumatic arthritis)
Wounds superficial or deep on the front of the knees are termed as broken knee. Once a

naturally defective, The posterior aspect of the carpus is sometimes wounded by the horse getting
the limb over the tying-up chain and making efforts (o release it
Clinical signs

* Superficial wounds on the front of the knee do not cause severe lameness, but those on
its posterior aspect cause much pain during movement, being more affecied by flexion
and extension of the joint.

* Synovial discharge from the wound when a tendon sheath or joint is open.

Treatment
* Make a counter-opening over the packet benesth the skin to provide drainage. Imigate
- the wound with antiseptic solution until jt i umformiy granufating. Use of dry astringent
dressing is recommended.

* Sometimes, sutring may be helpful 1o keep a displaced flap in position. When suturing
is done, a gutter splint, with padding beneath a1 the back of the knee is applied to prevent
tearing of the sutures through skin margins,

* When the synovial fiswla is slow to heal. the application of blister or Cauterization may
be tried.

* When the joint is open, septic arthritis may develop and treatment includes irrigation,
drainage and aniibiotic therapy.

Prognosis ; Depends on the nature of the wounds. Superficial wounds may heal without
much problem, Deep wounds heal with biemished knee, Iy septic arthritis, the prognosis s

generally poor,
BLEMISH KNEE

Wound on the knee heals by secondary intersion leads a large scar that is termed as blemish

knee. I affects the cosmetic appearance of the animal and in severe cases, may interfere with
Jeint function,

Treatment
Surgical removal of the scar s the only effective therapy.

* Cast the animal with hobbles and fix the affected limb to a rigid bar leashed to the limb
above and below the knee under general anaesthesia.
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* Make an elliptical incision with its long axis parallel to the limb, enclosing the scar.

* Dissect out the Jatter along with the portion of the skin included within the incision,
taking care not to damage the synovial sheaths or joint capsule,

Make two other longitudinal incisions, one on ejther side of

length to the laner or about 3% inch there from to facilitat
together.

* Suture the central wound with silk.
Cover the knee with antiseptic dressing,

* Immobilize the joint by means of a gutter splint applied to the back of the limb from (he
fetlock 1o the elbow region with plenty of padding beneath,

* Keep the horse in slings until the wound s cicatricised.

the wound, about equal in
e its edges bemng brought

* When there is no severe inflammation, leave the dressing undisturbed for 8- 0 days,
then remove the dressing.

* Remove the sutures in 15-20 days.

& Maintain the immobilization d
the cicatrix,

Prognosis : Good,

and

evices in position for at least 3 weeks 10 avoid tupture of

FRACTURE OF THE CARPAL BONES

Fraciure of the radiat carpal bone and third carpal
bones are most common. Commen fracture type is chip
fracture and slab fraciyre,
Etiology

* Trauma.

¢ Over extension of the Timb.
Signs

* Severe lameness.

* Heat, pain and swelling of carpal joint.

* - A hard, prominent swelling of carpal joint,
Diagnasis

-t

Chip fracture of carpal bone jn
horse

* Radiography.

* Carpal flexion test,
Treatment

Surgical manoeuver is warranted to remove loose fragments. Fi

screws is performed to treat slab fracture. Arthroscopic surgery is thy
and the current trend of practice

xation by placement of bone
e minimal invasive technique

FRACTURE OF THE ACCESSORY CARPAL BONE

Fractore of the accessory. carpal bone occurs due 1o external trauma ofien fractures,

Hygroma, Open Knee Joint, Blemished Knee, Fracture of Carpal Bone... 457

Signs . _ ,
» Moderate signs of lameness.
* Animal may not put full weight in the limb,
» Crepitation in early stage.
* Distension of the carpal sheath.
# Patn on palpation.

Treatment
¢ Rest for 3-6 months.
¢ Immobilization of carpus by plaster of paris.

CONTRACTION OF DIGITAL FLEXORS TENDONS (Contracted tendon)
In this condition, various flexural R

deformities in the limbs may occur which is

considered to be congenital or acquired.

Etiology
* Uterine malpositining of the foetus.

* Genetic effects and teratogenic insulis
during embryonic stage of pregnancy.

Clinical signs
* One or more limb may be affected. )
s Fetlock and carpal flexural deformities £
are common. e
* Generally, both superficial flexor digital
and deep digital flexor muscle-tendon
units are shortened.

Fléxural deformity in a calf

It is also hypothesized that suspensory ligament is the primary structure involved.

Involvement of deep digital flexor tendon alone may manifest as a flexural deformities
of the carpus.

* Sometime contracture of the carpal fascia and palmar ligament seems to be the primary
component.
Treatment

* ‘Some foals with mild contgenital flexural deformities (particularly at the level of carpus)
improve spontaneously, o

* Most of the flexural deformities at the level of fetlock respond well to splinting. PVC
pipe may be used. Desired conformation may be achieved by heating the pipe.

* With severe deformities, straight splint is used. As the condition improved, splint may be
configured, :

oo
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SPLINTS

Background anatomy : The second and

Splint bones. Each i attached intimately to the
s |

igament (consist of den
M@Ls,of_sp]jn}_bgm (small Mmetacarpals/metatarsals
aspect because of localized o5,

Incidence

fourth metacarpal/metatarsa] bones are catled
fespective third metacarpal or third meiatarsal
se fibrous 1issue), thus splinting the large bone,

) most commanly at the proximal medial
leoperiostis is ealjed “Splints”,

~* Young horse below 5

years {most common i 2 Years old)
work.

and those are newly put 1o
~* More commog in fore limb,

Common site . Medial aspect of fore Timb (because 2nd MC bears
one} and latera) aspect of hind fimp,

Classification
% Simple splint
~* Chain splint .

more weight than 4t

) s . T dor

Simgle exostosis on SP',f.UF hone (2nd, 4p MC, MT).
several smali EXO0SI0SIS in 3 row op splint bone.,

-* Knee spling ; upper 3rd splint approach knee Joiny,

v Rod splint (peg splint) : on | posterior aspery of cannon bone between bone and suspensory
- Jack splint : large exostosis on Mmetacarpal hone,

~* Spongy splint : uniform lhickening of
-+ True splint : develq: 0 sprain

splint bone dye 1q metabolic disorder.

develop due 1o Sprain or tear of he Interosseous ligament and seep mostly

4L 6:7 ¢m below the carpus,

.* Blind splint :

Predisposing factor
s Hereditary.

v Conformation abnormalities (Offset ca
on the smal} MT/MC bones.

develop due 1o inﬂammatory process of the Interosseous ligament,

i, base narrow and 1we our) increase the stress

- - .‘ . 459
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¢ Improper hoof care. - ‘
* Minera] imbalance (deficiencies and imbalance of calcium and phosphorus).
Etiopathogenesis

Trairing and subsequent injury to the interosseous ligament in younglr fagec! perf??z;ancz
i i i is wi iferation of fibrou
incite | i of the ligament. This will lead 1o pro _
horse incite inflammation or tearing ! s will proli !
tissue and osteoperiostitis. It will eventually result in ossification (proliferative exosl0§1s)lT}:ie
i i ved.
size of the splint usually depends on the degree of inflammation and the surface area invol

Signs .
. Marked lameness while frotting.
2. Marked tameness on hard ground.
/3. Marked lameness down hill than on et ground.
.A4. Heat, pain and swelling over the affected region.
/. Existence of growth by palpation.
Diagnosis
¢ History and clinical signs.

» Falpate the splint bones both in standing position and with limb flexed at knee and
inflexed.

* Radiographic examination : Periostitis of the splint bone, ;
' itant inj an
¢ Ultraseund examination to understand the concomitant Injury 1o the suspensory
‘ ligament impingement.
Prognosis
A Rod/peg splint cause permanent lameness.
4 Knee splints is incurable.
* horses below 6 years with splint is considered unsound,
¢ In old horses. exostosis without lameness not unsoundness,

Treatment
Acute phase | | | | o
¢ * Ant-inflammatory drugs (NSAIDs, corticosteroids, DMSO) either 5){5;[6[’[1]
coupled with hypothermia ( @BEC@L (z_f‘ice) and pressure support wraps.
«+* Rest.
Chronic stage

i Fprocess i ¢. This
* Counter irritation 10 convert a low—_leve] inflammatory process into an acute phas
can be done by--

A Needle-point Sfiring is still in use in race horses, Avoid in show horse.
. Local injections of sclerosing agents.
» % Blisiering by application Bin lodide of Mercury.
* Surgery.
/¢ Periosteotomy. _
¥ Subperiosteal removal of the exostosis,




'
|
i
o
1

-

460 A Text Book on Veterinary Surgery and Radiclogy

Prevention :}_J_sg_(lf\ﬁn or %Elint boots (Guards).
SORE SHIN (Buck shin)

Osteoperiostis mvolving crapial aspect of large metacarpal and large metatarsal bones are

called sore shin or buck shin.

Incidence

*Young performance horses below 3 years.
3 Mostly fore limbs are affected.
Causes

.. * High strains (high-speed exercise) that induce low-cyclic fatigue of bone (cannon bones
are less stiff in early age), resulting in microdamage. Body responds to bore remodelling,

Symptoms : -
.® Acute onset, most obvicus after intensa eXercise.

+* Mirimal alterations of gait (after short rest),

- # Visible convex swelling overlying the surface of the affected portion (cranjal aspect) of
the cannon bone,

- % Pain on palpation,

* In chronic condition, mineralization takes

place which feads to €X0Stosis,
+ No lameness after £X0stosis,

Diagnosis
* Clinical findings and age relationship.
* Radiographic examination,
Views
* Dorsopalmar view,
* Lateromedial view.

* Dorsopalmar latera] medial oblique (DPMLOY,
* Dorsopalmar medial lateral oblique {(DPLMOy,
Observation

* In acute dorsal metacarpal affection—no abnormalities.
* In sub acute conditions

: Periosteal new hone formation and surface coriical bone

absorption.

* In chronic conditions : thickening
new bone formation, Occasionally,

Treatment

of the dorsomedial cortex with assaciated perigsteal
endosteal reaction may be noted.

* Rest
* Cold and astringent application during acute stage
. Anti-inﬂammatory drugs in acute phase are usefui.
* Blistering in chronic case, C

* Periasteotomy,

PR,
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TENDINITIS

Tendinitis, wuly, defined as the strain induced inflammation-involving ten(.imlm that is
surrounded by paratendon and not tendon sheath. If tendon sheath is involved it is cgl_led
‘tendosynovitis’. In horses, it refers generally to inflammation of the flexor (superficial digital
and deep digital) tendon.

Sites of sprain . o
+ Superficial Digital Flexor (SDF) tendimitis : common in race horses. Forelimb is mostly
affected. There may be minor tearing to complete rupture to the tendon.

* Similar findings may be also seen in deep digital flexor tendon (DDFT), suspensory
ligament and carpal (distal accessory) check ligament.

from tendinits and peritendinitis is called Bowed Tendons._ .

Etiology _
~% Defective confirmations (Sloping pattern), oblique hoof, slender fatlock, calf knees.
-» Heavy draft breed.
-+ Slippery grounds.

Characteristic sweiling on the posterior aspect of melgcglpg‘l{_rpqalz_lrsal region resulting

~* Muscular fatigue.
-« Bad quality tendons (soft gummy tendon). . ‘
* Multiple episode of submaximal sirain sustained during athletic perfor{nancc.lhal taduce
- rodamage in tendon structure that predisposed the tendon to mechanical failure,
. * Reperfusion injury.
Symptoms
Acute condition
-+ Local signs of pain, swelling, distension, thickening and heat.
- ¢ Lameness mild 10 severe and generally resolves in a few days of rest and treatment,
-+ Dropped fetlock. '
Chronic stage .
- # Fibrosis and hard welling on the palmar or plantar aspect,
¢ Intermittent lameness.
Diagnosis

¢ Clinical examination.

* Ultrasonography can help in diagnosis and define the extent of damage: Loss of the
normal iatense echogenecity can be caused by fibnller disruption and inflammatory
process (haemorrhage, edema and cellular infiltration).

Treatment

* Corrective shoeing adopted to pressure slope of pastern. -

* Local and systemic anti-inflammatory therapy (NSAIDs, DMSO, corticosteroid), Fold
hydrotherapy (Ice application, ice water slurry) and pressure bandaging in acste condition.

& Rest. '
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~ 'Massaging of affected part.

* Counter irritqtion-ﬂ@]g_minm_ﬁdag, Superficial line firing, Deep needle point firing.
WING PUFFS (Wind gafls)

Definition : Distension of joint_capsule, tendon sheath or palmar/plantar fossa due to
synovial effusion, essentially in_@hﬂet]oclg Joint in young horses under heavy training schedule,
s called Wind puffs or wind galls. This conditip of manifest lameness. o

Idiopathic Synovial effusion is also observed in hock joint is called Bog Spavin (discussed
later),

Signs

" Firm fluid swelling above, anterior to sesamoid bones between suspensory ligament and

cannonbone, indicate articular Wind Gall of fetfock joint. .
* Chronic cases—fibrosis of area.

* Do not cause lameness if alone but if accompanied by arthriis, bursitis, tendonitis,
results lameness. ' h

Diagnosis
¢ Clinical examination,
* Rule out OCD by radiographic examination,
Treatment
~" Not required.
* Rest.
* * Elastic wraps around swelling.

Prognosis : Favourahle.

SESAMOIDITIS

Sesamoiditis is characterized by pain associated with the proximal sesamoid hones, at the

insertions of the suspensory ligament or at the arigin of the distal sesamoidean ligament resulting
In iameness.

Incidence --_
v# Race horse, hunter and jumper horses between 2.5 years (more commony).
. Fore limbs are more affected.
Etiology _
Injuries at the insenions of the suspensory ligament or at the origin of the distal sesamoidean

ligament 10 sesamoid bones alter the blood supply to the sesamoid bone, thus remodelling starts.
Numerous sensory nerve supplies elicit pain on manipulation.

Signs
o Pain, heat, swelling,

—* Marked lameness after exercise.

]

f
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Diagnosis
» Ciinical signs.
o Distal MT/MT nerve block.
* Radiography: mortled trabecular pattern. . .
-~ Nuclear scintigraphy: increased radioactivity (Hot spot) in the region of the sesamoid
benes.
Treatment
~ * In acute phase—anti-inflammatory drugs.
s+ Alternate cold and hot pack.
- = Resl,
* Firing and blistering in chronic stage. . .
. ¢Radialion' iherapy, laser heat, shock wave therapy, balanced mineral diet,

[

|
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OSSELETS

Osselets may be defined as the thickening associated with synovitis and capsulitis of the
fetlock joint due to trauma. In chronic condition ossification can develop, This term is less used
now & day. practitioner use generally refers to synovitis or capsulitis as per degree and nature of
involvement. “Green osselets” are referred to the acute stage of inflammatory process of this
synovial capsule.

Etiology and pathogenesis

Single or multiple episode of trauma in young race horse muay result in damage to the
articular cartilage. intraarticular fracture. Redundant synovial membrane and its associated villi
are also traumatized which results in synovitis. Capsulitis develop secondary to the synovilis,
which is primarily imvolved in fibrous joint capsule at the attachment of the bone, Direct damage
to the fibrous joint capsule develops with concussion of pulling on the fibrous attachment 1o bone.
New bone growth appears at dorsal aspect of the third metacarpal/metatarsal bone and the
proximal extremity of the first phalanx.

Clinical signs

* Signs of inflammation (pain and heat) present in acute phase.

* Synovitis characterized by synovial effusion, joint capsule distention (palmar/planter
Fecess).

* Capsulitis located centrally over the dorsal aspect of the fetlock joint.
* Various degree of lameness.

¢ Periostitis in the area of attachment of lateral digial extensor ligament,

s New bone growth, remodelling in distal extremity of the metacarpal/metatarsal bone
{radiographic feature).

Osselets, Ringbones, Quitter, Sidebones, Navicular Disease, Pyramidal Disease... . 465

Diagnosis
+ Clinical signs and symptoms.
¢ Radiographic evaluation.
» Synovial fluid analysis (to rule out infective origin).
+ Diagnostic arthroscopy.

Treatment
* Rest (hand walking is allowed) and immobilization by pressure bandage.
e Physical therapy

» Hydrotherapy (cold)/ice application is very useful in acute traumatic injury. After 24
brs, hot hydrotherapy may be indicated to relieve pain and reduce tension in inflammed
tissues. It also helps resorption of fluid due 1o vasodialatory effects and increased
phagocytic activity. :

+ Short wave diathermy and ultrasound may be useful to produce deep heat in the
tissues and to enhance vascularity and healing.

* Application. of DMSO (Dimethyl Sulpfoxide) either alone or in combinatien of
corticosteroid to reduce soft tissue swelling and inflammation. When DMSO is used as
carrier, local antiarthritic property of hydrocortisone increases at least 10 fold.

¢ Joint lavage is useful to remove cartilaginous debris and deleterious mediators (form
during inflammatory process). Conventional lavage by using two needles (12/14-gange)
may be practiced in field condition. However, arthroscopic lavage is the better option,
which helps to visualize the condition of the synoavial cavity (articular cartilage, villi,

_ ligament etc.). After completion of the lavage, hyalurenan (chondroprotective drug) may
be administered.

RINGBONE

Ringbone is described in general as any bony enlargement of the phalanges in the pastern
region below the fettock joint, which may lead to osteoarthritis (Phalangeal exastosis). This
condition is more common in the active young race horse.

CLASSIFICATION

* High Ring bone—exostosis of the diszal aspect of the proximal phalanx (P,) and proximal
aspect of the middle phalanx (P,) with or without involvement of proximal interphalangeal
joint /PIPY).

* Low Ring bone—exostosis associated with distal aspect of the middle phalanx {P,) and
the proximal aspect of the distal phalanx (Py) with or without distal interphalangeal joint
(DIPY) involvement.

* True (articular) Ring Bone—Exostosis at the interphalangeal joints.

* False Ring bone—Exostosis involving either the struciures at the perimeter of the joint
{periarticular) or at the shaft of phalangeal bone.

ETIOLOGY

* Hereditary {Defective confirmation)}—horses with base-narrow and toe-in or toe-out is
Predisposed to develop ringbone.
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Direct trauma.
Concussion.
Sprain at articular ligament,

Microfracture (due to stress or repeated micro trauma).

Symptoms

» Osteoperiostis with pain and lameness until exostosis develops.
¢ Exostosis away from joints-mayn’t cause lameness.

Articular ringbone-severe lameness.
Lameness not much during walking,

Diagnosis

*

Clinical examination (Symptoms).
Radiography.
Nuclear scintigraphy.

» Ultrasonography (to evaluate soft tissue structures and ligaments/tendons).
Treatment

Rest (from weeks to months) followed by controlled exercise.

Anti-inflammatory drugs.

Trimming of feet to make it balance, corrective shoeing.

Blistering.
Needle point firing.

~ Neurectomy—median nerve, exteraal plantar nerve.

Arthroscopy/Arthrotomy—to remove articular osteophytes.

_ Arthrodesis.

QUITTOR

- Quittor may be defined as_chronic purulent |
inflammation of a collateral cartilage of the distal phalanx,
charactenized by cartilage necrosis and multiple fistlous ¢
draining_tracts to the coronet region. Fore limb and the

lateral cartilage are mostly affected.

Etiology

Infection through injuries (penetrating wound/
laceration) to the collateral cartilage or to the soft 2

tissue overlaying collaterat cartilage.
Foot abscess.

Chronic ascending infections of the white line

(Gravel).
Deep hoof cracks.

Suppuration extending from sesamoid bones.

Quittor in horse
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Clinical signs . N »

+ Formation of abscesses in the collateral cartilages that break open and drain just proximal
to the coronary band.

+ History of recurrent drainage of the fistulous tract.
« [ntermittent severe lameness.

Diagnasis
« Clinical signs and symploms. .
« Differential diagnosis with gravel, In Gravel drainage tract is located at or just proximal

10 the coronet where inflammatory process is tocalized. Whereas in quittor there may be
multiple fistulous tracts, more diffuse swetling and it is located more proximally over the

rollateral cartilage.

Treatment
« Best treatment option is to surgical Excision of the fistulous tracts and necrotic collateral
cartilage ulcer general anesthesia.
e Other measures include irritation of sinus with antiseptic lotion, applications of red-hot
izon through sinus opening, passing of setons through opening, generally do work well.

SIDE BONES
Ossification of the collateral cartifages of third phalanx (P3) are called side bones.

Common features

« Forelimb is more affected than hind limb.

= Lateral cartilage is more affected.

» Female horses are more affected.

+ Ossification starts either at the base or centre of the cartilage.
Etiology

+ Hereditary.

» Hoof Concussion causing trauma to the cartilage.

* Poor confirmation (base narrow, base wide, tue out).

¢ Defective shoeing.

* Lameness solely due to side bones is rare.
* Enlargement of lateral or medial dimensions of the pastern region may be seen visually.
if ossificaiion 15 exiensive,
Diagnosis
s Nerve block; palmar digital nerve black just above the collarteral cartilage on the affected
side relieves pain.
*» Radiographic evaluation reveals extent of ossification of the cartilagel(s).
Treatment
* Rest,




468 A Text Book on Veterinary Surgery and Radiology

« Administration of NSAIDs.
» Corrective shoeing to maintain balance and to enhance breakover.

NAVICULAR DISEASES (SYNDROME)

Navicular syndrome is a Jegenerative disease involving the navicular bone, navicular bursa
and deep digital flexor tendon. mmmcs apparent in horses between six and twelve
years ‘of age, although not confined to this age group.

Anatomy

The navicular bone is located in the palmar/planter aspect of distal interphalangeal when
viewing the sole of thc foot, the navicular bone is located deep to the middle third of the frog.
The deep digital flexor tendon passes over the back of the navicular bone and then attaches to
the P; Function of the navicular bone is to décrease the amount of concussion to the cofﬂn Joint.

Etio!ogy
+ Interruption of the b!ood flow o and from the navicular, region..
» Faulty conformation and hoof imbatance that results abnormal bicmechanical disorder.

Thus, nonphysiologic forces exerted on the navicular bone, supporting ligaments and
deep digital flexor tendon. This stimulated intense remodeling of the bone, increases the

vascular pressure within the bone thus pain elicited.

Clinical Signs

» Navicular syndrome is generally bilateral _fo[glxmb lameness in most cases. although it
can occur as a unilateral problem. The condition is uncommon in hind limb.

s Navicular syndrome can affect all breeds of horses. However, the larger breeds
(thoroughbreds, warm bloods etc.) are much more commonly affecled T

+ The lameness in the early stages is intermittent and tends to improve with exercise.
however, as the disease progresces: the Jameness becomes persistent and is often
exacerbated by exercise.

* Navicular syndrome is almost always chronic i nature,

¢ The horse may be reluctant to work, especm]]y on hard surfaces, and displays a “stilted’
or ‘choppy’ gait often accompanied by tripping and stumbling.

o The horse m'ay tend to point the affected limb while on rest. In advance case, horse lands
on its heel first, tipping its toe up off the ground as weight is apphed to the limb.

Dlagnosm
-« History and clinical signs.
. » Hoof examination and apptication of hoof tester.

_» Frog wedge test- Placing a wedge of wood under the palmar 23 of the frog and force
the horse to stand on that for 60 seconds, if lameness exhibits the horse is positive for
navicular syndrome.

-« Toe extension test by elevating the toe of the hoof with the wedge of wood and forcing
the horse to stand on the limb for 60 seconds. If lameness exhibits, the horse is positive
for navicular syndrome.

» Phalangeal fiexion test.

iy

5
H
i
H
H

Osselets, Ringbones, Quitter, Sidebones, Navicular Disease, Pyramidal Disease... 469

+ Regional nerve blocks. -
+ Radiographic examination.
Views :
+ Dorsopalmar 60°.
¢ Lateromedial.
+ Palmaroproximal-palmarodisial oblique.
Look for
+ Alterations in the distal foramina,
+ Cystic changes.

+ Elongation and enthesiophytes formation at the proximal and distal borders of the
navicular bone.

+ Flexor cortex defects.
+ Small calcification of the flexor surface of the navicular bone.

* Navicular bursography—3 ml 1 : t mixture of contrast material and local anaesthetic
may be injected into the navicular bursa and radiography is done. Common observations

are- thinning or erosion of the flexor fibrocartilage, complete focal loss of the dye
columa due to adhesion of Hexor to the bone, fibrillation of the flexor tendon.

* Nuclear scintigraphy can detect early pathologic changes in the navicular bone. Presence
of ‘hot spot’ between 1 to 4 hours after injection is seen.

» Computed tomography.
* MRL

Treatment
» Variable period of rest and controlled exercise.
* To zllow time for soft tissue inflammation to subside.
¢ To allow horse to acclimate to corrective trimming and shoeing.
* To allow the navicular bone to begin the remodelling process.

Generally, a period of complete rest for 3 weeks followed by controlled exercise is
recommended.

Corrective trimming and shoeing is very usefu] when performed cormectly at the earliest
onset of chinical signs. It helps 10 restore normal foot balance, correct foot problem like
shearing of quarters and heels, underrun heels and heel bulb contraction, reduce
biome chanical forces on the navicular bone and protect injured region.
Recommended therapeutic shoe

* Modified Keg Shoe.

* Nawral Balance Shoe.

¢ Egg Bar Shoe.

* Drugs to improve blood flow.

* Anti-inflammatory agents.
. * Drugs specific for the treatment of arthritis.
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Medica! treatment of navicular syndrome

Nonsteroidal anti-inflammatory

o Phenylbutazone-When used sensibly, they are a very useful and safe adjunct to other
forms of treatment, Dosage: 4.4 mg/ke orally for 7-10 days along with rest.

» Corticosteroids-corticosteroids (methyl prednisolone or triamcinolone) @ 40 mg injected
into the navicular bursa andfor DIP jomt of horses with navicular syndrome, The duration
of effect is generatly short (3-12 weeks).

« Haemorheolegic agents-fsoxsuprine hydrochloride, a b-adrencrgic agent with
vasodialatory and rheologic properties, caises dilation of the blood vessels to the foot.
The vasodilasation might help to improve the venous congestion. Treatment @ 0.66 mg/
kg twice daily for 3 weeks followed by 0.66 mg/kg once daily for 2 weeks and followed
by every altemate day dosing is useful. There have been a number of reports that will
cause a significant improvement in the jameness associated with navicular syndrome.

+ Sodium hyaluronate @ 20 mg injection in DIP joint can be useful if administered either
in combination with corticosteroid or 3-4 weeks after corticosteroid therapy.

s Polvsulphared glycesaminogiyeans (PSGAGSs) may be used @ 500 mg IM at 4 days
interval for seven ireatments.

Surgical treatment
e Surgical reatment is indicated if medical treatments including shoeing have proven to be
" unsatistactory.

o Palmar digital neurectomy is the surgery most commonly performed for navicular
syndrome. This proced'ur'e"desensili-zés”tﬁé"é'zﬁjiﬁrlIird to Y of the palmar/plamar foot
region and sole extending dossally to the toe. This procedure is done in conjunction with
corrective trimming and shoeing. Itis purely a palliative treatment and complications can
arise. o T

+ Navicutar Suspensory desmotomy involves transecting the suspensory ligaments of the
navicular bone. These ligaments help to maintain the position of the navicular bone and
may act as springs to prevent downward descent of the navicular bone during weight
bearing. Efficacy of this technique is comparable with the palmar digital neurectomy.

» Campal check ligament desmotomy is useful in which dorsal palmar hoof imbalance
seems a faclor.

« Acupuncture has been used for the treatment of navicular syndrome.

PYRAMIDAL DISEASES (BUTTRESS FOOT)

Pyramida! disease is characterized by pyramidal distortion of the hoof and the distal dorsal
pastern region, which is resulting from a large chronic extensor process fracture {most common)
or from phalangeal exostosis {advance stage of low ringbone) involving the extensor process of
the distal phalanx and the distal middle phalanx.

The exostosis causes an enlargement of the coronary band at the centre of the hoof or in
chronic cases cause a triangular (pyramidal} distortion of the dorsal hoof wall.

Etiology
o Excessive strain on.the attachment of the long or common digital extensor and the
extensor branch of the suspensory ligament.

LW
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« Phalangeal exostosis.
o Horses with high heel and short toe are predisposed to this condition.

Signs and diagnosis

» Enlargements of the dorsal pastern re gion with hair have a tendency 1o stand upright and
foot of the affected limb is smaller than that of the unaffected limb.

« Horses often ‘points’ the affected toe.

s Digital pressure is painful in early stage of disease.

« Phalangeal flexion test is often painful.

o In chronic stage, the shape of the dorsal hoof wall changes to a pyramidal shapc
extends from the coronary band distal to the weight-bearing sorface.

Treatment
« No treaiment is of particular value or relieves pain associated with proliferative exostosis.
« Intralesional injection of corticosteroid is of temporary value.
e NSAID may be advocaied.
o Patmar digital nevrectomy is a palliative temporary treatment.
« Corrective trimming and shoeing s aimed at easing breakover.
o If large extensor process fracture is the cause, surgical removal of it is advocated.

FRAGTURE OF THE EXTENSOR PROCESS

Extensor Process (iype 4) fracture of the third phalanx is common in the forelimb. The
fragment size varies from small with litle articular involvement, to large, with grater articular
involvement. This condition is one of the common causes of the pyramidal disease.

Etiology
» Trauma.
e Excessive tension on the common digital extensor tendon (avulsion fracture).
« Overextension of the DIP joint.
+ DID of the DIP jowt. -
o Osteochondrosis Jesion of the extensor process.
Signs
« Distention of the coffin joint dorsal and proximal to the coronet.
« Variable lameness depending upon the nature and extent of the fracture fragment.

Diagnosis

» Radiography (lateromedial, dorsopalmar view).
Treatment

¢ Prolonged stall rest.

o Surgical removal of the fracture fragment if severe DJD did not evident. Arthroscopic
surgery is more encouraging than the conventional arthrotomy.




LAMINITIS (Founder)

Laminltis is defined as inflammation of the laminae of the foor. It is in fact a peripheral
vascu]a.r disease manifested by decreased capillary perfusion within the foot, significant amounts
of arteriovenous shunting, ischaemic necrosis of the laminae and pain.

Eticlogy :

‘The predisposing facters those trigger the development of laminitis are multiple and varied
that include:

* Ingestion of a toxic amount of erain {Grain founder).
* Ingestion of a large amount of cold water (Water founder).
* Obesity and ingestion of Jush grass pasture (Grass founder).
+ Concussion {Road founder). .
* Endomeuitis and severe systemic infections (Post-parturient laminitis).
* Cemain corticosteroid therapies.
Pathogenesis
e The digila] lesion is thought to result from two interrelated mechanisms involving a
vasoactve process and a coagulopathy.
¢ The pain that develops stimulates the adrenal gland to release catecholamines thar acts

on atpha-receptors in the dermal vasculature within the foot causing vasoconstriction and
Increased ischaemia to the digit.

¢ The sysiemic manifestations of laminitis include alteration in the cardiovascular, endocrine
and renal systems, acid base balance and coagulation,

Symbntoms
Acute laminitis :

* When all four feet are affected, the horse tends to lie down for extended period. When

ey
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standing, the horse carries the hind feet well up under him and carries the forefeet
caudally so that there is a very narrow base of support.

s Most commonly, only the two front feet are involved. In this case, the hind feet are
carried well up under the body and the front feet are placed forward with the weight on
the heel of the foot.

+ Heat is present over the wall and the coronary band.

» Increased digital pulse.

» Many horses show anxiety, trembling of the musculature from severe pain, injected
mucous membrane and increased respiration and temperature.

* The horse feels difficulty to lift one foot from the ground as it throws additional weight
on the other affected foot or feet.

* In Grain founder. symptoms usually appear after 12-18 hours of grain ingestion that
includes: lameness, diarrhoea, toxaemia, muscular tremors,. elevated temperature, pulse
and respiration.

e In mare with laminitis resulting from metritis, the symptoms include: elevated temperature,
pulse and respiration, injected mucous membrane. Uterine examination will reveal a dark
watery fluid and portion of fetal membrane. '

Chronic laminitis

+ Laminitis becomes chronic after 48 hours of continued pain or when rotation of the distal
phalanx occurs.
* Severe lameness may not be present but an acute recurrence may occur,

* Severe rotation of the distal phalanx is often attendant with separation of the coronary
band over the extensor process region and serum ooze out through this defect.

» With mild to moderate rotation of the phalanx, diverging rings on the hoof wall will be
evident. Typicallv. the space between the rings at the heet is wider than those at the toe.

+ Horses suffering from chronic Jaminitis with rotation of the distal phalanx have a tendency
10 land on the heal, followed by an exaggerated toe siap.

s “Seedy toe” resulting from separation of the jaminae.
¢ Trimming the affected feet causes reddening and bleeding of the sole due 1o increases
vascularity with laminitis.
Diagnosis
¢ Climical signs make the diagnosis easy.
* Seria} radiography 10 monitor the progress of rotation of the third phalanx.
Treatment

Developmental phase : Neutralize the effect of the ingested grain control the developmental
phase of laminitis, :

* In grain overioad, mineral oil is used to clear the intestinal ract, Treatment is repeated
at 4-6 hours interval until all grains are removed from the intestinal tract.

¢ Shon period' of exercise (10 min/hour) for the first 24 hours is beneficial.

* Heparin @100 units/kg 1V four times a day or 100 units’kg S/C two times a day is
recommended. Close monitoring of the patient is a must following heparin therapy.
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Acute phase : Aimed at the prevention of distal phalanx rotation.

* Horses should be placed in a stall with soft sand underfoot that provided good physiological
support for the sole.

* High dose of phenylbutazone intravenously in combination with phenoxybenzamine or
acepromazine may be used to break pain-hypertensive cycle in the patient.

o Perineural anaesthesia of the digital nerves at the base of the sesamoids may be tried in

cases that do not respond to analgesic therapy. In some cases, a pastern ring block may
be needed.

* Adrenal corticotropic hormone (ACTH) has been reported to be effective in acute laminitis.
* Exercisc is recommended by many clinicians, but it is 2 ‘double-edged sword”.

* Eliminate grain from the diet and offer a good-quality mix legume or grass hay free
choice.

Chronic phasc : Directed towards preventing further damage to the foot attendant with

progressive rotation of the distal phalanx and the systemic lesion. Besides, more normal anatomical
alignment of the hoof wall and sole with the distal phalanx should be established.

SAND CRACK {Toe cracks, Quarter Cracks, Heel Cracks)

surface of the wall and extending to a variable distance up to the
hoot wall, or cracks eriginating at the coronary band, as a result of
a defect in the band and extending downward.

Eticlogy

¢ Low dose of phenylbutazone along with phenoxybenzamine or acepromazine, angiotensin
II. lasix may be used.

*+ Syslemic antibiotics are given when infection is present.
* Trimming and shoeing are advocated as per the merit of the case.

¢ Carpal check ligament desmotomy and deep digital flexor tenctomy to decrease the
tension on the deep digital flexor tendon has been used with varying degrees of success.
Prognosis : Guarded.

Cracks in the wall of the hoof may occur starting at the bearing

» Excessive growth of the hoof wall, causing a splitting of §

. - . - "'j&
the wall. from lack of trimming of the feet.

Sand crack
* Injury to the coronary band. producing a weak and deformed

hoof wall.

* Weakening of the wall due to excessive drying or excessively thin walls.

Symptoms

+ Presence of split in the wall,
» Lameness may not present unless the cracks extend into the sensitive tissues.
¢ Presence of exudates when the lesions are infected.

J
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Diagnosis

« History and clinical signs.

e Bleeding from the hoof wall crack afier exercise.

o Pressure on ifected hoof causes exudation of pus.

» Hoof testers to ascertain the pain from the crack in the hoof wall.

» Perineural anaesthesia.

Treatment

It depends on the location of the crack.

Toe crack

» Cleaning, antiseptic dressing and bandaging of the crack.

o Hoof wail o the bearing surface should be lowered about 1 inch on either side of the
crack. If the crack does not extend into the corenary band. a pattern should be groovefd
or burned into the crack to limit its upward progress. The horse is shod with a te clip
on either side of the crack to prevent expansion of the wail.

« Strip out the crack with an electric cast cutter. a hoof groover. a ﬁr.ing iron. or a motorized
burr. The enlarged crack is then filled with epoxy glue or plastic.

« Drilling koles in the sides of the crack and shoe lace fashion suturing with umbilical tape
of stainless steel wire may be uses.

» When the horse is not shod but allowed to go barefoot, the bearing surface of the wall
on either side of the crack sheuld be lowered.

Quarter crack

+ The bearing surface of the hoof walt should be lowered in the back of the crack.

*» A half-bar shee should be applied. with the bar on the hecl of the affected side.

s The corrective shoe may have a quarter clip on either side of the crack to help prevent
expansion of the crack.

» Crack may be stripped as in toe crack.

Heel crack .

o Similar to quarter crack, excepi the half bar may not be needed. The wall behind the
crack should be lowered so that it does not touch the sole or ground.

¢ Application of fiberglass patch and screws.
» Open drainage and topical anti-infective reatment for infecied crack.

Prognosis
« Favourable when the crack vriginates at the bearing surface of the wall and not infected.

¢ Guarded if infection is present.

SEEDY TOE

Seedy Toe is characterized by the separation of the walk and the sensitive laminae of the

foot. The interspace may contain soft abnormal hom. A part or whole of the foot may be affected.

Eticlogy

¢ Unknown.
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e Wide, spreading feet predispositicn.
¢ Chronic laminitis.

Symptoms
Lesion on the foot is apparent.
¢ Lameness may not present when the lesion is limited to small area.
* When a large area is involved, lameness becomes apparent.

Diagnosis
» From clinical signs.
» On tapping the affected area yields hollow sound.

Treatment
» The abnormat horn between the sensitive laminae and the wall may be removed after
paring away portion of the wall in that region.
*» Blistering the ceronet region in order to stimulate formation of new horn.
Prognosis : Guarded.

FRACTURE OF THE THIRD (DISTAL) PHALANX (Pedal bone, Os pedis, Coffin bone)

Fractures of the third phalanx are not common. When they do occur, the injury is usually
associated with exercise on hard tracks, and the forefeet, particularly the left are affected in
horses racing counter clockwise.

Etiology
« Trauma, particularly when associated with a twisting action as the foot lands.
e Penetration of a foreign body through the sole.
s Trauma 10 a large side bone.
¢ Sione bruises hard surfaces, improper shoeing, infectious conditions and nutritional
deficiencies.
Symptoms
o When articular surface is involved, lameness is evident. In some cases, the horse refuses
to place the foot on the ground for as long as 72 hours.
+ Lamengss appears suddenly during work without any history of trauma.
# Increase digital pulsation and heat in the affected foot.

Diagnosis
* Examinatien of the foot with hoof testers, along with the history, is often the most
accurate way of diagnosis. ‘

¢ Radiography not only confirms the diagnosis but also reveals location and extent of
damage. Care must be taken so that normal vascular channels are not confused with
fractures during interpretation of radiograph.

Treatment
» Use of a full bar shoe with quarter ¢lips in order to immobilize the fracture and preventing
expansion of the hoof wall.

¥
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= Alternatively, the foot can be placed in a rim shee or be confined in a cast.

* In some cases of persisient lameness, neurectomy of the palmar digital nerves may offer
enough relieve that the horse can be returned to full use.

¢ Use of lag screws may be considered for articular fractures, particularly midsagittal :
fractures in horses over 3-4 years of age. ;

*+ When the fracture is caused by a puncture wound, drainage and antibiotic therapy should
be initiated.

Prognosis : Good or favourable,

PEDAL OSTEITIS
Pedal Osteitis is 2 demineralisation of the distal phalanx resulting from inflammation.

Etiology
¢ Persistent inflammation of the foot,
* Chronic bruising of the sole {as in navicular disease).
» Persistent corns,
¢ Laminitis (especially from concussion or road founder).
* Puncure wounds.
Symptoms
Lameness in all gaits.
Diagnosis
*» History and clinical signs.
* Radiographic examination : Demineralization at one or more points and roughening of

the solar border of the third phalanx: One should be careful not 1o confuse the normal
notch (crena) of the toe of the distal phalanx.

Treatment depends on the cause.

* Protective padding, anti-inflammatory therapy and rest are recommended in most cases.
* Shoeing helps keeping the sole away from ground and avoids pressure on t, Pads of
leather or Neolite under the shoe may be helpful.

¢ When the sole is thin and soft, it can be medicated topically with equal parts of phenol.
formalin and iodine to toughen i.

* Neurectomy of the palmar digital nerves mav be tried when pedal osteitis affects the
lateral wings of the solar border of the bone. provided soundness occurs after blockine
these nerves with a local anaesthetic.

Prognosis : Unfavourable.

SOLE PENETRATION (SOLE WOUNDS)

Puncrure wounds are usually the consequence of poor horse-shoeing technique but can
occur when a horse steps on a penetrating foreign object. “Nail prick” refers to a nail that -
penetrated the sensitive lamina. “Street nail” implies to the penetration of a sharp object through !
the sole. “Nail bound” describes a hoof that has 2 horse shoe natl that was driven too deep inio T

W

ATy JEE 4 Ta LYY




e ghl AL
NN

478 A Text Book on Veterinary Surgery and Radiology

the hom, causing too much pressure. A small wound in the sole does not cause much harm as
the elasticity of the sole hom can close the penetration tract. Deep wounds and penetrating vital
structures of the foot such as tendons, synovial structures, Jigaments, bones, etc. lead to terrible
consequences due to damage and infection.

Pathogenesis

When a foreign object pierces the sole of the foot, infection may develop due to entry of
microorganisms. Infection may progress io the coronary band, and abscesses may form, Afterward.
the pastern and fetlock areas accumulate fluid and swell.

Signs

o Lameness is usually severe following a puncture wound, particularly when the foot bears

weight.

o The horse may stand and point the affecied foot.

« The foot will show increased pain and may be warm to the touck.

« The hoof has increased pulsation of the digital arteries and might develop fever as well.

s Pressure applied with hoof testers usually elicits pain.

Diagnosis necessitates confirming the site of pain by pulling the shoe, applying hoof testers.
and paring down the suspect area 10 locate the foreign object or its paih of entry.

Treatment

« The hoof should be cleaned and thoroughly examined, a hoof knife may be required to
remove horm and look for the site of penetration.

o The nail or foreign body should be removed but the site. depth and direction of the tract
should be recorded and the point of entry marked on the sole.

e The site should be cleaned very well and the hoof should then be kept in a rubber or
plastic boot for 3 to 5 days with a cotton pad soaked in saturated magnesium sulfate
solution or other suitable poultice.

e If the pain is severe. regional analgesia provides temporary relief.

o Deep punctures of the foot that involve the deep digital flexor tendon. navicular bursa.
navicular bone. or third phalanx require emergency surgery.

« Broad spectrum antibiotics and tetanus protection should be tnstituted.

SR T

CANKER
Canker is defmed by chrogic hypertrophy of the horn producing tissues of the foot.

Incidence :
Heavy draft horse. are commonly affected. Mosi often. the hind feet is affected.

Etiology
« Unhygienic condition in stable, long standing in mud, or bedding soaked with urine and
faeces and poor attention of the hooves.
+ Specific cause is thovght 1o be an infectious process of unknown agent.

Symptoms

e Foetid order and ragged appearance of the frog.

« Hora tissue of the frog toosens easily.

« Swollen corium covered with caseous white exudates, the corium shows chronic vegetative

growth.

« Lesions may exiend to the sole or even 1o the wall of the foot.

s The tissue bleeds easily and has litle tendency 1o heal.

o Lameness usually not present in early stages of the disease.

Diagnosis is based on history and clinical signs. [t should be differentiated from ordinary
thrush. .

Treatment
« Remove all loose horn and affected tissue.
s Apply antiseptic and astringent medicaments.
* A 5% picric acid solution under bandaging is effective.
o Caustic agents like mixture of copper suiphate and zinc sulphate crystals may be used.
« Antibiotic therapy with penicillin has bezn found effective.
s Protect the affected portion of the sole by a metal, or leather sole.
« Keep the animal in clean, dry and preferably in rocky pasture.

Prognosis: Guarded 10 unfavourable.
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THRUSH

Thrush is a degenerating condition of the frog involving the central and lateral sulci and
is characterized by the presence of a black necrotic material in the affected region. The infection
may penetrate the homy tissue and extend to the sensitive structures.

Incidence

Heavy draft horses are commenly affected. Most often the hind feet is affected.
Etiology

» Unhygienic stable and filthy surroundings.

¢ Dirty and unclean feet.

* Lack of frog pressure resulting from poor shoeing er poor foot trimming.

+ Bacterial involvement especially of Spherophorus necrophorus.

Symptoms

* Presence of increased amount of moisture and a black discharge of offensive odour in

the sulct of the frog. Flies may surround the affected foot.

+ Swelling of the limbs (stocking-up).

» Lamencss is not present.

Diagnosis is based on history and clinical signs. It should be differentiated with canker.
There is no vegetative growth or hypertrophy as in canker.

Treatment

* Clean the frog and apply antiseptic fool dressing. Tincture of iodine, 10% formalin or

packing the sulci with cotton soaked in 10-15% sodium sulfapyridine solution may be
used.

* Local application of ‘thrush powder’ {ferrous sulphate. copper sulphate and magnesium
sulphate].

¢ Put the animat in a clean and dry stable.
Prognosis - Easily responds to treatment.

CORN

Corn is a“traumatic involvement of the sensitive and insensitive tissues of the sole at the
angte formed by the wall and the bar (seat of corn). Contusions on the sole and frog are iermed
as bruised sole and bruised frog respectively.

Incidence

Corns occur most frequently on the inner angle of the forelimb. Corns are more common
in horses with thin sole and those previously suffered with laminitis. It is rare among horses that
are used barefooted but sole bruising occurs as a result of trauma to the sole from rocks and other
objects.

Etiology

1. Predisposing cause : Faulty conformation of foot (flat foot, upright walls, tum-in-toes,
frog atrophy etc} that is unable to provide anti-concussiont mechanism.

2. Exciting causes : Improper shoeing is the predominant cause of com,

Canker, Thrush and Com a1

¢ When shoes are left on the wall and cause pressure on the sole at the angle of the wall
and the bar.

o In order to prevent pulling or stepping off the shoe, the inside branch of the shoe is bent
toward the frog that puts direct pressure to the sole at the angle and not to the wall and
repeated concussion leads to bruising, ‘

» Application of a shoe that is one half to one full size 100 small for the foot will increase
the pressure on the sole area at the angles. Heel cracks further aggravate the effect.

» Improper trimming of the feet, making the heels too low, increases pressure at the angle
of the wall and bar causing corn.

¢ Vhen a horse is shod too closely at the quarter.
s Lack of frog pressure.

Classification
s Dry corn : Haemorrhage within the inner surface of the horn resulting from bruising of
sensitive tissue usually causes red stains,

« Moist corn : Severe injury causing accumulation of serum beneath the injured horn.

« Suppurating corn : Coms get infected resulting in necrosis of the sensitive Jamina, of
the palmar on planter aponeurosis, or of the digital cushion.

Symptoms

o Lameness of varying degrees depending upon the severity of the disease.

e Affected horse will tend to favour the heel, especially on the affected side. If the comn
is present at the inside heel, the horse will tend to place more weight on the outside of
the foot, :

+ Somelimes, the horse will tend to bear more weight on the toe and will rest the foot with
the knee forward to decrease heel pressure.

Diagnosis
« History and clinical signs.
s Careful examination of the hoof after cleaning may reveal the tesions of corn.
« Hoof tester exam will be positive for pain.

Treatment _
+ Remove the offending shoe when shoeing is the cause.
+ Removal of some of the tissue over the corn helps relieve pressure, but sensitive tissue
should not be exposed.
+ In suppurating corn, the sole over the region should be removed until drainage of the
sensitive lissues is established.

+ Footbath and antiseptic dressing.
¢ Provide rest
Prognosis : Guarded.

'y




MONDAY MORNING DISEASE (Paralytic myoglobinuria, exertional rhabdomyolysis,
myositis, tying-up and azoturia)

Exercise related or exertional myopathies affect the fit working and performance horses and
represent varying degrees of the same condition, azoturia being the most severe form while tying-
up denotes the miidest form. The term Monday moming disease is coined as it is seen when the
horse is rested over the weekend, maintained on full raion. and resumed work on monday.

Incidence
Commonly seen in nervous or excitable and heavtly muscled borses.

Etiology
o Exercise after a period of inactivity in which the horse has been on a full ration (high
carbohydrate).
e Carbohydrate loading 10 achicve an over saturation of muscle glycogen stores during
endurance competition.
» Too litle oxygen getting to the muscles and vitamin Efselenium deficiencies.

e Fillies are more predisposed than stalions or seldings which are thought o be due to
changes in electrolyle excretion in the urine. related to hormonal changes.

Pathogenesis
» Exact mechanism is not known.

¢ When the horse is exercised and subjects certain muscle groups to anaerobic metabelism,
excessive lactic acid are produced which results in swelling of the affected muscle
fibers.

Symptoms
Vary according to the severity of the disease.

Monday Morning Diseases, Cording up, Myosms o Fetan
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Mitd form (Tying-up)
o Local or diffuse swealing, anxjety, stiffness, myalgia and muscle tremors.

o The horse is retuctant to move and has a short, stilted gait.
+ Myoglobinuria may or may not present.
Severe form (Azoturia)

o Muscle stiffness and muscle spasms of the loin and hind limbs. profuse sweating,
tachycardia, hyperventilation, slight pyrexia and an anxious facial expression.

o The horse is reluctant to move and may become recumbent.

« Urine cofour changes to red brown to black due to myoglobinuria.
Diagnosis

s History and clinical signs.

o Elevation of muscle enzymes (creatine phosphokinase and ASAT).

Treatment

 Minimize movement of the animal.

+ Tranquilizers (acepromazine 20-40 mg}) are useful to relieve anxiety.

« Intravenous fluid therapy is indicated to combat dehydration and minimize myoglobia
precipitation in the renal tubules. Sodium bicarbonate @ 0.5-1 mg/kg body weight along
with fluid therapy may help increase the solubility of myoglobin in the urine.

+ Analgesic and anti-inflammatory drugs such as phenylbutazone ¢2-3 gm daily).

s Massage of the affected muscle with hot towels may be helpful.

MYOSITIS OF PSOAS MUSCLE

The psoas muscles are very important in the driving action of the hind limbs and are subject
1o injury when the horse is improperly trainec.

Etiology

o Trauma from muscular strain such as racing,

s Myositis may be one of the after effects of azotuna or tying-up syndrome.
Symptoms

* Stiffness of the back.

s Abnormal propulsion of the hind limbs and gait appears to be stiftened.

* Pain on préssure over the loin exhibited by groaning and dropping the back under hand

pressure.

» Hand pressure on the psoas group of muscles per rectal elicits pain.

« Rigidity of abdominal muscles.
Diagnosis

* History and clinical signs.

s Clinical examination to detect pain perceptions.

* Clinical pathology: Elevated serum muscle enzymes, aminoaspartate and creatinine in
the active stage.

W
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Treatment
» Adequate rest (at least 30 days) and proper training procedures.

» Injections of vitamin E and selenium @ 1ml /100 Ib at weekly intervals for 3-4 occasions
are effective.

¢ Sodium bicarbonate in the grain (2-4 oz) daily may be helpful.
¢ Non-steroidal anti-inflammatory drugs are also useful.

Prognosis: Guarded. However, most horses retumn 1o full use.

ILIAC THROMEBOSIS

Thrombus is formed in the caudal aorta, iliac arteries or femoral artery due to the damage
causes by Strongylus vulgaris. Such thrombi cause lameness of the hind limb as a result of
circulatory interference. Thrombus formation may also occur in the brachial anery of the forelimb,
causing lameness of that limb. '

Eticlogy

Larval forms of Strongylus vulgaris cause damage to the intima of the anteries leading to
thrombi formation.

Symptoms
+ Characteristic intermittent lameness that appears with exercise and disappears with rest.

¢ When lameness appears, profuse sweating, pain and anxiety occur if the hors= to continue
the exercise.

+ Affected lmb appears cooler and pulsation of the femoral artery appears less than the
Opposite one.

» Veins on the affected limb appear more or less collapsed while the veins on the normal
limb stand out.

o In unilateral invalvement, the affected limb does nok sweat, while the opposite one does.
* In bilateral thrombosis in the aorta. the horse may have difficulty in supporting hindquarters.
Diagnosis
+ History and clinical signs.
* Rectal examination of the aona and iliac arteries reveals decrease of pulsation in the
iliacs of the affected side or fremitus in these arteries or palpation of the thrombosis.

» Comparison of the femoral artery pulsation on the inside of the thigh in both limbs may
be diagnostic.

s Affected limb(s) appears cool while in azoturia, the quadriceps muscle becomes hard and

urine is coffee-coloured.
Treatment

* Sodium gluconate @ 500-600 mg/kg body weight by stow IV is reported to be effective.

» Besides, thiabendazole @4 gm/100 Ib body weight once weekly for 3 weeks causes
destruction of the migrating Strongylus larvae.

e Ivermectin may also be tried.

Prognosis: Guarded.

L

CRURAL PARALYSIS (Femoral nerve paralysis)

The condition develops due to paralysis of femoral nerve affecting the quadriceps femoris
group of muscles.

Etiology
¢ Trauma to the nerve.

¢ Oversiretching of the limb during exertion. kicking, slipping or while the animal is tied
In a recumbent position.

*» Afier-effect of azomria.
Symptoms
* Inability te bear weight on the affected limb,
* All the joints of the affected limb remain flexed while the animal in standing position,
* Abnormal gait.
* Atrophy of the quadriceps muscles in long standing cases.
Diagnosis
* History and clinical signs.
* Elecuromyography of the quadriceps femoris muscles 5 days after the first signs of crural
paralysis provides a definite diagnosis.
Differential diagnosis
* Lateral luxation of patellz can be diagnosed by palpation of the displaced patella: rupture
of the quadriceps femoris muscle can also be palpated.

* A radiographic examination can detect avulsion of the tibial crest where the patellar
ligaments insert.

[
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Treatment
+ No treatment is available.
+ Conservative treatment includes rest.
» Massaging the muscles may be tried.
¢ When some improvement is noticed, exercise is initiated to minimize muscular atrophy.

« When azoturia is the cause, treatment inciudes exercise, injection of selerium/vitamin E
combination and thiamine.

Prognosis: Guarded to unfavourable.

SUB-LUXATION OF SACROILIAC LIGAMENT
Stress or injury to the sacroiliac ligament disturbs the continuity of the sacroiliac joint
characterised by chronic pain resulting from partial displacement and instability.
Eticlogy
Predisposing causes :
* Horses that work primarily at gait other than a eallop (draft, carriage and endurance horses).

* In cattle, the hormone relaxin, produced by corpus leutium, aad/or esirogens predisposes
the condition. Similar condition producing relaxation of the supporting ligaments of the
sacroiliac joint might occur in older horses.

Exciting causes : Trauma, falls, slipping or high stress to the sacroiliac joint.
Symptoms

* Pain on pressure over the sacroiliac area.

¢ Lameness and muscular spasm.

‘ o Dissimilarity or protrusicn of the tuber sacral (hunter's bumps). either unilateraily or
bilateratly.

¢ Hiking or jerking motion of the hip when the horse is exercised in circle.
Diagnosis
» History and clinical signs.
¢ Rectal examination while the horse is walking siowly, and while pressure is put on the
tuber coxae in an attempt to produce rotation of the pelvis and crepitation. Rocking of

the horse back and forth, causing the horse to shift its weight from one hind limb to the
other often produces diagnostic crepitation.

* Radiographic examination can be informative.
Ditferential diagnosis -
[t should be differentiated from iliac thrombosis, azotuna, fracture of ilium, trochanteric
bursitis and myositis of lumbar muscles.
Treatment

» Complete rest, preferably in a box stall for at least 30-45 days.

+ Injection of irritant locally into the region of the ventral sacrosciatic ligament. Injection
of some of the irritant into the sacrosciatic joint in the region of the joint capsule under
strict aseptic condition is also beneficial.

Prognosis ; Guarded.
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RUPTURE OF ROUND LIGAMENT B -

The condition arises when the round ligament of the coxofemoral J})]nt_that lies betwefjn gle
nead of the femur and the acetabulum. In this case, coxofemoral luxat.:on is not dev_e’lopfl:] \ au% |
ihe head of the femur has a greater range of motion than normal, causing degenerative changes |

in the joint.

Eticlogy . . .
Trauma, violent over-extension and falling on the point of the stifle.

Symptoms .
o Toe-out, stifle out and hock-in appearance of the affected timb.
o Crepitation over the joint may be present.

Diagnosis
» History and climical signs. A
¢ Comparison of the limbs will show that they are equal in length.

« Radiographic examination.

Differentiat diagnosis _ .
s Signs of round ligament rupture are very similar to those of luxation except the limbs

are uneven in length. ;

o Radiographic examination. !

Treatment
*+ No effective treatment is available.
s Stabilization of the joint with a toggle pin apparaius may be attempted. However, the
joint never returns sound to permit galloping.
¢ The technique is recommended in cattle as the animal may waik.

Prognosis : Unfavourable.

TROCHANTERIC BURSITIS (Trochanteric lameness)
1t is caused by inflammation of the bursa beneath the tendon of the middle glutens muscle
as it passes over the greater trochanter of the femur.

Incidence
Common in standard breeds.

Eticlogy

Predisposing causes

o Short heels, long toes in the hind feet.

o Racing on small tracts, where the turns are close together.

. Horsc; working on their hind limbs that are frequently exercised in soft, deep arenas.

Exciting causes - . .

+ Bruising because of falling on the a{fccteq side, by straining the tendon duning rcing
or training, by a direct kick on the trochanter.

s As a sequel to distemper, bone spavin and hock lameness.
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Symptoms

* Pain on pressure over the greater trochanter.
* The affected limb remains flexed at rest,

* While walking, the horse puts weight on the inside of the foot so that the inside wal] of
the foot wears more than the outside wall, This becomes more a
is observed from behind, the foot is carried inward and the a
on a line berween the forelimbs. The horse lends to trave] ©
quarters move toward the sound side because the stride of
than that of the sound side.

nimal sets the foot down
dog fashion” since the hind
the affected limb js shorter

¢ Alrophy of the giuteal muscle in long standing cases.
* Persistent lameness when cartilage or bone of the trochanter may also be fractured dye
to trauma.
Diagnosis

History and clinical signs.
Differential diagnosis

Difficult 10 differentiate from inflammation of
acetabulum (when no crepitation is present) or spavin
into the bursa may help differcntiation, '

the coxofemorai Joint or fracture through
lameness. Injection of a local anaesthetic

Treatment
* Application of hot packs in acute stages.
* Analgesic {Phenylbutazone) may be given to relieve pain.
* Corticoids injection into the bursa provides good result.
* Lugol's iodine injection in and around the bursa as a counter tiritant,
Prognosis - Guarded 10 unfavourable.

UPWARD FIXATION OF PATELLA

The condition accurs on the medial trochlea of
tie femur between the middle and medial patellar
ligaments. The fixation of the patella on the medial
tr:)chlea of the femur prevents flexion of the affected
hind limb, The condition is commonly bilateral,
although it may be worse in one limb.

Etiology
Predisposing causes
* Hereditary : “Straight hind limb" (steep »
angle betweer - femur and tibia)
conformation,

* Debility and poor condition.

Exciting causes

* Trauma from over extension of the limb.

* Abrupt fraining and confinement to a stall.
Symptoms

* i acute cases, hind limb is locked in extensicn. The stifte and hock cannot es, buat 4,
fetdock can.

* In some cases, the locking may be refieved and recur in next few steps or wtmas remain
focked for hours or days. - -
* Insome cases, “catching” of the patella occurs when the animal wulhs und the limb ne
truly locks in extension.
Diagnosis
* When the limb is locked, diagnosis is simple.
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* On palpation, when the limb is locked in extension, patellar ligaments are tensed and the
patella is locked above the medial portion of the femoral trochlea,

* Make the animal walk up and down a slope. Since animals with intermittent upward
fixation of patella are reluctant to fully extend the stiffe when they walk uphill, they
assume a slightly crouched position and are reluctant to allow the stifle 10 be thrust

caudad. As they descend the slope, a jerky gait may be noted as the result of incomplete
extension of the stifle.

Differential diagnosis

* Intermittent upward fixation of patella may be confused with stringhalt. The patella
should be forced upward and outward over the femoral trochlea to observe if it can be
temporarily locked that would help to rule out stringhalt.

* Radiograph of the stifle should be made on animal less than 3 years of age 1o eliminate
the possibility of concurrent osteochondritis dissecans of the trochlea and subchondral
bone cysts of the medial condyl.

Treatment
Conservative approach
* In acute upward fixation of the patella, a sideline may be applied 10 the affected limb

50 that as the limb is drawn forward, the patella is pushed medially and downward, which
often disengages the fixed patella,

* Stantling the animal with a whip so that the sudden jump may release the patelia.

* Backing the animal while at the same time pushing inward and downward on the patelia
may release it.

Surgical approach : Medial patellar desmotomy

* A% to Y2 inch incision is made over the middle patellar higament near the tibial attachment
of the ligament under local analgesia.

* A blunt bisioury is inserted underneath the medial pateltar ligament close to its tibial
attachment. (Alternately a curved mosquito forceps are forced through the heavy fascia
benearh the medal pateltar ligament. This tears the fascia so that a large bistoury can be
inserted beneath the ligament.)

~ » The blade is wrned ourward and the medial patellar ligament is severed.
* Skin wound is closed in a standard manner.
Prognosis : Favourable.

STRINGHALT

It is an involuntary flexion of the hock during progression and may affect one or both hind
limbs.

Etiology
* Exact etiology is not known.

* Nervous diseases, degeneration of the sciatic and/or peroneal nerves, affection of the
spinal cord, toxic factors and articular lesions within the hock and stifle are thought to
be responsible for the condition, : ‘

<= Involvement of lateral digital extensor.

N
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Symptoms
* Some horses show mild flexion of the hock during walking, while others show a marked
Jerking of the foot towards the abdomen.
¢ Some horses show these signs at each step, while in others it is spasmodic.

e The signs become more apparent when the horse walks after rest and the signs may
diminish later on.

® Clinical signs increase in cold weather whereas decrease in warm weather,
Diagnosis
History and clinical signs.

Ditferential Diagnosis

* It must be differentiated from fibrotic myopathy, in which the foot is jerked sudden]y
downward and backward before being put 1o the ground.

* It must also be differentiated from intermittent upward fixation of the patella. In stringhalt,
there is no locking and releasing of the patella and the patella carnot be locked when
forced upward and outward on the trochiea of the femur,

Treatment.

Lateral digital extensor tenotomy

+ Operated in standing or in lateral recumbency with affected limb npper most under local
analgesia.

* A d-inch inciston is made over the muscle of the lateral digital extensor just above the
level of the point of the hock.

¢ Incise through the fascia and the muscle befly is exposed. Pull the muscrlar penticn to
reveal movement in the distal portion just before it atiaches 1o the long extensor.

* A Y2 inch incision is then made over this distal portion before it joins the long extensor.

* Skin and subcutancous tissues are cut with a scalpel and then 2 blunt pointed bistoury
is slipped under the tendon and severed.

¢ Exert tension on the proximal portion to pull out the tendon.

* When the whole tendon is exposed (abovt 7 inches) through the upper incision, the
tendon sheuld be cut off, removing a 3-4 inch portion of the muscle belly with it.

» After removal of the tendon, subcutaneous fascia is sutured.

+ Skin woond is sutured in a standard manner.

Prognosis: Favourable 1o guarded.
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acture of Fibula, Rupture of
Tendo-achilles, Rupture of
Peroneus Tertius, Fibrotic
opathy and Ossifying Myopathy

itis, Chondromalacia of Patella,

GONITIS

It is the inflammiation of the slife jotnt and clinically characierized by eeneralizod ~aelling
of the stifle region and hind limb Jamenca,

Surgical anatomy

Siifle joint is the fareest and o comples joint in the horse, The QAL consiss of twe
separate articukuions (femoropatellar and femoratibialy and three ssoovaal compannens
(femoropatellar. lateral femoroibi.] and medial Temorotibialy The mediud femoratibial and
femoropatellar joim spaces frequently communicate am accasionalis the Juteral femoratibial and
femoropatellar joint pouches do as well, Fibrocartlagumous menisei are interposed herw een the
articulations of the Literal and meiial femoral condvies and the Prosimal ibia. Crutiae Hoaments
positioned crama? and caudsl within his joint stabilize it in o cranial gid catidal drection,
whereas lateral and media] femaratibia] votliteral ligmments provide U Rty and medialiy,

i

Etiology

* Trauma. infectjon. congemita) maltormation, developmental detect vascular disturbances
and degenerative process.

* Ceniain conditions of the tiile Joint (upward fixation of the patella. chondromalacia of
the patela. osteochondritis Dissecans and subchondrat hone Uh AN

Symptoms
* Distention of the sifle join,

* Varied degree of lameness accerding to the severity of the lesion,

Gonitis, Chondromalacia of Patella, Fracture of Fibula, Rupture of Tendo-achitles....
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* The cranial phase of the stride is shortened and the foot is carried closer to the ground.

* A toe drag is frequently heard when the horse advances the limb at 4 trot and a toe wear
i apparent in chronjc cases,

* Asymmetry in the gluteal rise while trotting, when viewed from back of the horse,

* Although the hip of the affected side generally elevates more that the opposite side, the
duration of gluteal rise s shorter, which is referred to ag “hip hike”.

* Gluteal muscle atrophy in long standing cases.

Diagnosis

» History and clinica] signs.

* Careful observation of the gait.

* Palpation of the joint. Pain associated with palpation of the trochlear ridges and pain and
crepitation associated with manipulation of the patella are indicative of synovitis and
capsulitis. Pain of palpation may provoke the horse to kick,

* Flexion test of the hind limb (flexing the hock and stifle. and 1o some extent the hip)
often aggravates signs of lameness,

* Crutiate ligament test 1o identify sprain, trauma or crutiate rupture.

* Radiography (plain and contrast) is helpful to evaluate stifle joint.

® nirasymovial anaesthesia of the stifie joint may be helpful because of the different
compartments of the joint capsule.

* Arthroscopy can be used for the direct visualization of the imtra-articular suuctures of the
stifle joint.

Treatment
Specific treatment depends on the etiology of gonitis. Palliative treatment includes:

* Absolute res: for long period {at least 45 days) ts advised when sprains and injury to the

Joint capsule or ligamentous attachments occurs without rupture,

* Firing. blistering and intraligamentous injection of irritants have been emploved with

inconsistent resulis.
* Corticoid therapy should not be combined with a treatment thag produces inflammation.
* Intra-anicutar lavage with antibiotic as well as parenteral antibiotics based on sensitivity
test is recommended in septic arthritis of the joint.
Prognosis

* Favourable when mjld Spratn trauma 1o the ligaments or upward fixation of parellz is the
cause. ’

* Guarded to wnfavourable when cartilaginous or bony changes are extensive,
CHONDROMALACIA OF PATELLA

. ltisthe degeneration of the articular cartilage of the patella due to inflammation of the stifle
JOImt or from 3 combination of inflammation and pressure exerted vpon it from a partial or
€omplete upward fixation of the patella. Repeated trauma. from a mal-aligned patella is the

Ctiology of the condition. There is Jittle clinical evidence to support the diagnosis as a singular
€ty at this tine,
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FRACTURE OF FIBULA

Fracture of the fibula can oceur as a result of a direct trauma, it probabty does not cause
lameness, and in most cases carefu) examination is needed to diagnose the fracture. A defect in
the union of the proximal and distal segments of fibula mimics a fracture on radiography. This
defect in union of the bone can be demonstrated in a high percentage of horses. When a radiograph
of the opposite fibula is taken, it is usually found that the defect is also present there.

RUPTURE OF ACHILLES TENDON

Rupture of Achilles tendon includes the tendons of the asirocnemius muscle and the |
superficial flexor of the hind limb. Though the occurence of the condition is rare, but when
occurs, has a serious consequences.

Etiology :
» Trauma. l
» Lacerated wounds. :
Symptoms
« Inability to support weight on the affected limb.
+ Dropping of hock o the ground or close to it.
» The horse has great difficulty in advancing the limb at ail, especially when both Achilles
tendons are ruptured.

e The angle of hock deflection is greater than that in ruplure of gastrocnemius tendon
alone.

Treatment
» Placing the horse in a full fimb cast and slinging for 6-10 weeks may be atempred.

+ A modified Thomas splint made from a % inch electrical conduit or a cast materal may
be helpful.
« Use of flexible carbon fibre for the repair of severed tendos has been attempted.

Prognosis : Unfavourable

RUPTURE OF THE PERONEUS TERTIUS

Rupture of the peroneus tertius muscle flexes the stifle, but not the hock.

Anatomy

The peroneus tertius is a strong fendon that lies between- the long digital extensor and the
tibialis cranialis muscle of the hind limb. It is an tmportant part of the reciprocal apparatus, '
mechanically flexing the hock when the stifle joint is flexed.

Etiology
» Over extension of the hock joint: When the Jimb is entrapped and the horse struggles
violently to free its imb or during a fast start, when tremendous power is transferred 1© :

the limb. f

* Asa complication of a full limb cast of the hind limb.
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Symptoms
o Affected stifle joint flexes as the limb advances and the hock joint is carried forward with
very little flexion. That portion of the limb below the hock tends to hang himp as if it
is fractured.
o When the foot is put down the horse faces no trouble in weight bearing and shows little
pain.
« As the horse walks, however, there is dimpling in the Achilles tendon.
Diagnosis
« History and clinical signs.
o Clinicel examination : If the limb is Yified from the ground, one can easily produce a

dimpling in tie tendon of Achilles by extending the hock. 1t can be noted that the hock
can be extended without extending the stifle; this cannot be done in normal limb.

Treatment
o Complete rest is essential. The horse is placed in a box stall and kept quiet for at least
4-6 weeks.
e Then limited exercise is recommended for the next 2 months. Most cases heal and gain
normal limb function.

Prognosis : Favourable to guarded.

FIBROTIC MYOPATHY AND OSSIFYING MYOPATHY

The conditions mest commonly affect the hind imb and develop as a result of old injuries
1o the semitendinosus, semimembranosus and biceps femoris muscles. The lesions are generally
unilateral. The fibrotic lesion in the semitendinosus muscle has clinical importance as this muscle
adhere with the others and thus fimits the action of the semilendinosus muscle, causing an
abnormal gait. The lameness mostly is seen in Quarter horses because of the nature of the work.
Fibrotic myopathy lesions may turn into ossifying myopathy due to ossification of the lesions.
Ossifving myopathy has also been reported in the forelimb. A congenital form of fibrotic myopathy-
type syndrome has been identified.

Etislogy
o Trauma : Involved muscles may be injured during sliding stops in rodeo work or resisting
a sideline or catching a foot in a halter of from intramuscular injection.
» Eticlogy of congenital form is not known.
Symptoms
« Lameness, more pronounced durng walking.

o Abnormal gait: Cranial phase of the stride is shortened, so consequently the caudal
phase is lengthened. In the cranial phase of the stride, the foot of the affected hind limb
is suddenly pulled caudally 3-5 inches just before contacting the ground.

Diagnosis
s History and clinical signs.
s Palpation : A hardened area can be palpated over the affected muscles on the caudal
surface of the affected limb at the Jevel of the stifle joint and immediately above it.
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Histopathology : Shows hyalinization of the muscle cell cytoplasm with loss of striations
and moderately pycnotic nuclei.

Differential diagnosis
It should be differentiated with stringhalt. In stringhalt, the limb is pulled toward the

abdomen, while in fibrotic myopathy the foot is pulled towards the ground in a caudal direction
just before the foot contacts the ground. i

Treatment

* Myectomy technigue : Surgical removal of a 4-inch portion of the semitendinosus tendon
at the level of the stifle joint has been used under general anaesthesia to treat traumatically
induced fibrotic myopathy. The involved piece of tendon is removed at its junction with
the muscle belly before the tendon divides, The surgical treatment also includes separation
of the adhesions between the semitendinosus muscle and the semimembranosus and
biceps femoris muscles.

* Partial myectomy fechnique : The insertion of the semitendinosus téndon at the
caudomedial region of the proximal end of the tibiz is transacted. The technique appears
1o be equally effective as the previous one, yet it is Jess difficult to perform and fewer
complications have been noted.

Prognosis : Favourable,

THORQUGHPIN

Tenogynovitis of the tarsal sheath is called Thoroughpin. The tarsal sheath encloses the
deep digital flexor tendon of the hind limb, Thoroughpin is a morphologic description of the
swelling at the hollow of the hock on either side of tendoachillis and while most cases would be
an idiopathic synovitis. In this condition, synovial effusion develops but without inflammation.

Etiology ]
-+ Unknown.
s Conformation,
_* Chronic fow-grade trauma,
Symptoms
* Distensicen of the tendon sheath due 1o effusjon is the typical sign.
-# No signs of inflammation, pain or lameness.
Diagnosis
* Clinical signs.
.+ Synovial fluid examination,
Differential diagnosis
Distension of the tarsal sheath may be confused with bog spavin or intertendinous calcaneal
bursitis,
Treatment
* Aspiration of synovial fluid and injection of a corticosteraid has been effective.
* Use of bandaging following injection may improve the success rate,
Prognosis : Favourable.

BOG SPAVIN

Itisa  chronic distension of the tarsocrural (tibiotarsal) joint capsle of the hock, causing
2 swelling of the dorsomedial aspect of the hock joint. -

2
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Etiology
-Predisposing cause-Faulty conformation. A horse that
13 100 straight in the hock joint is predisposed to bog spavin.
. Exciting causes
“» Injury to hock joint.
+ QOsteochondrosis.
» Deficiencies of calcium, phosphorous, vitamin A or
D, alone or in any combination.
Symptoms
~ Lameness may be present in bog spavin with
trautnatic ongin.

e Appearance of three characteristic fluctuating
swellings, the largest of which is located at the
dorsomedial aspect of the hock joint. Two smaller
swellings may arise on either side of the surface of
the hock joint at the junction of the tibial tarsal and fibular tarsal bones. These swellings
are lower than the swellings of through pin. Pressing of one swelling will increase
tension on others.

Bog Spavin in horse

Diagnosis
+ History and clinical signs.
« Most important factor in diagnosis is 10 determine the etiology. whether the condition is
due 1o conformation. trauma, osteochondrosis or nutritional deficiency.

¢ When lameness is present. chip fractures in the tarsus should be ruled out by radiographic
examination.

Treatment
« Bog spavin, of traumatic origin. can be treated by injecting corticoid into the joint
capsule at weekly intervals for 2-3 injections. Counter pressure by bandaging following
injection and rest tor 3 weeks are recommended.
+ Chronic cases of Bog spavin are treated by conventional methods of firing, blistering and’
sfe injection of irritants, but without much success.

» Treatment of Bog spavin caused by osteochondrosis consists of removal of bony fragments
and curettage of the affected cartilage. Arthroscopy has been proved as an excellent tool
for such situation.

» Treatment of Bog spavin caused by nutritional deficiencies is approached by corrective
measures in the diet.

Prognosis : Guarded to unfavourable.

SPAVIN (Bone Spavin, True Spavin, Jack Spavin, Osteoarthritis or Degenerative
Joint Disease of the distal tarsal joint)

It is an osteoarthritis and periostitis that involves the distal intertarsal, tarsometatarsal and
occasionally the proximal intertarsal joints. In most cases, exostosis arises on the postero-infero-
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internal aspect of the hock in front of the chestnut (seat of spavin). Exostoses may also be seen
at higher region (high spavin), anterior aspect of hock (anterior spavin) or of very large size (jack
spavin). Typical spavin lameness with no exostosis present outside is termed as occult spavin,

Etiology

Predisposing causes

s Hereditary.

¢ Poor conformation (Sickle hock, cow hock or narrow, thin hock.

"= Asynchronous movement of the tarsal bone, particularly in the horses that draw a load.

Exciting causes

+ Violent movement during rearing, jumping, slipping etc.

» Repeated compression and rotation of the tarsal bones and excessive tension on the
attachment of its ligaments.

+ Mineral imbalances, deficiencies, excess protein or protein deficiencies as well as endocrine
imbalances.

Symptoms

+ Presence of exostosis.

* Spavin lameness characterized by imperfect flexion of hock, dragging of the toe.
circumduction, long stepping, lowering of hip when the limb is advanced, lameness
aggravates when the horse is put to work immediately after a period of rest and diminishes
when the animal is exercised for some period, during rest the hock is kept in a state of
spasmodic flexion, in some cases and atrophy of the gluteal muscle in long standing
cases.

Diagnosis
* History and clinical signs.
* Most cases respond positively to spavin test (hock flexion). The test consists of flexing

the hock for 1-2 minutes and then putting the horse into a trot. In positive cases, the
horse takes several steps that show more lameness than before the test. ’

* Radiographic examination provides accurate diagnosis and prognosis.
Treatment

* Needle point firing and blistering may be done to induce ankylosis.

* If corrective shoeing is used, an effort should be made to force the foot of the affected
limb to break over the medial aspect of the 1oe, This can be done by using two heel calks
and two additional calks, one near the center of the outside toe. and one between the first
and second nail heles on the inside.

* Cuneal tenectomy is removal of a portion of the cunean tendon from the tibialis cranialis
muscle.

* A L5-inch long incision is made over the center of the longitdinal axis of the cunan
tendon where it crosses the medial aspect of the hock under local anaesthesia.

* Isolate the tendon and remove 1-1.5 inch section of the tendon.

* Close the skin wound in a standard manner,

* The horse should be rested for at least 2 months,




o —

bl

500 A Text Book on Veterinary Surgery and Radiology

* In persistent cases, satisfactory ankylosis is produced by surgical destruction of the joint
surfaces. :

* Anterior and posterior tibial rurectomies may be attempied as a Jast resort.
Prognosis : Always guarded.

CURB

It is an enlargement of the planter aspect of the fibular tarsal bone due to inflammation and
thickening of the planter ligament.

Etiology
Predisposing causes

_% Abnormal conformations like sickle hocks and cow hocks.
2 Exciting causes.
* Violent exertion, trauma from kicking wals or tatlgates in trailers and violent atiempts
10 extend the hock.
Symptoms
* Entargement on the planter surface of the fibular tarsal bone.

* In acute cases, lameness, sign of inflammation (heat, swelling, pain elc) are evident. If
the inflammation is septic. severe swelling and cellulites occur.

* In chronic cases, tissues surrounding the arez often become infiltrated with scar tissue
and a permanent blemish results.
Diagnosis
+ History and clinical signs.
* Radiographic examination.
Treatment
In acute cases

* Resl, application of ice packs, anii phlogistic pastes and anti- inflammatory drugs are
indicated.

¢ Corticoids 5/C into the area of the curb under strict aseptic measures is recommended
when no infection is present.

In chroni¢ cases: Firing, blisiering and application of iodine ointment are tried.
Prognosis

¢ Favourable in horses with good conformation of the joint.

» Unfavourable with poor conformation.

CAPPED HOCK

Capped hock, also known as “psendobursitis™ of the hock, is a quite common disorder
affecting all breeds of horses and sometimes in cattle. A capped hock is simiply a distention and
inflammation of the bursa that lies at the point of the hock.

It occurs as a consequence of direct trauma such as lying on poorly bedded stall floors,
kicking a stalt wall, gate, or trailer door, or self-inflicted rauma when lying down to the point
of the hock (or tuber calcaneous). Due to injury, separation of tissue planes occurs and as a result
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there is accumulation of subcutaneous fluid along
the point of the hock. In essence, a “false” bursa
{or synovial sac) is formed and with time, the
bursa develops a permanent lining that constantly -
produces synovial-like fluid.

Signs
e Lameness may or may not be present. In
most cases, a capped hock is merely a
cosmetic blemish. :
s Swelling is usually fluctuant (soft)
initially, but in due course become quite
fum.

« In many cases swelling becomes permanent unless i1 has been successfully treated during
the dcute stage.

Treatment

o Stall rest—most effective in acute cases.

= Cold-waler application (also application of ice—more effective in the acute stage.

+ Topical therapy with dexamethasone Sweat Sprav/DMSQO may be helpful in acute.
subacute and chronic cases along with a systemic inflammatory like phenylbutazone.

¢ External pressure via wrapping of the area with the elasticized support bandage 1o
raducing swelling. Bandaging of the hock area is very difficult and often results in
secondary complications to other support structures in the hock region.

¢ Drainage of bursal fluid via needle aspiration. Although this provides temporary relief.
fluid quickly re-accumulates within the bursa unless some measure(s) are taken to prevent
recuirence.

* Intrasynovial injection of corticosteroids along with antibtotics to check severe
inflameation in the bursa if any and possible infection. This technique is not fruitful in
every situation but it has proven to be an effective approach for treatment of capped
hocks with a chance of recurrence in about 40% of cases treated via this technigue.

* Surgical debridement of the bursal sac, Since most+ horses with capped hocks are not
lame, surgical treatment poses a considerable risk with regard 10 creating chronic
postoperative lameness and is therefore infrequently recommended.

* Recurrence of capped hocks or an initial case may be prevented either by keeping the
horse on pasture or provision of sufticient bedding for adequate cushioning when ihe
harse lies down and that the stall itself is large enough so that the horse is not excessively
banging himself when he lies down and rises again.
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Etiology
¢ Inherited predisposition.
» Excessive weight bearing by lateral claw
following horn overgrowth.

% s Abnormal claw.

Symptoms
! * Moderate to severe degree of lameness,
¢ Under-run heel horn exposes sensitive §
; laminae.
« Granulation tissue may protrude through
korn, -
Diagnosis is made from clinical signs.

Ulceration of sole in cattle

CONTUSIONS OF SOLE (bruised sole, aseptic traumatic pododermatitis)

The lesion is characterized by the presence of stained horn due to extravasations of the
blood affecting one or more feet. More common in cattle that are used to pull heavy load carts,
especially on metallic roads for a longer period.

Treatment
* The aim of treatment is 1o relieve pressure on the ulcer.
¢ Therapeutic trimming consist of pairing out of the affected ares around the ulcerated sole
or lesion that helps to relieve pressure and allows healing to occur,

Etiology . . . ¢ Topical application of copper sulphate and for astringents followed by bandaging is
- * Pressm.g of a blunt foreign body into the horn. necessary to control infection and prevent regrowth of the granulation tissue,
e Excessive wearing of the sole. . + Confine to box and straw bedding for 5 days.
Symptoms o Prophylaxis
i : Ei?;;?;;’;b‘]’:r:?;: degrees. ! ¢ Avoid overgrown claws and factors predisposes to laminitis and interdigital dermatitis.
e + Do not breed from affected voung cows.
*» Affected area turns pink, yellow or bluish initially and finally blackish. :
* Adducted or abducied position to avoid weight bearing on the medial or lateral digit , LAMINITIS (Pododermatitis aseptica diffusa or diffuse aseptic coriitis)
’ Laminitis is the inilammation of laminae and papillac inside \he hoof. It can be broadly

respectively. -

* The animal is reluctant to walk on hard surface and peefer soft grounds. classified into three categories depending upon the severity and duration of the illness i.e. acute/

Diagnosis sub acute, chronie and sub clinical laminits. Laminits is one of the leading causes of lameness
Hist d clinical si in cattle. In addition to the economic importance, lamiritis is also considered as a welfare issue
+ History an g - . .
y chmeal s1gns. in animals due 1o severe pain and stress felt by the affected animals.

¢ Clinical examination of the hoof.
Symptoms

¢ Hoof tester.
Acutefsub acute laminitis

Treaiment
+ Avoid the animal to walk on hard surface, provide rest and keep the animal on soft ! * Lameness accompanied by systemic illness.
bedding. E » All feet may be affected.

s Animals are often seen standing with ail feet tucked up underneath the body or with their
front feet close 1ogether or crossed.
+ Animals refuse to move, particularly on the hard ground.

 Cleaning and freshening of the wound. Use antiseptic dressing and bandaging.
¢ Antibiotics may be used when infection is suspected.

ULCERATION OF SOLE (Pododermatitis circumscripta)

It occurs at sole-heal junction. Sole ulcer generally occurs on the lateral claw of the hind
foot and medial claw of the front foot. It however, more commonly oceurs in the hind foot and
one or both foot may be affected. Sole ulcer is among the most common causes of lameness in
dairy cattle.

¢ [n severe cases. animal may not be able to nse.

e Muscular tremors and excessive sweating are also common.

+ The pulse and respiratory rates are often increased.

» Mucous membranes are hyperaemic but rectal temperature is usually rormal. )

2
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Bovine Lameness .

s,

* The hooves are tender and warm above the coronary band.
* A prominent distension of the veins is common in hind legs.

* Pulsation can be felt on the volar common digital artery
metacarpys.

o e
-

&
at the distal quarter of , . .

* Swelling, redness ang tenderness of the band may &lso be present.

Sub clinical laminitis )

* Hooves show irregular and marked horizontal ridges and concavit
Flattening, broadening and overgrowth of the hooves.

¢ Hormn becomes Physically softer and the

* Haemorrhagic stains are manifested in th
dL2x of the sole and sple-heaj junctio
evident on irimming the sole.,

* White line separations, frequent dorsal wall ridges and rotations of the pedal bone are
characteristic interal manifestations of subelinical laminitis.

¥ at the dorsal wy)

Te may be yehlowish discolouration of the soie,

e solar area particularly in the area of white line,
ns. These haemorrhagic lesiong become mor

-

Chronic laminitjs

laminitis are more severe and advanced than the subciinical

Admimistration of peristaltic stimulants may be beneficial in accelerating the action of
mineral oil, , . _ . _
Transfer of rumen contents from healthy animals to diseased animals in casfes o(t1
acetonaemia may aiso be useful. About 5 litres of ruminal contents can be transferre
after removing the abnormal contents as much as possible, |
.. . N el as
Administration of electrolytes containing sodium carborate intravenously as we
arally may be uvseful is correcting the acidosis. . |
In the early course of the disease, if there is no perceptible heal in ‘lhe hoox‘esc.l .mf w
therapy may be helpful to eliminate the toxic elements throwgh vasodilatation and incr.
circulation.” | -
In ater stages, however, standing the cattle in cold running water could be.useful.
Claw trimming may also be useful to dig out hoof fesions. provide dramage, and to fowe
the lesicn area to have proper healing, ‘ .
In severe cases, application of foot block (nailed/adhesive) 10 normal claw is done.
lit more severe case. digit amputation is carried out.

Prevention and control

s . . N
Laminutis related lesions have a high heritability. Diet and feeding amangements sz ll('}np(:‘l‘:
! 1 1 o I1n: It N 1
e 1o prevent and control laminitis. Al measures to increase the optimal rum‘manclm and ;e :; i
o s di igit i 1 i i ac s, minerals and bio i
" e e of h feratnised hom is disrupted and the shape of the digit i risk for acidosis should be applied. Supplementation of trace element

aftered to become more efongated, flartened angd broadened.
* The groves and ridges on the d

orsal wall become more prominent giving the hoof 2
rippled appearance.

change

have beneficial effect on hoof health in intensively managed primiparous dairv calves. A sudde

in the diet shou!d be avoided when the animals are first itrocduced to concentrate feeds,

The animals should be raised in a comfostable cavironment. Sudden transter of the animals &

i ce avoi Free stalls with enough lunge space and
* Internaily, the pedal boze could be separated from the dorsql wali. hard surface a1 lhe time of]pariurlm;g:h\ci}:ll:j i‘;ﬁig'?Ef{-};ﬁi:\‘{“gwndmg and exposure o hard
i i : soft bedding to improve line com : Yo e ; S
* Ulceration can be demonstrared at the solar regions of the foor, :;rm: Clawe lrimn]:in" has been found to reduce the lamencss associated with laminitis h":;
. . . . ! : & . ot lesions at an carly staee an
* Double sole with vellowish discolouration. correctly performed. Regular claw trimming can also help to detect lesions at an early st ge
* The white fine may be loosened and penetration of the white Jine with dint and infection elso p{(;\'enl fesions by correcting the loading.
may resuit in white line disease.
y S . : DECLAWING/AMPUTATION OF THE ACCESSORY DIGIT (Dewclaw)
* Insevere situations. the distal aspeet of the pedal bore can protrude through the corium

and hard hored tissue of the sole. :
- lacerati
Treatmént

Amputation of the accessory digit of the hind limb is deseribed to prevent seif-inflicted 1ez

on.

. L . o . Surgical technique
‘The multifactorial etiology and obscuge pathogenesis of laminitis make the treatment difficult g q

Therefore, the symplomatic treatment has been the TSt popular treatment of Jaminjiis. '

* Acute inflammation and pain can bhe

- . »
controlled by administration of NSAIDs. the
antihistaminic or corticosteroids.

L]

¢ Jugufar phlebotomy has also been recommended by various workers,
3 hitres of blood by jugular phlebotomy was found quite effective. How
whereby this technique works is not clear.

Removing of 310 *
ever, the mechanism ; .
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* The administration of mineral oi
-substances from the gut.

Simple and easv 1o perfon‘n_ on cabves of 4-8 weeks of age.
The animal may be sedated and restrained in lateral recumbency.
Area around ac—cessory digit is prepared for aseptic surgery.
Apply local block around the dewclaw. - .
The dewclaw is pushed proximally to avoid resection of the planter annular ligament anc
planter common digital artery.
Start dissection with a sharp scalpel to remove the dewclaw.
Adopt haemostasis. .

iseptic ointment and bandage the wound.
;?zzz:rr;nisseg;neoon older cattle, a toumiquet arcund the digital metatarsus may be used
to control haemorrhage. . :

ARSI
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SAND CRACKS (Vertical and horizontal fissures, wall cracks, quarter cracks)

Vertical fissures or sand cracks are longitudinal fissures of the dorsal homn wall of the
hooves of ungulates. In addition to age, the prevalence of fissures increases with increasing
weight and body condition score.
Etiology

Predisposing factor

¢ Hereditary.

* Dry weather.

Exciting causes

s Imperfect horn growth as a consequence of coronet injury.

* Improper diet.

¢ Chronic laminitis.

Symptoms
Animal feels severe pain when the underlying tissue gets exposed or the coronet is involved.
Treatment

+ Continuous rasping, inverted "V shapes firing, filling the coal tar and synthetic resins
reduce the extensien of ventral sand cracks.

¢ Treatment of horizontal fissure includes removal of a section of horn at toe to reduce the
movement of loase wall during locomotion. In severe painful condition a hoof block
should be applied to the sound claw. Nerve blocks may be tried and whele digit must
be desensitized. After some time the “thimble’ of the claw will graduallv erow out and
animal will be normal. However. in severe cases with all the four limbs affected. it may
be advised to culi the animal.

INTERDIGITAL SKIN HYPERPLASIA (Interdigital granuloma, Interdigital vegetative
dermatitis, fibroma, warl)

It is proliferative reaction of interdigitat skin and /or subcutaneous tissue to form a fim
mass. It can affect one or more limbs, but hind limbs tend to be affected more frequently.
Etiology

Predisposing factors

¢ Common in heavy. fut animals such as bull and mature cows.

¢ Cattle with splay toed feet.

¢ Commen in Holstein.

Symptoms

* Moderate lameness.

* Lesion may be large enough for visual inspection at the dorsal interdigital area.
Diagnosis

« From clinical signs.

« * Examination of the imterdigital area.

Bovine Lameness

. erdigital necrobacillosis as
Diffecential diagnosis : Should be differentiated from interdi

interdigital foreign body.

Treatment

. ¢ TIECessary.
In simple cases with small growths, the treatment may not b

mass should be removed leavi
the claws are pressed togeth:
may be apphied over a cott
ation of antiseptic/antibic

Surgical removal may be required in advanced cases. The
as much of interdigital skin as possible. If any fat pretends wher
it should be removed. A snugly bandaging with a figure of eight’
support. Parenteral administration of antibiotic and topical appli®
pintment (copper sulphate-sulfanilamide 1:4) resulis in good heallnE-

HOOF DEFORMITIES

o . . e housing, heavy feeding
Hoof deformities may be hereditary or acquired. Intetls“’h_E 4 hoof deformilies. Vario
concentrates and environmentat stress on hoof may contribute acd™

types of hoof deformities include:
' wn due to fack of proper we

ne or more feet. Lameness a
f are elongated and the affect
cess horn tissue.

Elongated hoof : Hoof may become elongated or overgr®
Breeding bull is most commonly affected with invalvement of ©
deformity of the claw are present. The toe and quarters of the ho9
digit may be wmed in. Treatment consists of trimming of the €X

. . up and the dorsal surface

Beak claw : A hereditary condition where the toes are lumeeexp The animal rocks wh

the hoof is concave whereas the weight-bearing surface is €01 ]1\'.in walking. The conditi
standing due to the convex weight-bearing surface and feel difficw’

is incurable. |
(oes as a sequel o excess!

i et i ] i the . )
Scissor claw : It is characterized by overlapping of < may cause this abnormali

overgrowth of both the hooves. Severe form of chronic lamin!t
Treatment consisis of trimming of the hooves.

Corkserew claw : It is an inherited condition where there 1S mwé:d SP‘T(;’_][‘_“i (1): 225?:;
hoo! wall of the lateral hind claw towards the medial claw. Ge"e‘a”?’d:ﬂ:, C?II:]!;:; ’fhe resulilz
before three yvears of age. There is abnormal angulation of the mll 'oinFl) leads '{0 periarticu
Mrain on the abaxial collateral ligament of the distal interphﬂlang?a Jincreased horn product
exastosis: this in turn puts mechanical pressure inside the hoof CaUSI.ng the animal is unable
on ahaxial wall and thus the axial rotation of the digit. In sever® form,

o wi - } . - imming of the affected clav
move with adverse effect of production. Treatment consists of m s e daity farmi
. o . . s-ularly It imensive dairy farm

Corrective paring is an essentia! prophylactic measare partic

10 ioid hoof deformities.

Preventi
Ve measures wintg the cause of ailment. I

rrence of foot lesion. In most
2 combination of envirenmen

* Preventive management for foot disorders requires kno
difficult to ascertain any single causative factor for oce!
the cases the etiology is multi-factorial depending upon th
managemental and stress factor.

* Preventive measures are mainly concemed with the
paddock hygiene, trregular trimming, excessive or faulty
insufficient fieor, lack of exercise/grazing and negligen®

managémemai faults viz. lack
putrition, Providing pacca 2
¢ in early diagnosis etc.
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¢ Over crowding should be avoided.

» Dairy cows should be allowed to lie down 10 10 14 hours per day. Prolonged standing
causes sore feet that can become susceptible to a disease.

o Exercise grazing is important for stimulating blood to flow through the feet and keeping
the tissue healthy.

» Soft bedding is essential and it must be free of small stones, which can penetrate the sole
horn,

¢ Regular hoof inimming may increase the functional life of a dairy cattle by providing the
claw stability and distributing weight equally between the claws.

.» Topical sprays and footbaths of antiseptics or antibiotics, some times are very beneficial
to protect the feet from many digit disorders.

i1 it - W bt e —
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ANATOMY OF JOINTS ’

* Articular surfaces are specialized layers of
compact bone or the surfaces which articulate
' ' with other bones,

¢ Articular cartilage (hyaline cartilage) consists
of water, cells (collagen type II) and
intermediate ground substances. Hyaline
cartilage has smooth and clondy surfaces.
ensures sefiening of mechanical impacis
beiween adjoining bones. closure and
smocther contact 1o joint ends and makes
nearly friction less movement. Cartilage is
avascular, receives nutrition from the svnovial
fluid and having no nerve endings. Cartilage
injured or destroyed by pathological process
cannot be repaired and damage to this tissue
is usually perranent in nature.

+ Joint capsule consists of two layers /.¢. internal
{synovial) and external (fibrous) layers. The
synovial membrane consists of elastic fibers
and connective tissue extending from ihe
edges of the articular cartilages of the adjacent
bones. This membrane is vascular tissue and
secretes the synovial fluid (joint oil). The outer
fibrous layer connects adjacent bones and help to stabilize the joint

Normal synovial joint. (A) Articular
cartitage, (J) Joint cavity, (C) Joint
capsule, (F) Fibrous layer, (S)
Synovial lining.

* Synovial fluid is sticky, viscous, clear or somewhat cloudy. It contains hyaluronic acid.
sodium chloride, residual nitrogen, mucin, proteoglycans. protein, WBC and other
biochemical mediators. The main function of synovial fluid is to Jubricate the joint,
provide nutrition for cartilage and ensures smooth and light movement of the joint.

i
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Synovial fluid analysis plays a vital role m diagnosing joint disease as the quality of
synovial fluid deteriorates following joint injury and inflammation.

o Ligaments are connective tissue bands that connect bones across the joint whereas tendon
connects muscle to bone. Ligaments in relation to joints are of various types i.e. intra-
articular lgaments and peri-articular ligaments {anterior and posterior ligaments and
annular ligaments). Liganents are flexible and relatively in elastic in nature.

CLASSIFICATION OF JOINTS
Joints can be classified according 1o anatomicat development, nature of uniting structures
and their normal range of movement or by combination of both.

+ Fibrous joint or Synarthrosis is an immovable joint and is united with connective lissue.
e.g. cranial sutures.

+ Cartilaginous joint or Amphiarthrosis has a hyaline cartilage, fibrocartilage or a
combination of both and allows limited motion between bones {vertebrae, pelvic symphyses
and epiphyseal plates of growing leng bones).

« Synovial joint or Diarthrosis has a joint cavity with a synovial membrane lining the joint
capsule. Synovial joints are freely movable and are commonly associated with injury.
The major joints of the appendicular skeleton are of this type (e.g. elbow, stifle and hip).

JOINT DISEASES IN LARGE ANIMALS

SEPTIC ARTHRITIS

it is the inflammation of the synovial membrane and articular surfaces caused by nfeciion.
] B

" Etiology

+ Bacterial arthritis (Staphylococct. Streptocacci.
Coliform, Salmonelia) and Mycoplasma (in claves
and lambs).

« Haematogenous infectious arthritis- commonly seen §
in calves and fambs.

s Umbilical infection, retropharyngeal lymph node
abscessation, urcgenital tract infection. suppurative
mastitis, metritis. pneumonia. endocardits.
myocarditis and enteritis.

« Direct penetrating trauma.

¢ Acute onset of pain, lameness and a hot and disiended :
joint capsule.

« Systemic signs of pyrexia. depression and anorexia.

« Joint capsule may rupture to form an open joint (in i
severe cases).

Infectious arthritis of campal
jaint in horse

Diagnosis
+ From clinical signs.

0 4 byt

Specific Joint Diseases in Large Animals and Treatment 1

» Radiographic tmaging includes periarticular soft tissue swelling, distention of joint capsule,
increased joint space, periosteal proliferation and concurrent osteomyelitis.
o Laboratory testing of synovial fluid.
Treatment
¢ Immediate treatment.
« Both systemic and intra-articular antibictic therapy.

» Removal of purulent exudates by drainage and joint Javage (Necdle debridement, through-
and-through lavage, arthrotomy with or without synovectomy).

OSTEOCHONDRITIS DISSECANS

The 1erm osteochondrosis refers an abnormal development of the cartilage on the end of
a bone in the joint. Osteochondritis dissecans (OCD) is an inflammatory condition that occurs

when the diseased 'car_tilag'ersepérales from the underlying bone. It most commonly aifects the
shoulder joint but the elbow, hip, or knee {stifle) may also be involyed.

Incidence

This is a developmental disease that occurs in rapidly growing medium 10 large/giani breed
dogs typically between 6 and 9 months of age, more oftert in male dogs than fernales {(due to the
males’ larger size and increased stress on the joint) and receiving too much energy and calctun
in the diet. It has been reported in small dogs and cats, though it is not very common.

Eticlogy

The etiology of OCD is considered to be multifactorial. Factors that contribute to the
formation of OCD lesions include trauma to the joint. genetics. rapid growth, low copper and
high zine levels, hoermene imbalances, and nutrition,

- Trguma: Injury to the surface cartilage mav lead io the separation of the cartilage from
the bone or cause a decrease in blood supply that leads to cartilage flap formation.

,* Genetic predisposition: genetic link between parents and offspring and the formation of
the disease. )

.® Rapid growth: it occurs during periods of rapid growth. Therefore, it has been suggested
that nutrition that creates rapid growth may lead to the increase in incidence of the
disease. 7

Clinical signs

v# Limping/lameness in the affected leg or legs and possibly some muscular atrophy. The
lameness tends to deteriorate after periods of exercise and improves after rest.

¢ During manipulation of the affected joint, the dog will often cry out in pain.

* The affected joint may be gwo[léy—l—ﬁcf warm to the touch. In some cases, the lameness
may be mild and intermittent while in other cases. the dog may be in constant pain, and
avoids bearing weight on the affected leg. '

s If affects the shoulder, a shortened forelimb stride may be noticed due to rejuctance to

. flex and extend the shoulder joint.
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Diagnosis
* Based on history, age, breed, sex, clinical signs and physical examination.

* Radiological examination-several radiographsfviews are necessary in order 1o get an
accurate assessment of various bones and joints. Sometimes, short-acting anesthetic or
sedative may be required in order to achieve fujj relaxation of the joint and the optimal
positioning for diagnostic purposes. If the radiographs are not positive but OCD is siill
suspected, radiographs may be taken again in 2 to 3 weeks.

* For confirmatory diagnosis, arthroscopic examination may be done.

+ Computed tomography (CT-scan) and magnetic resonance imaging (MRI) are aiso valuzhle
diagnostic tools for visualizing the extent of any internal lesions.

Treatment

For treating this OCD, two approaches either conservative medical treatment or surgical
removal of the lesion can be accomplished.

Conservative treatment: Indicated for dogs that have early mild symptoms of OCD or
where a specific lesion cannot be identified on radiographs.

*-# Strict rest for 4 to 8 weeks and leash walking but no runaing or playing is allowed.

* Antt-inflammatory and painkitlers drugs may be indicated along with the use of
glucosamine/chondroitin products.

* “Passive range of motion” exercises in which move the joint through its normal
P et . . . . . - A ey
range of motion while dog is lying on its side to maintain the joint’s flexibility and
mobtlity.

Surgical management : Surgery is indicated in animals with severe sympitoms, in cases
where radiographs are highly positive or when conservative treatments fail. Surgerv includes
opeming the affected joint (or by using an arthroscope) and the offending flap, defect, or joint
mouse is removed. The animal witl be restricted 1o short leash walks only and passive range of
motion exercises for the first 2-3 weeks postoperatively. Ami-inflammatory medications and joint
supplements will be provided, After 3 weeks, the amount of controlled exercise will be increased.

and specific rehabilitation exercises such as swimming may be prescribed.

The prognosis is favourable in shoulder joint and guarded in elbow Jjoimk affection. In ail
cases, the prognosis improves if surgery is performed early in the course of the disease and before
secondary degenerative joint disease occurs,

Prevention is aimed at good genetic selection (careful seleclive breeding). raduced activity
(Avoid jumping activities), careful feeding (provision of good balanced diet) and weight control
(1o avoid unnecessary stress on the jeint).

DEGENERATIVE JOINT DISEASE (DJD}

Degenerative joint disease is a slawly progressive disease of diarthrodial joints, affecting
load-bearing Joints in particufar. It is characterized by articular degeneration, eb&rﬂ@ﬁ‘g—f_
Mﬂom,\ﬁovia}_‘eﬁﬁﬂon, bone remodelling, low grade synovitis and periarticular
fibrosis. Degenerative joint disease js also called osteoarthritis, arthritis, osteoarthrosis or
degenerative arthritis.
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Etiology

~+ ‘lrauma, ageing, nutritional deficiencies and
inheritance.

..» Progressive articular deterioration due 10 stress,
- Abnormal stress in normal cartilage or normal
- stress in abnormal cartilage.
f '» Release of inflammatory mediators from
synoviecytes and chondrocytes.
-+ Enzymatic degradation of cartilage.

-+ Secondary 10 or associated with rickets,
osteomalacia, magnesium deficiencies and
flurosts.

Arthroscopic view of DJD

Clinical signs
* Slow progressive lameness which may be intermittent mild to severe.
* Shorter stride. T
=
¢ Decreased joint motion and decreased weight bearing.
* Shifting of weight,”
. Sngns worsen after exercise, during wet and cold weather.
* Affected animals spent more time in recumbency if pain, lameness and stiffness are
severe.
Diagnosis
¢ From clinical signs and physicai examination.
* Radiographic changes include periarticular swetling, joint effusion, joint space narrowing,
subchondral bony scierosis and osteophyte formation,

* Examtnation of synovia! fluid.

* Bony remodelling {severe cases).
Treatment

Non-surgical and non-medical

* Rest is an integral part.
* Controlied exercise on soft surface.
* Weight control.
* Therapentic heat and cold therapy.
Medical management
* NSAID-aspirin/phenylbutazone reduces soft tissue inflammation and pain.
* Corticosteroids.
* PG synthesis inhibitor,
+ Chfonjc administration-hastens degeneration of cartilage.
* Depression of hypothalamic pituitary-adrenal axis.
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» Joint fluid modifiers may be used but cost of treatment and value of animal must be

considered.

Surgical management
e Arthroscopic intervention

» Arthrodesis

DlSLOCATION OF HIP (Dislocation of coxofemoral articulation, coxofemoral Juxation)

The condition is common in bovine and rare in equine.
1t may be bilatera} or unilateral. The dislocations may occur
in craniodorsal, cranioventral, caudedorsal and caudoventral
directions. Craniodorsal dislocation is more common
followed by caudoventral dislocation.

Etiology

Predisposing factors

¢ Anatomical peculiaritics in bovine hip predispose
the species 1o hip dislocation. In bovine, 1_he
acetabutum is comparatively shallow, its superior
border is deeply notched, and the articular head of
the femur has a smaller radius of curvature. The
ligament is entirely intra-articular and sometimes
absent while the accessory ligament is always
absent, .

» Tn cows, the condition is more common during estrus of pgrturilion. Itis thougjh't that
aestrogen may increase the elasticity of the ligaments causing coxofemoral luxation.

Schematic diagram of hip
dislocation

e The Jaxity of the pelvic ligamentous structures al the time of parturiion and associated
weakness and ataxia caused by milk fever, acetonaermia or obsietrical obluralor nerve
injury may predispose to hip dislecation,

Exciting factors

¢ Trauma.

..+ Siipping.
» Jumping or mounting oo other animals.
Clinical signs
s Lameness of various degrees.
« Limited abduction, easy adduction and a pronounced shortening of the

prominence of the great trochanter. -
s There is a great swelling of the soft tissue along the femur and around the hop joint.

+ In caudoventral luxation, the animal is usually recumbent and unable to stand.

limb with unusual

Diagnosis
o History and clinical signs.
o Clinical examination of the affected joint.
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¢ Rectal examination of the femoral head at the brim of the pelvis or in the obturator
foramen is helpful to diagnose caudoventral or cranioventral dislocation,

» Radiography demonstrates dislocation of the femoral head.

Treatment

Close reduction : Close reduction may be effective when it is attempted within 12-18
hours, :

Technique

o Restraint the animal in laterat recumbency with the affected limb uppermost under general
anaesthesia or deep sedation.

& Pass a rope under the thigh in the inguinal region and tie it to a fixed object to prevent
movement of the pelvis.

s Tie another rope to the lower part of the affected limb above the fetlock.
s Apply traction using a block, ropes and a pulley.

» Apply traction initiaily in a line, which passes through the displaced femoral head and
acetabulum. During this process, the femur should be rotated by pushing down on the
stifle and lifting the hock. :

¢ When the femoral head is returned to its position a sudden “clunk” is felt.

» If reduction is not achieved, the femur may be rotated in the opposite direction or
prolonged traction may be needed to pull away the femoral head from the pelvis.

* Reluxation is a common problem_after successful close reduction.

Open reduction

» Prepare the hip area for asepiic surgery.

» Approach the joint through a craniolateral incision, which centers over and just cranial
to the greater trochanter. The incision is continued through the fascialata along the
crznial border of the biceps femoris muscle and extended proximally through the gluteal
fascia.

¢ Retract the fascialata cranially, the biceps femoris caudaily and the middie gluteal muscle
dorsally to expose the joint capsule and the femoral head and neck.

* Reduce femoral head in the acetabulum. Afier this the greater trochanter is replaced

somewhat distally using multiple 3 mm Steinmann pins and 18 gauge wires placed in a
‘figure of eight’ tension band fashion.

s Close the wound in layers,

* Animal is maintained on a non-slippery floor and antibiotic and analgesic coverage is
provided for 7 days.

Prognosis : Poor

EXCISION ARTHROPLASTY (Femoral head and neck osteotomy)

) Excision arthroplasty (Femoral head and neck osteotomy) is indicated as a last resort o
telieve pain and make use of the animal for breeding and milk purposes.

LT Ve Py
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Technique
» Expose the joint as above. - osleotome
» Dissect through the joint capsule and remove the femoral head and neck using :
OF Wite 5aw. )
s Close the joint capsule or leave it. as the rew pseudo joint will form.
+ Close the wound in a standard manner. ace s ;
e Animal is maintained on a non-skippery floor and antibiotic and anajgesic COVT<
provided for T days.
Prognosis : Though the animal rerains lame, the outcome is good.
o000 .
OPEN JOINT
: Open joint is commanty observed in animals and leads o a danger of severe complications.
: The wounds are penetrating or lacerated caused by nails, broken glass. barbed wire etc. and
. . . I-
i t traumatie due to accidents. It may also occur as a consequence of hoof blows by ather animals, o
i falling. slipping and rupture of joint capsule. There may be injury of cartilages and epiphyses and :
. : sometimes Jeads to intraarticular fracture. :
: : j
i , Clinical signs . '
¥
! : * Escape of synovia and becomes cloudy on the third-fourth day.
. * Infection may likely to enter into the joint and cause infectious arthritis,
! * Elevation in the general body temperature is observed in horses.
H + Lameness of the affected limbs. -

* Tissues in the vicimity of wound become oedematous and painful,
. Treatment

. : Treatment of this condition should be directed on general principles as for infectious
arthritis and open wound, The following approaches may be foilowed:

* Basic requirements for this condition are rest to the animal and protection of open joint
against secondary infection.
* Early debridemeat and joint irrigation are mandatory.

Preservation of articular cartilage and other supporting structures of joints as far as
possible,

Appropriate parenteral antibiotic therapy based on the culture and SEnsitivity teslt is
necessary.

Decision on closure of the skin over the wound depends upon the degree of tissue injury i
and their possible contamination.

Finally, immobilization of the affected limb is considered an integral part of therapy.
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SPRAIN OF JOINT
Sprain of joint may be partial or complete tearing of some of the supporting structures of
the joint caused by abnormal movement, falling, slipping and false stepping.

According 1o the degree of tissue damage sprain may be:

First degree with stretching or minimal tearing of ligament. The clinical signs are mild
inflammation, tenderness, swelling and pain.

Second degree with partial tearing of ligament. The clinical signs are inflammation,
tenderness, swelling and moderate pain.

Third degree with complete tearing of ligament. The clinical signs are inflammation,
tenderness, swelling, severe pain and joint instability.

Treatment
Treatment should be directed based on the severity of tissue damage.

{a) Conservative treatment:

Rest and bandaging of the affected joints.

Cold and astringent application.

Application of moist heat and blistering in chronic case.

Application of jodine cintment for reserption of inflammatory exudates.
NSAIDs may be useful in acute stages 10 reduce inflammation and discomfort.

Mild exercise in recovery stages is essential.

(b) Surgical treatment

Surgical repair in unstable joints is necessary either by direct suturing of ligament or by
prosthetic ligament techniques.

e In chronic and severe cases of multiple ligament injury, arthrodesis of the joint is indicated.

INTERVERTEBRAL DISC DISEASE (IVDD)

Intervertebral disc disease occurs when the disc m_alerial between the vertebrae ruptures,
forcing its interior fluid out towards the spinal column. This puts the spinal column under a great
deal of-pressure, causing pain and possibly paralysis.

There are two general places where IVDD occeurs: Cervical and thoracolumbar.

IVDD is rarely seen in the thoracic region because extra ligaments connect the ribs and help
to reinforce the outer. fibrous portion of the disc.

Classification
Two types of Intervertebral Disc Disease :

Type I IVDD

« Complete rupiure of disc.

« Primarily occurs in dogs breed that have short, thick legs.
o Occurs at a young age (3-0 years).

o Commonly occurs in several sites.

+<Relatively quick developing with serious consequences.

Specific Joint Diseases in Dogs and Their Treatment
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Type II IVDD

Protrusion of disc material without complete rupturing.
Typically oceurs in large breed dogs.

Seen in older dogs (8-10 years).

Usually occurs in only one disc.

Clinical signs develop slowly.

Cervical IVDD
There can be instability between C-1 and C-2. This can cause neurological prob! -
especially in large dogs.

Signs

Dog may appear quiet and lethargic.

Sensitive to touching in the neck area or obvious neck pain.
Shivering.

Crying when moving head.

Decreased appetite.

Dragging of rear legs or paralysis of all four imbs (_le’t_rg__parcsiﬁé

Thoracolumbar IVDD
Theracolumbar 1VDD is very common area to have disc disease.

Signs

*

L ]

Quiet and lethargic.

Sensitive upon touching back area where ribs end.
Shivering.

Crying.

Dragging of rear jegs.

Inability to move.

Decreased appetite.

Hunched back.

Uncontrollable bladder and bowel movemenis.

No feeling, or paralysis in rear end.

Other Characteristics and signs of IVDBD
o One side of the body may be affected more than the other due to the disc materiz

 Muscle spasms around the affected area of the spinal cord may also occur.

bulging on one side more than the other.

Genetics of IVDD

W

+ Heritability has been estimated to be approximately 0.7 in dachshunds.

Polygenic

Presence of disc calcifications at an early age may indicate the likelihood of future

development of IVDD.
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Diagnostic tests
¢ Myelography-It is the contrast radiographic stedy which is able to distinguish disc
protrusion from other diseases such as spinal neoplasia and degenerative myelopathy and
is most important in determining the site (s} of disc herniation as well as in lateralization
of the disc material within the spinal canal prior to surgical decompression.

* Spinal Tap.

» Radiographs.

¢ CT scan.

* Magnetic Resonance Imaging provides information about the health of the spinal cord

and is used if myelogram is inconclusive.

Treatment options

» Medication and strict cage rest.

» Surgery.

« Acupuncture and therapeutic ultrasound.

» Neuromuscular stimulation.

» Massage and passive range of motion.

¢« Hydro-treadmill.

+ Ambulation exercises.

Treatment : Medication and cage rest

+ Anti-inflammatory drugs will help alleviate pain by reducing the swelling around the
spinal cord.

¢ Aleng with cage rest, medications will allow the disc time to repair with no additional
fluid lteakage.

+ Dog should be let out only when necessary and should be on a short leash at all times.
* Consider surgery if there is not improvement within three weeks.
Surgery -
+ Recommended if dog is showing signs of neurological damage or with repeated episodes
of pain and weakness.
» _Surgical procedures are the only way to remove disc material that is compressing the
spinal cord. :
Prognosis typically ranges from fair to good. Prognosis is poor with paralysis or 1f there
was a loss of pain perception for more than 24 hours,

Physical therapy
« Acupuncture is used 10 increase the rate of nerve regeneration and to relieve pain.
¢ Ultrasound can be helpful in decreasing inflammation, pain and muscle spasms.
¢ Neuromuscular stimulation can help to slow down or prevent muscle atrophy.
* Gentle massage is used to stimuiate circulation.
¢ Range of motion can be used to prevent joint degeneration.

. . i
¢ Hydro-treadmill and ambulation exercises help 10 strengthen and re-educate the activities |

of muscles and nerves.

stiffness or Joss of muscle mass the patient experiences.

Specific Joint Diseases in Dogs and Their Treatment

SPONDYLOSIS

Spondylosis (also czlled spondylosis deformans, ankylosing spondylitis, or diskospondylosis)
is a generalised disease of ageing secondary to the degeneration of intervertebral disks which lie
between the vertebrae in the spine. Generally osteophytes (bone spurs and are bony projections)
grow on the ventral and lateral surfaces of the vertebral bodies. It rarely causes problems as spinal
cord does not become compressed; however the spine will be immobilized in that particular
location.

Etiology
The exact reason of spondylosis is not understood, but it is a non-inflammatory disease.
« The spinal changes that occur in spondylosis are a response to instability in the
intervertebral disk spaces of the spinal column.
» Although, mapping of the canine genome is well under way, the condition is unlikely to
be a simple inherited problem (genetic predisposition).
» Too much intake of vitamin A has been concerned in some cases of spondylosis in cats
(due to feeding a lot of fresh liver).
+ Contributory factors include obesity, injuries, other orthopedic problems, poor diet and
over-or under-exereising.
Breed Occurrence

Spondylosis occurs at all ages but increases in incidence in gerfatric animals. The breed
predilection of spondylosis is more frequenily in some breeds such as Boxers and large breeds
of dog like German shepherds. Nowadays it is thought that all dogs and cats, regardless of breed
or sex. will develop a degree of spondylosis if they live long enough.

Signs

Spondylosis is often present in animals without causing any clinical signs.

* If nerve roots that lead out from the cord 1o the peripheral nerves become encircled or
pressured, spondylosis can lead to pain and suffering for the animal.

* The most common signs are stiffness, difficulty in getting up or down. difficelty
in jumping, lameness (limping), back pain and sometimes knuckling or dragging of the
feet.

Diagnosis

* Radiological examination. [t is characterised by the formation of new bone {osteophytes
or spurs) around the affected disk, and occasionally complele bridges can form causing
stability across the disk space. Myelogram is often used to diagnose spinal cc.d
compression if suspected.

+ CT {computed tomography) and MRI (magnetic resonance imaging) wilk also revead the
lesions.

- Treatment

The treatment of this condition depends almost solely on the degree of back pain. lameness,
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+ Symptomatic treatment with pain killers for pain elief (either NSAIDs or corticosteroids).

o There is no generally accepted satisfactory surgical treatment. Some severe cases, however,
may necessitate surgery to relieve the pressure on the spinal cord cansed by the bone
spurs.

o The use of nuiraceuticals (like glucosamine) or polysulfated glycosaminoglycans appear
to be helpful to the cartilage between the joints, may well improve function and decrease
pain.

¢ Acupuncture is probably the most common alternative treatments now being utifized.

» Obese animals need to reduce the body weight by feeding high fiber and Tow fat foods,
getting adequate water along with its food intake and plenty of exercise especially
swimming in the water. :

« Moist heat application in treating moderate to mild pain and help i reducing its intensity.

Prognosis. The prognosis is guarded because the disease cannot be totally treated. Long

term sethack s total ankylosis of the spinal column in the worst affected cases. This can lead 10
an abnormal gait and difficulty negotiating stairs, jumping and other activities in which movement
of the spine is important.

HIP DYSPLASIA

Canine hip dysplasia (CHD) was first described by Schnelle in the mid-1930s and today, :

is the most common orthopaedic disease in large and giant-breed dogs. The simplest definition
of hun dysplasia is a literal translation from its Latin roots: “faulty development of the hip™. A
more descriptive definition was introduced by Henricson ef al in 1966; hip dvspiasia is "a varying
degree of laxity of the hip joint permitting stbluxation during early life, giving rise to varying
degrees of shatiow acetabulum and flattening of the femoral head. and finally inevitably leading
to ostecarthritis”,

[}

Shallow PR

Acetabulum Acetabulum

i Y

* . _Bone - , Arficular
” Spurs ; _-Surface

/ -
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- : I Head . Head
Pelvic Bone Pelvic Bone
™~ e
. \ ™ Femur
Femur

Hip Dysplasia Joint . Normal Hip Joint

Hip dysplasia joint Normal hip joint

Incidence of the condition is most common in large and giant breeds. Prevalence varies by
breeds of dogs and the Orthopaedic Foundation for Animals has estimated that for many of e
pular breeds of dogs, the breed prevalence of CHD is between 10 and 48%.

I
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Causes

¢ Genetic (polygenic) and environmental
factors (body size, growth rate, nutrition,
dietary anion gap, in utero endocrine
influences).

» Disparity between muscle mass and
disproportionately rapid skeletal growth.

o Permeability and mechanical strength of the
joint capsule.

Signs :

The clinical signs of this condition can be seen either in young dogs between 4 and 12
months of age or in dogs over 15 months of age with: chronic disease.

s Difficulty in rising with decreased willingness to walk. run and climb stairs {in young
dogs).

+ Positive Ortolani sign (Sign is detected by placing the animal on its back and
forcing the femurs dorsally. The limbs are then slowly abducted. A positive orolani sign
exists when the femoral head palpably seats into the acetabulum as the limb is
abducted).

o Lameness afier prolonged or heavy exercise, a waddling gait and restricted range of
motion of the joint (in oider dogs).

s Prefers 1o sit rather than stand and gets up slowly with great difficulty.

Diagnosis
» History and clinicat signs.
* Physical examination by palpation of 6-8 weeks old puppies for hip joint laxity.
» Radijographic examination preferably sedased, in dorsal recumbency. its Jegs fully extended
and its stifle internally rotated.
+ Mild—Slight flattening of the femoral head with minor subluxation.
+ Moderate—-Shallow acetabulum, flattened femoral head, poor joint congruency.

+ Severe—Complete dislocation of the hip joint and severe flatiening of the acetabulum
and the femoral head.

Treatment

Conservative treatment includes minimizing activity to restrict the exercise below the
level of hips. weight control and analgesic therapy (Buffered aspirin @10-15 mg /kg bwt 12 hely
or meloxicam. Carprofen@ 2 mg/kg bwt, prednisolone@ variable, avoid in chronic ¢ases} 10
relieve patn and use of joint fluid modifiers.

Surgical management of hip dysplasia includes palliative (Pectineal myectomy), Preventive

(Intratrochanteric osteotomy, Pelvic osteotomy), Salvage (Femoral head and neck excision, Total
hip replacement, Pectincal myectomy).

[
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ELBOW DYSPLASIA

Elbow dysplasia may also occur in dogs and is characterized by generalized incongruence
of the elbow associated with fragmented medial coronoid process of the ulna, ununited anconeal
process or osteochondrosis of the medial humoral condyle.

Fragmented medial coronoid process (FMCP)
Incidence: This condition is most frequently occurred in giant-breed dogs, especially Labrador
retrievers and can occur in dogs of any age but usually manifests at 6 months of age or older.

Clinical features:

s Mild 10 moderate lameness that worsens with exercise.

« Swelling of the medial aspect of the joint and pain on palpation in this region.

Diagnosis : Radiographic examination (may often difficult) in oblique view reveals
periarticular osteophyte production in the region of anconeal process, medial epicondyle or radial
head. :

Treatment: Surgical excision of the fragmented coronoid process through a medial approach.

Ununited anconeal process (UAP)

Diagnosis:

¢ There is intermittent lameness and
exacerbated by exercise. Joint effusion is
present.

o Radiographic confirmation at 20 weeks of age §
or older because the growth plate of the
anconeal process does not normally close g
before this age.

Treatment : Surgical excision of the anconeal

process along with stabilization by a bene screw.

Un-united anconeal process

RUPTURE OF CRUCIATE LIGAMENT (lateral view}

Cranial cruciate ligament prevents cranial
displacement of tibia, limit excessive internal rotation of the tibia and prevent hyperextension of

the stifle joint
Etiology
» Trauma.
» Anatomical peculiarities-tibial plateau angle, narrowed intercondylar notch and standing
angle.
¢ Immune mediated-anticollagen antibodies.
» Hereditary-predisposed breeds vs. protected breeds.

Mechanism of injury
o Rapid inward rotation of the stifle.
o Hyper extension of the stifle.
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+ Degenerative changes within the ligaments include variations in conformation, repeated
minor stresses, ageing and patellar luxation.

Signalment

Almost a.ll breeds can get ruptured CCL. The common predisposed breeds are Rottweiler,
Labrador, Retriever and Newfoundland and protected breeds is Greyhound. Animals of 1-8 years
age group and overweight are most susceptible.

Clinical signs
« Lameness.
« Thickened Stiffe Joint.
» Decreased Range of Motion.
o Pain—hyperextension of stifle when in lateral recumbency.
« Orthopaedic examination.
» Compare the girth of stifle.
« Compare the quadriceps femoris muscle girth.
» Palpate patellar ligament.
« Tibial compression test.
Diagnosis
+ History includes acute or chronic bilateral lameness and subtle to non-weight bearing
lameness. i
¢ Clinical signs.
s Cranial Drawer.
* Cranial Tibial Thrust.
Radiography. The features include joint effusion. osteoarthritis and presence of osteophyte.
» Arthroscopy.

Treatments

* Nonsurgical management includes rest, confinement, least walks and swimming.”
* NSAIDS like Aspirin or Carprofen may be given.
+ Nutraceuticals like Chondroitin sulphate and Glycosaminoglycans may be used.
* Weight control is imperative.
mses;S'g:gi:'::;:;anagement c.an'be made by extracapsular technigue {in smalt breeds and chronic
psular technique (large breeds and acute cases).
* Explore siifle.

* Remove tom ligament.

* Inspect meniscus (medial) and remove damaged part.
* Stabilize the joint.

Postoperative physical (herapy.




BONE
{A) Gross anatomy !
1. Cortical bone is the denser outer shell while the Epiphyseal ;
inside contains a finer network of bone that Frodme Sy e :
resembles 4 sponge, thus “spongy” or “cancetions”. e
2. The epiphysis is the portion of bone from the .
growth plate 1o the joint surface. It is composed of Sponay bon ‘
compact and cancellous {waven. spongy) bone. i (C%?Wmiﬂg )
covered by hyaline cartilage. H rod marow
3. The growth plate is the physis of long benes and i
is composed of hyaline cartilage. Sl
R
4. The metaphysis is the region on the other side of Diaphysis< I ﬁ
the growth plate which is rich in cancellous bone B
) . . : Nuirient
_ and is mghly vascularised. ! l artery
5. The diaphysis (shaft} of the bone is the central TT‘ Meqf"aw
portion and contains mostly cortical bone. : s o
. . - i i &
(a) The periosteum is ihe covering of cortex : Epiphyseal
consisting of connective tissue. Blood supply i e

of Tong bones includes the principte nutrient = Vi
13t 2
artery. the metaphyseal artery and the- Eﬁ?ﬁﬁysisi_ e
periosteal arterioles.
¢b) The endosteum is the internal connective
tissue lining of the cortical bone.

Microscopic anatomy
1. Both cortical and cancellous bones are normally composed of lamellations of collagenous
fibers that appear as stacks of parallel or concentrically arranged layers. In mature
compact bone, the lameliae are often arranged concentrically around a vascular canal
gHaversmn Canal) and collectively the strecture is called an ‘osteon” or ‘Havarsian
ystem’.
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2. Bone Cells: ‘

(a) Osteoblasts are the cells that synthesize the bone matrx (osteoid) and participate
in bone mineralization.

(b) Osteoclasts are the cells present on the mineralized surface of the bone and are
responsible for the resorption of bone.

(c) Osteocytes are found buried within bone in ‘lacunae’ and are formed from osteoblasts
that have been entrapped and buried during bone formation.

(d) Bone lYining cells are present in ‘inactive’ or ‘resting surfaces’ of bone and are
responsible for partitioning of the bone fluid from interstitial fluids, a role in
the regulation of plasma calcium levels, nutritional and metabolic support of
osteocytes and initiation of osteoclast resorption.

FRACTURE

A complete/incomplete preak in the continuity of bone or cartilage or both is called fracture.

Causes of fractures

i. Traoma

{a) Direct fractures arc those resulting from force applied to bone; 75 to 809%—car accidents,
firearms. falls from height.

(b) Indirect fractures can result from force transmitted to point of fracture from other area
via a muscle or tendon e.g. Fracture of femoral neck, avulsion of tibial tubercle.

2. Pathology. Bon

e diseases may weaken the bone so as only a litte trauma produces

fracture e.g. bone neopiasms, infection.

Classification of fractures

Any fractore within the anatomic metaphysis of a long bone cither proximal

Metaphyseal !

metaphysis or distal metaphysis-as long bone has two (and thus two metaphysis).

Diaphyseal | A fracture of the diaphysis of a long bone eithe may be proxxmal, distal or

middle third. e :

Epiphyseal | A fracture involving the epiphysis in a mature animal (with closed physis)
G cither may be proximal or distal. ) :

Physeal A fracture that happens at or across the physeal Yine in- an jmmature animal.

it may be subdivided into Salter-Harris (S-H) classificgtion.

A complete separation of the epi;;ﬁysié-frcm the metaphysis

S-H Type 1
along the_physis.

S-H Type H | A fracture that happens partially along the physis and exits
through the metaphysis, . )

S-H Type HI| A fracture that happeos partially along the physis and exits
through the epiphysis. S . '

S-H Type IV | A fracture that crosses the physis, with one end of the fracture
fine exiting af the pelaphysic and. the other exiting at the
epiphysis. - : Lt :

S-H Type V| lmpaction frzctur of the physis.
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Compound ;

Fracture involves communication to ontside with contaminationfinfection.
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Condylar A fracture in a mature animal that involves condyles of the distal humerus,
distal femur, proximal tibia or talus and comprises metaphyseal, physeal and

epiphyseal segmeénts of bones. This type of fracture falls under Salter IV

Articular A fracture that involves the articular surface of a bone.
Incomplete Depression | In this fracture areas of bone that are allowed to move away

Fi from the direction of force by intersection of muitiple fissure
lines. This type of fracture occurs in calvarium, maxilla and
frontal bones: :

Green stick | Incomplete fracture in which one side of the bone is broken or
splintered and the other side only bent. This type of fraciure is
limited to young animals. Displacement is minimal,

Fiss:{rel Incomplete fracture in which one or more fine cracks penetrate

)L(QJJ : ';”;a the cortex in spiral or longitudinal direction i which periosteum
fre is still intact.
Complete Fracture in which the bone is broken entirely across usually with displacement,
! overriding. and deformation.
| Simple The bone is fractured into separate fragments.~"
/| Comminuted | Fracture in which a number of small fragments (at Jeast three}
are tormed with interconnecting fracture lines due to the bone
being splintered or crushed. .
Transverse | Fracture at right angle to bone axis cansed by tension distractive
forces..

Obligue Fracture at an angle to the long axis of bone that is caused by
a compression force,

Spiral Fracture that curve diagonally “coilsy 2long the fong avis of

i bone and is usually caused by rotational forces.
Impacted Fracture in which bone fragments are driven Lirmly togsther.
Avulsion Fracwre in which a fragment of bone. which is the site of
) insertion of a muscle, tendon or ligament, is detached as a
= result of a_forceful pull.
| Segmental | Fracture in which bone is broken into 3-4 more segmenis which
don’t meet at a common point,
+ Multiple | Two or more bones fractured in the same apimal.

L-Unicondylar | One condyle is involved or fractured.

| Bicondylar | Both condyles are involved. Common term for “y” fractures of
distal bumerms_—-
|- Eponyms Certain fractures and discases using a proper name. e.g.
Monteggia's fracture, a cranial luxation of the radial head
combined with a proximal third fracture of the ulna.
Closed Fraciure that does not communicate with outside environment.
Open

Mandible fracture

Vertebral fracture

Commeon in femur and pelsi~. Tess common: thiz, radivs wrd wlne «nd occasional

in verebrae.

Common in tibia. humerus., metatarsus and pelvis. rare in radrs and ulna. femur,
scapula, carpal, 1arsal.

Pelvis - external-angle of ileum.
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Symptoms

o Deformity occurs due to the displacement of fragments and may be manifested by
deviation from the normal posture o position, e.g. sho_nening, angulation, rotation,
“abduction, adduction &fc. - -

« Loss of function is manifested by inability to bear weight.

« Abnormal mebility is manifested by the ability to move the fractured segment of bone
in a direction in which normal movement is Kot possible.

« Pain is evinced especially when the fragments arc moved.

» Crepitus can be felt by manipulation of fracture ends against each other.

BONE HEALING

The healing of a fracture is an extremely interesting process. In optimal conditions, injured
bone can be reconstituted without a scar almost identically to its original shape. Bone healing has
been under extensive investigation for many years.

The process of fracture healing can occur in two ways: Direct or primary bone healing
occurs without callus formation. Indirect or secondary bone healing occurs with a callus precursor
stage.

Primary fracture healing

Primary fracture healing occurs when fracture ends are readily apposed, rigidly apposed.
rigidly fixed and no vascular disturbance. Under these conditions, bone-resorbing cells on one
side of the fracture show a tunneling resorptive response, whereby they re-establish new havarsian
systems by providing pathways for the penetration of blood vessels. Radiographic findings of
primary bone umion are characterized radiographically by absence of periosteal callus, disappearance
of a fracture line and continuity of the medullary cavity along the previous fracture site.

Secondary fracture healing

Inflammatory phase. Trauma, due to damage 1o the bone. periosteum. surrounding muscles.
periosteal and endosteal blood vessels etc, results into hacmatoma formation in between fracture
ends, medullary canal and undemeath the periosteum. This vascular damage deprives the osteocytes
of the nutrition and hence causes them to die as far back as the junction of collateral channels.
They along with severely damage periosteum, marrow and surrcunding soft tissue contribute 10
the necrotié tissue formation which elicits an immediate and intense acute inflammatory response.
Inflammatory response is accompanied by vasodilatation, plasma exudation and acute edema of
the region, resultant to chemical mediators of inflammation. Macrophages, leucocytes and
inflammatory cells invade the area. As the acuie inflammatory response subsides the next phase
begins.

Reparative phase, Hacmatoma organizes and provides fibrin scaffold for migration of
pleuripotential cells of mesenchymal origin. The pleuripotential celis may originate from vascular
endothelium, nucleated red cells, wandering cells, endosteal cells and cells from cambium layer
of the periosteum. This happens in the first 3-4 days. These cells migrate to the fracture site with
ingress of capillaries and form a callus composed of fibrous fissue, cartitage and blood vessels
in 4-9 days. The callus surrounding the bone fragments is termed as anchoring callus and that
closing the bone marrow is referred as sealing callus. The callus quickly envelops the bone ends
and '2ads to a gradual increase in stability of the fracture fragments. This envelop is referred 0

A
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as external (periosteal) bridging callus and can lead to formation of a mature callus. At the same
time formation of medullary bridging callus and intercortical uniting callus takes place. The
stability of the fracture fragments dictates the mode of osteogenesis at the fracture site. Under
conditions of good blood supply and excellent stability, most bone is formed directly from
mesenchymal cells. Under less stable conditions fibrous tissue is formed which mineralizes and
undergoes necrosis and is reabsorbed by macrophages and in its place bone is laid down. Under
greater instability and or distraction mesenchymal elements lay down cartitage where chondrocytes
hypertrophy; extrude ground substances which calcifies resuliing into isolation of chondrocytes
from their nutrition source and death. As this calcified cartilage disintegrates, osteoblasts and
capillaries invade (periosteal bud) the remnants of irregular cartilaginous network thus mimicking
endochendral ossification.

Remodelling phase. The cailus remodelling phase consists primarily of the replacement of
callus with packets of new bone. Callus undergoes remodelling along lines of functional stress
in accordance with Wolff's Law. Osteoclastic resorption of poorly placed trabeculae occurs and
decreases the size of the callus. Simultaneously new bone is laid down that corresponds to lines
of force or stress caused by mechanical use and muscle forces across the fracture. Complete
replacement of callus with functionally competent lamellar bone by remodelling takes one 10 four
years.

Diagnosis ‘

» Radiography is the most effective tool to doéument fractures and determine fracture
configuration. At least two different views of the affected bone, which include joints
above and below the fracture, are needed to accurately assess fracture configuration.
Analgesia or general anaesthesia is necessary (o provide patient comfort and allow proper
posittoning of the fractured limb during radiography.

» Compuer-assisted tomography (CAT) scans or magnetic resonance imaging (MRI) may
be used for diagnosis of fracture of pelvis, tarsus, or carpus but usually not available in
veterinary practices.

. Bone.Sci.ntigraphy may be helpful to determine the site of bone injury if physical
examination fails to detect a site of fracture and in nondisplaced tractuses.

Principles of fracture repair

*4R’ should be considered during fracture repair : (a) Recognition (b) Reduction (c) Retention
(d) Rehabilitation. .

A. Recognition refers to identifving the site of fracture manually or by radiographic

© eXamination.

' ‘B. Reduction refers to replacing the fractured bone segments in their original anatomic
‘ S:z;lilr?n.ol’ihelg_a fr.:;\ctur;:1 occurs, all muscles, ﬂexors.z{nd extensors contract maximatly thereby
o lisgsuc ;‘n mllng z_md shortening of tt}c bone. In_addltion, rauma and injury of the surrounding
o ullo er increases the spastic contraction of the m.uscles. Hence (o achieve normal
Muscle o] :x :pmem of the bone segments, an ear[y_ red_ucnon under conditions of optimum
ion be attempted. The secret of reduction is the application of continnal steady

Pressure over a period of time.
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Closed reduction : It is achieved by

* Application of action; counter traction, bending, levering, and other manipulative meang,

* Muscle fatigue and relaxation is achieved with balanced anaesthesia and use of traction
with Gordon extender and by hanging the extremity against patients own body weight,
Open reduction

-+ Most commonly empleyed technique especially for complicated or unstable fractures,

¢ Fragments are reduced and aligned afier making an appropriate exposure of the bone }

segments under direct vision.

* Itis achieved by the application of traction, counter traction, rotation, levering with bone ’

forceps, osteotomes and other equipment. 5

* Follow good surgical practice while making an approach to the bone e.g.
(a) Gentle handling of soft tissues.
(b) Follow normal muscles separation. ,
{¢) Avoid cutting into o through major blood vessels or nerves,
{(d) Preserve soft tissue attachments 10 the bone.
(e} No periosteal stripping.
-C. Retention refers 1o keep the already anatomical reduced bone fragments into appositicn
30 that there is no motion | at the _f{gc_mre site.
D, Rehabilitation is the returning Bf_}ial:rﬁﬂlcy of bone as it was prior to fracture, as a single
unit and early ambulation is possible.
Key points for temporary stabilization and management
Temporary stabitization of fractures considered for delayed repair is performed to increase
patient comfort and to reduce local soft tissue swelling and further soft tissue injury,

¢ Fractures below the elbow and below the knee should be stabitized with external coapiation
until definitive treatment.

* External support should extend from just proximal to the joint immediately above the
fracture and distally to the toes.

* Fracture above the knee and above the elbow is difficult to stabilize with external coaptation
and the animal should be cage coenfined without splinting until definitive treatment.

* Prophylactic antibiotics in patients with closed fracture should be discouraged as
indiscriminate use of systemic broad-spectrum antibiotics may lead to increased risk of
nosocomial infection.

* Open fracture sites should be cultured and the animal placed on empirical broad-spectrum
antibiotic or combination while awaiting culture results.

DISLOCATION OR LUXATION

Dislocation is defined as complete displacement of articular ends of bones, while subluxation

refers to partial dislocation. Dislocation may be:
_A Compiete dislocation—one completely separating the surfaces of a joint.

J Simple (closed)—one in which there is no communication with the air through 2 wound.

N f' Compound—one in which the joint communicates with the air through a wound.

<
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« Pathological—one due to paralysis, synovitis, infection or other discases.
+ Complicated—one in which there is breach in skin integrity, _l_a_c_e_rations_9f_sqf_t_g§s_ues,
injury to_nerves, vessels, tendons and tggljl]g of cartifage.

« Acute luxation—one that is of recent occurrence.

« Chronic luxation—existence for a long time.

Etiology N N
« Dislocation .may occur congenitally due to improper position of a joint or under-
development of articular ends of bones of foetus, .
« Traumatic dislocation may occur due to direct violence caused during jumping and
accidental slipping. ~ -
« Dislocation may occur due to some pathological cenditions of joints, paralysis and
atrophy of muscles, destruction of articular ends of bones and ligaments.

Incidence
Dislocations are relatively less commeon both in large and small animalls due to presence of
heavy muscle mass, sufficient strength of supporting ]ig_a_mqm.ous and tendinous structures. The
_f;equency of occurrence of common dislocations in animals is:
« Bovine—(a) Femoropateltar joint {¥) Coxofemoral joint (c) Rarely other joints.
+ Equine—(a) Eé_tbik '(-i;) ._St,iﬂg: {c) Eip {(d) Rarely other joints.
+ Canine—{a} Hip (b) Shoulder (c) Rarely other joints.
Symptoms _
» Unnatural position of the litb, shortening or lengthening of it, and disturbance of function.
+ Change in the external shape of the joint is marked, bulging of soft tissues by the head
of the displaced bone and formation of pits.
+ Passive movements are resiricted and painful in majority in cases.
* Inability to use the limb and immobility of joint. .
 There is excessive movement of joint in all directions when all the ligaments including
the capsular ligament are ruptured.

Differential diagnosis

Signs Fracture Dislocation

Pain sensation No period of numbness Constant

. . .
Noise while movement Rocking noise

Crepitation
More diffuse

Recurs immediately unless

Tenderness Intense, diffuse

Very little chances of immobilized

Chances of recurrence _
' recurrence after reduction

Mobility

Location

Abnormal mobility Restricted mobility or immobility

Only joint area

Anywhere in the bone, joint
may be involved

!
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General principles of treatment

Rehabilitation of the whele animal patient is the object of the treatment dislocations. When
dealing with dislocation, the clinical signs shown by the animal may mimic those of fracture.
Physical examination may at times be confusing when trying to separate dislocation from fractures.
It is important 1o use radiographs in the diagnosis and evaluation of distocations. The possibility
of complete superimposition of the two components of a joint so that the joint appears 10 be intact
makes two-plane radiography a necessity, Radiographs will afse delineate the possibility of a
fracture associated with the distocation {fracture- dislocation). Neurat involvement can occur with
dislocations, especially those that leave the Joint completety unstable, Anatomically most nerves
pass very close to the joints as they radiate 1o the distal extremities,

The basic treatment of dislocations involves:

* Reduction of the joint.
*» Immobilization while attempling to gain stability.
* Remobilization of the joint 1o gain function.

Reduction of a joint should be done under general anaesthesia. Most joints are difficult or
impossible to reduce under heavy sedation and would require unnecessary suffering by the
patient. Reduction should be carried out as soon as the animal is s1able encugh to undergo genera)
anaesthesia. The majority of joint dislocations that are seen in small animal orthopaedics can be
reduced in a closed manner, It is important to have a thorough knowledge of the anatomy of the
Joints involved as well as the mechanism for luxation. Most luxations are successfully reduced
by reversing the cycle of dislocation and a characteristic “clicking noise” is heard when the
articulating surfaces are brought to the same level by traction, In large animals, traction is

generally done by means of two ropes; one placed to the proximat and the other (o the distal parts
of the limb.

Once the joint is reduced it must be immobilized so that stability is regained. There are
certain exceptions to this rule, such as a ventral dislocation of the hip in which stability is
achieved at the time of reduction. In this case mobilization: of the joint is carried out while at the

. same time preventing abduction of the limb, which would allow recurrence of the dislocation. The
type of immobilization required for each dislocation rmay vary even with involvement of the same
Joint. It is important w take the affected joint through a range of motion to determine what
position will vield the greatest degree of stability. Some joints always require the same position
for immobilization to be successful. The time interval for immobilization of the joint depends on
the severity of the soft tissne injury. In general relatively short periods of immobilization (10 days
to 2 weeks) are advocated in order not to permanently impair joint function and range of motion.
Further support, allowing more motion of the joint, may then proceed,

The moblilization of joints following immobility is usually left to the ingenuity of the
patient and its owner. Atiention paid (o this portion of the treatment will often make a significant
difference in the end resuit. Rehabilitation of the patient through physiotherapy techniques has
only recently been introduced in veterinary orthopaedics.
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APPLICATION OF EXTERNAL IMMOBILIZATION FOR FRACTURE TREATMENT
CASTS

1. Plaster of paris (POP} cast

The most popular form of external immobilization is the
plaster of paris cast. It has the advantage that it can be easily
and accurately moulded to the contour of the limb but has the
disadvantages that it is heavy, slow setting time, impervious to
fluids and resented by many patients.

To obtain satisfactory immobilization, the joints
immediately proximal and distal to the fracture must be included
tn the cast. The most frequent complications following the
application of a plaster cast are as follows: removal by the
patient; excoriation of the skin at the extremities and if the
foot is not included in the cast, uneven pressure may interfere
with the circulation and results in a swollen foot, Plaster of
paris cast must be examined the day after application and
thereafier at least once weekly until removed. A serious danger
with plaster fixations is the tendency for excessive pressure to
be applied to the limb; if this is sufficiently severe, it will
result either in damage to the skin where the pressure has been applied or it may cause a lgml
suppression of the blood supply 10 the ared, which can result at least in an ischaemic contraciion
of muscle.

Plaster of Paris cast
application in humerus
in dog

Apptication

* After reduction of fracture, boric acid or sulpha powder is liberally applied to the limb
followed by placement of one or two layers of ordinary bandage.

* Iiis advisable to spread a uniform layer of cotion (preferably non-absorbent) wool over
the area 1o prevent injury due to friction or compression.

* The bandage is immersed in water (30°C-35°C) until bubbling of air steps and ,\quee;cd
to remove excess water which should immediately be used for bandaging, It solidities
in few minutes and then the whole bandage becomes a stiff cast over the regior.

* The plaster cast should be applied with enough but ot excessive prossure as it may
compromise circulation and cause pressure sore,

* The plaster bandage should be applied spirally from top t botom or vise-ser, rather
than being wrapped at one place.

* Each wm of the plaster bandage should overlap previous turn by half of s wid "1 and
may be folded on iself to change the direction,

* Fach layer should be smoothened with hand provided good bond itk the preceding
layers.

* Longidinal POP splints may be incorporated into the caste to provide addionai support
espchcially in small ruminants.

* At the knee and hock joints, plaster is applied in the *figure of eight’ fushion to prevent
breakage of the cast just below these joints.
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o After final application of cast, the surface is rubbed with hands to provide a smooth and
hard coating. Sufficient time should be given for hardening of plaster cast.

s A full-limb cast provides the most rigid stability and the cast padding layer should not
be more than two layers thick to provide optimum fracture stability.

» The animal may require assistance to rise in the first few days till they adapt w0 the cast
and learn to rise without assistance.

Fiberglass cast

Fiberalass resin-impregnated cast is a new synthetic material
that replaced the plaster casting materials. It is light weight,
Impact resistant and radiotucent. The material hardens quickly
and reaches 1o its maximum strength in as shorter time. When
wet, they du not lose their strength, and they can be easily dried
and reused. However, the material is not commonly available
and high cost limits ils routine use. Moreover, the material does
not contour a limb as easily as does the POP.

The method of application is similar 10 that of POP cast.
However. water proof stockinettee should be used to wrap the
limb before application of cast otherwise water may seep 10 the
skin due to porous nature of the material,

Orthoplast

Thermally sensitive plastic such as erthoplast combine
malleabilitv. sirength and cohesiveness in the construction of
splints of various application. It can be placed in a conventional
microwme oven at @ medium-high setting for 60 seconds. After
the material is warmed, it can be easily cut and contoured to the
desired pattern and then necessary to create a splint suitable for
coaptation distal to the elbow and stifle joints. The matenial can
be tolded onto itsel to increase its rigidity. Wrapping the material
180 degrees around the timb also improve stability.

Orthoplast application
in Kangaroo

2. Splints-

The application of a rigid structure which is held in position by
bandages is useful in certain relatively exposed regiens such as
metacarpus. metatursus, the disial end of the radius and ulna and the
distal end of tibia. Splints can be constructed from relatively inexpensive
and readily available materials e.g. bamboo, wood, polyvinyl chloride
{PVC) and metal bars.

s Metal splints have recently acquired considerable prominence
in the form of the ~“gutter”™ splimt. This is made of alominum-
which is bent into the form of a half tbe with its ends and §
edges belled outward and small punch holes stamped outward 1o §
afford fixation for the bandage. This is mainly used in the lower
parts of limbs of small animals.
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« Mason meta splints arc useful for caudal application distal to the elbow and stifle joints.
They are usually made of aluminum or heavy plastics. The plastic spint usuul.l_\f k_m.\
foam-padded sponge linings and can be easily trimmed to the desired length. Tbe indwu.unn
for use of these splints are mainly metacarpal injuries, dorsal ligamentous injuries of the
carpus and distal to the tarsus.

+ Wooden or bamboo splints are
commonly used for fracture
management which is applied after I
being suitably padded to prevent '
pressure sores in the limb. Excessive
padding should be avoided because it
reduces the effectiveness of the splint
by getting compressed with time. Each R
end of the splint should be padded prior |
to its application. Although it is care-
fuily applied, subsequent displacement
is liable 10 occur. which needs resetting
or changing of splints.

« Polyvinyl chloride (PVC) splints are commonly used in pets and suMInanE oW
A 15 cm diameter pipe is used to make gutter splint for adult ruminant~ angd 7-10 ¢
diameter pipe for sheep. goat and calves. Padding of each end of PVC splint s must
before application.

Wooden or bamboo spiints

Thomas splints

Thomas splints are metal loops which fit sround the
proximal ¢nd of the limb with a longitudinal loep projecting
hevond the distal end of the limb. These splints were designed '
10 apply longitudinal traction on the bone. They are made out :
of light metal rods (aluminum) available in sizes of 3/16 inch.
Li inch. 3/8 inch etc. both for fore and hind limbs. The ring of
thomds splint should be properly padded and contoured in
such a way so that 71 will it comfortably into groin areas and
should net rub on the shoulder areas. The leg bars should be
straight in fere limbs while bent in hind limbs to contour the
angles of the stiffe and hock. In ruminant. metal fool plate
provides suitable anchorage for the hoof. If the thomas splint
s properly applied, rarely fails although some complications
may be encountered like abrasions and rubbing sores in the axillary and eroin arvis, Probonged
use should be avoided as may cause disuse muscle atrophy.

Thomas splint

External Pin splints

Dr. Stader was first to design the first veterinary external pin splint in mid 50~ Later during
tate 40's, Dr. Ehmet prepared many types of external splinting model and is marketed by Kirschner
Mfg. Co. as the K-E splint.

b
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Classification of K-E apparatus (Heirholzer)

K-E Splint components:

1. Fixation pins :

¢ Trocar pointed Steirmann pins, usually non-threaded.
* Single point small pins : 5/66” (1.95 mm) Diameter.

* Medium pins : 3/32" (2.38 mm); 1/8" (3.17 mm).
» Large Pins : 3/16" (4.78 mm); 1/4 (6.35 mm).
2. Ext. Fixation Rod/bar or connecting rod/bar
¢ Small Rod : 1/8" (3.17 mm} diameter.
e Medium : 3/16" {4.72 mm) diameter.
¢ Large Rod : 7/16” (11.02 mm) diameter.

3. Fixation Clamps :

= Single: Small, Medium, Large.
* Double: Small, Medium, Large.

Depending upen configuration

| Fixation pins (Half pin) pass
through cne skin surface and
bath comces. Connecting bar{s)
on one side.

Fixatien pins (Full pin) pass
through both skin surfaces and
both cortices, connecting bars
placed on either (opposing)
sides. )

Combinaticn of type §, II : je
Halt and full pin each. Each
system is interconnected to
create three-Dimensional or a
triangular frame.

K.E apparatus again may be classified as either uni-planar or bi-plannar.

If ail the fixation pins and connecting bar(s) occupy a single plane, then the fixator is
uniplaner. Type II configurations are uniplaner whereas when the fixation pins and connecting
bars are placed at another plane it is called biplaner fixation technique. Most type I configurations
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are uniphaner; however, if 2 half-pin splintage fixators are placed at 60 degree to 90 degree of
axial rotation to each other and the frames interconnected, the resultant type I configuration is
biplaner. Type 1 configurations, by definition, are also biplaner.

Indications
o Adjunct to other internal fixation . To prevent axial
rotation or/and collapse of fracture site e.g. IM pin,
Cerclage wiring, cross pin etc. It can be removed in 3-
5 weeks after assessing the callus by radiography,
generally up to the fermation of bony callus (strong or
organized) which can prevent rotation or collapse.

¢ For Primary fixation in:
1. Hypertrophic non-unions.

2. Arrophic non-unions open seduction manner with
decortification and bone grafting.

3. In severe comminuted fracture, where proper
reduction, immobilization and fixation is not possible
in closed reduction mamer.

4. Open gunshot or infected fractures.
5. Corrective ostectomies.
6. Stable/non-stable fractures.
7. Mandibular fractures.
o Arthrodests along with cross pinning.
"+ Limb lengthening procedures.

.;"'a- s
T mas
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Type | biplanar : 2 halt-pin
splintage fixators are placed at
different plane of axial rotation
to each other and the frames
interconnected

Type I and 11 external fixation technique is applicable only below the stifle and elbow.

Principles of application
s Sirict asepsis.

« Ensure normal anatomical reduction which may not be perfect during closed application/

reduction.
+ Pins must be maximally spaced in each segment.

« Use as minimum &s possible pin length and connecting bars.

« Pins must penetrate both bone cortices.

» Clamps should be attached as close to skin as possible.

o Use adequate size pins (not more than 30% the diameter of the bone) and connecting

bars.

e [nsert pins without causing thermal necrosis.

+ Avoid distortion of skin or mndertving muscles during insertion.

+ Application of three pins in each segment gives 50 to 100% maore sirength in compression,

bending and torsion than two pins.

e Most common technique of application is type I and or type Il
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s Type I frames (unilateral} are the least stiff. Type I (bilateral, uniplaner) frames, which
are frequently used for tibial, radial, and ulnar fractures, are 100% stiffer than type 1.

o Frames 2 Type III (biplaner) fixators are stiffer then uniplaner fixators.

Key notes

» Extemnal fixators applied to long bones in the proximal 398
limbs are limited to type I frames (unilateral connecting
bar).

» Placing a double connecting bar will increase the stiffness
of the type I frame and may be particularly helpful in
larger dogs. Alternatively, type I biplaner configurations
or curved connecting bars may be used to increase frame
stiffness.

¢ Anintramedullary pin can be left protruding through the
skin and incorporated in the connecting frame. This is
known as a “tie-in” configuration and significantly
increases the strength of the repair.

e Tibial, radial, and ulnar fractures are particularly
amenable to external fixation. '

ESF application in radius

e Type II frames are easily applied to the tibia and radius
and previde ngid stabilization.

» For fractures in large dogs or for comminuted fractures in which limited load sharing

Y exists between the fixator frame and the bone fragments type 1l frames may be used.

» Articular fractures, fractures Jocated near joints, arthrodesis, and adjunctive support of
tendon repairs are additional conditions in which ESF can provide additional support as
a transarticular fixator.
Advaniages
¢ It does not mntertere in the proper fractured area.
* It can be used in closed method,
e It is simple and quick.
* 1t cap be used as hybrid fixation technique, e.g. Lag screws + K ~ E apparatus or IM
Pin + K - E apparatus.
* Adequate skeletal fixation without the physical presence of metal st Fracture site.
Disadvantages

* Strength of fixation sometime may not as great as with certain other devices especially
on femoral and humeral fracture in large breed.

¢ Pin tract infection is the common problem thus, requires highest post-operative care il
the ex-fix apparatus is removed.
APPLICATION OF TYPE | HALF-PIN-SPLINTS

Procedure :
* Reduce the fracture (open or closed).
» Maintain in reduce position during insertion of fixation pins.
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o Inset minimum of 2 pins in each fragment at same plane.

o Pins must cross one skin and 2 cortices and must be inserted at 35-45° to each other.
" » Place the proximal (I) and Distal (4) pins relatively near the end of the bone.

¢ Attach the connecting bar with four clamps.

» Tighten the clamps on the two end pins.

¢ Insert the center 2 pins through clamps and tighten all clamps.

» The splint is covered with gauze and tape.

* In open reduced fracture splint is applied away from incision line.

Type Nl (Full pin splintage) Standard Type Il .

« All fixation pins are driven through both skin surfaces (skin- bone-skin} so that fixation
bars can be placed on both (opposing) sides of the bone.

« Provides better support than type I ie. 20-50% more stiffness over type [

+ Fixation pins are driven perpendicular to the bone or at slight angle, which prevents
medial to lateral motion of the fixator.

+ medial to lateral motion of the fixators can also be avoided by compressing the top 2 pins
and bottom 2 pins together (toward each other) while tightening the fixation clamps.

« Application limited to the bones below the stifle and elbow, primarily tibia and radius.

Complication of K-E apparatus

s Pin tract sequestra : Generally, due to thermal necrosis if present should be removed.

» Local Infections of pin tract and drainage is the most common problem. which could
be caused by excessive skin and soft tissue movement, tension against the skin and
loosening of the pins.

* Loosening of skeletal fixator : pins loosen due 10 angle of insertion being less than 35°
and due 10 loosening of single fixation clamp.

* Bending of the transfixation pins may occur due to too much weight bearing. insutficient
strength and number of pins and nappropriate size.

s latrogenic fractures may also takes place due to use of oversized pins, pins placed too
close together or near the fracwre line or in a fissure, unrestricted activity causing
fracture through pin holes.

Client education
« Restict activity.
+ Leash walk.
+ Avoid fencing etc which may catch or tangle the apparatus.
s Inspect apparatus daily for any foul smell discharge etc.
» Retum every 2 wks for checkups and evaluation.
» Regricted activity to continue for additional 6-8 wks even following removal of splintage.

APPLICATION OF INTERNAL IMMOBILIZATION FOR FRACTURE TREATMENT

Intramedullary pinning (IMP)

IMP is the most commonly used internal fixation devices used in veterinary surgery.

Steinmann pins, K —~ wire, Rush pin and Kuntschner nail are used for this.

ATVEE R T I
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Steinmann pins : Steinmann pins commonty used are 9" to
12" long and 1/16™ to 1/1" in diameter. The pins may be available
in chisel Trocar and Threaded trocar point. It may be double pointed
or single pointed. The chise! point is less apt to leave the medullary
cavity or penetrate out of the opposite cortex. A chuck and key is
required for its insertion. Due to its round, smooth shape it offers
little resistance to rotation. It may be used for stack pinning using
a large pin that fills the medullary cavity.

» Healing is due to the development of periosteal bridging
callus.

¢ When K-E apparatus is to be used in conjunction with an
LM. pin the size of IM pin should be about 60-70% of the
medullary cavity.

+ IMP should be used in small and medium breeds.

» Open or closed approach may be followed. Closed technique

used when fracture is of recent origin easity reducible, and
stable.

Intramedullary pinning

* Mostly fractures of long bones ie. femur, Tibia, Humerus, ulna Radius may be treated
with the IMP.
Indications
» Diaphyseal Fracture of long bones.
» [rregular transverse and short oblique Fracture.
» In spiral and comminuted fracture with auxillary fixation.

Advantages
« Simple technique.
» Inexpensive.
« Mimmal surgical time.

Disadvantages
¢ Cannot resist the rotational, compression or traction forces.
¢ Damage to medullary blood vessels and osteogenic tissue.

Technique
Retrograde Technique : (Femur) {Humerus)
» Pin 15 insented from the fracture site inio the medullary canal of the proximatl fragment

with a steady pressure by using either the 13anual chuck or batiery operated chuck til
it comes out of the trochanteric fossa and out of skin.

+ The pin chuck is disengaged and applied to the pin protruding from the skin. The pin
is withdrawn slowly. again by making 1/3th turn of the wrist. till its end is leve] with the
distal end (Fracture end)} of the proximal segment.

» Fracture is reduced, aligned and held in this position.

» Pin chuck is advanced to place the pin down the medullary cavity of the distal segmen
at metaphyseal epiphyseal area. B
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+ The pin setting is evaluated by measuring with an other pin of same length 'or by
radiography.

» The excess pin, protruding from the skin at trochanteric fossa is cut with pin cutter as
close as possible and pushed under the skin.

» Penetration of distal/adjacent joint surface is absolutely is avoided.

Antegrade/Normograde/Direct pinning

The pin is directed into the medullary canal of one fragment from the appropriate point on

the epiphyseal area up 1o the fracture line. Then the fracture is reduced and held in reduction
while the pin is advanced to across the fracture line into the other segment and seated securely.

Point of Start/Entrance Bone Seating of pins

Subtrc:hanteric fossa Femur Distal caudal condyle
Ant crest of greater tubercle Humerus Medial condyle
Medial slightly behind straight Tibia Medial malleolus
Patellar ligament Ulna Olecranon process
Distal epiphysis at the cranial border  Radius (Mostly avoided)

Multipie (Stacking) Pins
+ Provide more secure fixation.

* Pins can be inserted by retrograde/normograde technigue. Otherwise first pin by retrograde
method and then following reduction additional pins by antegrade method. Multiple
points or contact provide more rigid fixation against rotational stress.

+ Caution against tatrogenic trauma/fracture particularly when cortex is thin or there are
fissures present.

Intramedullary bone pin size required in dog and cat

Body weight (kg) ’ R

Size (mm-l.-

Femur o

>18 : 3.96875-4.7625
9.18 o 3.175-3.96875
4.5-9 D ,.2.38125-3.175
<43 : 1.5875-2.38125
Tibia o

>18 : 3.175- 3.96875
9-18 : 2.38125-3.175
4.5-9 B 1.5875-2.38125
<4.5 : 1.143-1.5875
Humerus ' '

>18 : 3.175- 3.96875
9-18 : - 2.38125, 3.175, 3.96875
45-9 e .1.5875-2.38125
<45 Lo 165115875
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Cross Pining

Pins are placed across fracture line at converging angles to provide
2 or more points of fixation. This technique of fracture management is
useful for treating metaphyseal or epiphyseal fracture I-IV (Salter Harris
fracture).

Advantage includes stable reduction without invading joint and
ensures early joint motion.

“Disadvantages include more difficulty than direct pinning, retrieval
of pin and may retard physeal growth.

Rush pinning A

I
Indication /" D
s Fracture of metaphyseal region. \, \/J

* Fracture of Proximal humerus, Tibia and distal femur. Cross pinning
Technique
» Pin when driven into bone provides three point fixation.

+ Rush pin has a beve! at one end (to slide off the far cortex and glide along inner cortical
surface) and a hook on the other (to engage in the cortex).

« Requires a guide hole to insert the pins.
+ Pins come in 3/327, /8", 3/16" and 1/4” diameter.
« Steinmann pins can be used as rush pins or in rush pin principle.

e Two pins are inserted into metaphyseal region at an acute angle of 30° to the long axis
of bone.

s Pins are hammered slowly in and up the medullary cavity. The beveled end of the pin
bounces of the opposite endosteum to engage or rest against the starting cortex, This
provides three point fixations.

Disadvantage inciudes premature closure of physis, if used in
young animals

BONE PLATES
Application of bone plate is the ideal for accomplishing an

early return 1o full function. Bone plate was widely used before, now in
most of the cases; compression plate has replaced the use of bone plate.
Bone plate is available in different designs, cross-sectional area and
hole types.
Classification of plates

+ Compression plate

» Neutralization plate

« Buttress Plate

Bone plate application
in radius-ulna of a dog

« Bone plates
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Key points

» It is important to choose a plate of correct length and type. Straight plates and semi-
tubular plates are the ones commonly nsed.

+ AD, ASIF plates (straight} are made to accommodate 20 mm. 2.7 mm, 3.5 mm and 4.5
mm screws, 4.5mm plates can be had in narrow or broad type (width).

¢ Semitubular plates are only one mm thick; and are used as tension band plates.

o 172 circle—used with 4.5 and 6.5 screws 1/3 circle used with 3.5 screws 4.0 1/4 circle—
used with 2.7 screws. _

« Round hole plates are used with an external tension device when compression at fracture
site is desired.

s Length of the plate should be more or less equal to the length of the bone i.. continue
towards metaphyseal area.

» A minimum of 3 screws should be placed on either side of the fracture.

o The first screws on either side of the fracture should not be less that Smm from the
fracture tine. 1 cm would be ideal.

s Correct and accurate contouring of the plaié to the bone is necessary. It may be
advantageous 1o prestress or aculely bend the plate where it is next to the fracture line
so that there is a gap of 1 10 1.5 mm between the plate and the bone.

+ Plates are positioned on the tension side of the bone.

+ Femur — Lateral surface
+ Tibia — Medial surface
+ Radius — Craniolateral aspect
¢ Humerus  — Craniolateral aspect

+ Plates when used in dynamic compresston fashion result in primary bone healing.
¢ Avoid fracture line under the plate hole.

e Indication of screws (the steps involved) is same as with other plating 1echniques

INTERNAL IMMOBILIZATION BY USING BONE SCREWS
Bone screws are of two iypes namely cortical screws and cancellous screws.

Cortical screw : It is used primarily in the diaphyseal bone. Screws are fully threaded with
more threads per unit length than cancellous screws. Threads are shallower and more flat pitched.

Intra-fragmentary compression with a cortical screw
|t requires drilling a larger hole {the diameter equal to the size of the screw) in the near
cortex and another hole equal to the size of the core of the screw in opposite or far
cortex.
¢ The far cortex is tapped with a corresponding tap, diameter of which is equivalent to the
size or the screw to be implanted.

o The tap is always moved 2-3 rotation forward and 1/4 rotation backwards.

¢ Depth gauge is used 1o measure the distance between the cortices.

« Countersinking is made for proper fitting of the head of the screw in the near cortex.
e An approptiate size (i.e. length) screw is tightened.
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Cancellous screw : It is used to compress fragments of epiphyseat and metaphyseal area.
Cancellous screws may be partially or completely threaded with few threads per unit length.
Threads are deep and relatively high-pitched.

Indication and application : Primary fixation in epiphyseal or metaphyseal fractures can
be done by placing cancellous screw. Tt is implanted with no threads crossing the fracture line
after drilling the appropriate size hole in both segments, tapping it and the seating the appropriate
length screw. Some cancellous screws are self-tapping. Tightening the screw brings compression
of the segments as the near fragment slips on the smooth shank.

TENSION BAND WIRE

Principle : Active distracting forces are counieracted and coaverted
into compressive forces. It is achieved by inserting 2 K-Wires and a
tension band orthopedic wire.

Indication
« Avulsion fracture or osteotomies of any epiphyseal area.
o Avulsion fracture of tibial abercle, medial malleolus, tubercles
or acromial process of scapula.
e Arthrodesis of inter tarsal joints.

Schematic diagram
. . of Tension band
Technigue for repairing fracture of olecranon process wiring
» Reduction of fracture is the first step.

o Tnsert two pins (parallel) from the top of olecranon process starting from its caudomedial/
lateral comers across the fracture line to engage the cramal cortex of the ulna distally.

e A transverse hole is drilled through the diaphysis below the fracture line and an orthopedic
wire is passed through it.

o The wire is twisted in figure of eight fashion and tightened by twisting.

o Individual K-wires are bent backwards. cut and rotated cranially so that ends are buried
in soft tissuve.

ORTHOPAEDIC WIRING

Orthopaedic wire may be placed around the circamference of a bone that completely or
partially goes around it. Wiring is always preferred to combine with other fixation technique
*rather than a sole method of repair or fixation in any type of fracture.

Indications
o Long oblique (Length of fracture line should be double the diameter of bone), spiral and
comminuted fracture.
« For auxillary fixation.
General rules of application of orthopaedic wires
o Use orthopaedic wires of sufficient strength (e.g. 10, 20,22 gauge).
+ Apply tightly.
» Indicated on diaphyseal fracwres.
o Notching before placement of wire may be needed.

DEWERY PR R EING FOL S MO S

oAl
Bt

Fracture and Dislocation ' - S 547

» Wire should preferably be placed 0.5 cm from fracture fine.
o Always use at least two 2 wires. Spaces between them need to be about 1 cm.

Application of Cerclage wire _ ,
» Reduce fracture segments. '
s Pass the wire arcund both segment with'a wire passer or a curved hemostat.
o« Be sure not to include any soft tissue between wire and bone. !

+ Twist wire ends uniformly.
« When it is tight keep tightening and bend it towards bone and ‘out off the rest.

Hemicerclage application
+ Drill a hole on either side of fracture fine.

» Pass a wire through the holes and twist the wire ends together to compress the fracture
line and cut excess wire off.

INTERLOCKING NAIL (IN)

A relatively new implant system that has been
introduced to the veterinary surgeon is the
intramedullary interlocking nailing. An IN is a large-
diameter “pin” that is introduced into the medullary
cavity of a fractured bone and locked in place with
screws placed through holes in the IN into the bone.
Mechanically, the IN is a hybrid between an IM pin
and a bone plate and functions like an IM plate. It
has biomechanical advantages over a bone plate
because it is placed at the neutral axis of the bone
similar to an IM pin. The IN system is most
applicable to fractures involving the humerus, femar
or tibia.

REHABILITATION
Aim

Instruments for intramedullary
interlocking nailing

* To improve the active pain-free range of motion of jeint.

* Improve use of limit reduce lameness.

¢ Improve muscle mass and muscle strength.

* Improve daily function.

* To help prevent further injury.

Standing exerc'i_s;e

* Place the dog with all four feet squarely undemeath, then support the affected body part

with a towel or sling to support the body and allow some weight-bearing. When the dog

slowly cdilapses, pull it back up and repeat the exercise. Such exercise should be repeated
for 10-1% times two to three times daily and gradually increase to 3 minutes per session.

Slow walks are perhaps the most important exercise in the early post-operative period.
The walks must be at a speed to encourage weight-bearing.
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Fracture fixation devices

External coaptation (cast)

consistently using the limb at a walk with progressively decreasing lameness. Slow
climbing is encouraged for proper use of the rear limb. ;

Treadmill activity is very useful rehabilitation protocol. The ground moving underneath
helps to begin using limb of non-weight bearing dog. Treadmills help to reduce the stress 3
and pain of limb movement in conditions like hip and knee. .|

Dancing and wheel-barrowing are the techniques to increase weight-bearing and stress g
on the rear and forelimb respectively. After muzzling, forelimbs are lifted off the ground
for dancing and rear limbs are lifted for wheel-barrowing.

Sit-to-stand exercise helps to strengthen hip and siifle extensors.

Controlled ball playing in the early rehabilitation period is a good therapeutic exercise.

Suggested uses

Only on fractures below the elbow or knee.

Intramedullary (IM) pin (single)

Limited use on long bones due to rotational instability.

IM pin plus Cerclage

Oblique or spiral fracture line 2 times the bone diameter.

IM pin plus lag screw

Oblique or spiral fractures where space permits screw use.

IM pin plus external fixator

For most diaphyseal and metaphyseal fractures.

Rush pins

Metaphyseal, physeal and epiphyseal fractures.

Interlocking IM Nail

Most diaphyseal fracture configurations.

External fixator

Most diaphyseal and metaphyseal fractures.

Bone plate

Most fracture configurations due to varied plate design.

COMPLICATIONS OF FRACTURES
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Injuries 1o soft tissue

Severance of major arteries,
veins and nerves

Complications of fractures

I

I
v ’
Local ’ - General
| + Shock

I » Fat embolism
\ l » Hyposiatic pneumonia
Early Late

+ Delayed union

s Non-union

s Malunion

Joint involvement.
infection in compound

1. Detayed Unien exists when the fracture has not united in the time normally expected of
it. In the majority of cases healing is progressing normally but at a slower rate than is usual. The
normal time may vary according to age, species, breed, bone involved, level of fracture and type

Fracture and Dislocation sas

C. Non Union

A. Delayed Union B. Mal Union

of fracture. Radiographically. the fracture line is visible, there is minimal callus formation and
fracture site has a feathery or woolly appearance.

Treatment options are to ensure that no abnormal factors are present. Management includes
replacing the implant o increase the stability, cancellous bone grafting to accelerate bone healing.
infection control and physical therapy.

2. Malunion implies that a deformity is present although the fracture has healed satisfactonl
The juints proximal and distal to the fracture are not in normal anatomic relationship to euch
other. The factors involve in mal-union include poor reduction and alignment. inadeguate
immobiization and artificiat fusion of epiphysis.

Treatment options include cormective osteotomy and stabilization with external fixator or
bane plate 1o realign joints and the limb axis.

3. Nonunion is the complete cessation of fracture healing and will not occur without
surgical intervention. The factors involve in non-union include infection, foreign bodv reaction.
hyperemia, avascutar necrosis, interpositioning of soft tissue and distraction. Radiographicaily
fracture line is visible with no callus formation or union in inactive nonuaion whereas active
nonunion shows incomplete callus formation.

Treatment options include surgical exposure of the fracture site with preservation of soft
lissue attachments. procedures to stimulate maximum osteogenic response and accurate reduction
amd alignment of the fragments and their rigid stabilization with bone plate.
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TENDONS AND TENDON SHEATHS {Synovial sheaths)

* A tendon is a band collagenous tissue that attaches a muscle to the bone.

¢ Consists of fascicles of collagen fibers embedded in a ground substance and generally
run parallel to the long &xis of the tendon.

» The fibroblasts, present between tl.e collagen fiber bundles, are responsible to produce
long fibers of collagen.

» The loose fibroareolar tissue, forming the interstitial tissue (endotendon), binds the bundies
together and supply fine blood vessels, lymphatics and nerves.

+ A tendon is covered by fine connective tissue sheath called epitendon.

¢ At the surface of the tendon, the loose tissue is condensed to form a thin, fibroelastic
layer, the paratendon, except where tendon sheath is present.

The paratendon covers and separates a tendon from another tendon ard facilitates free
and gliding movement of the tendon just like a synovial sheath.

* A tendon sheath/synovial sheath surrounds a tendon in areas where there is a marked
change in direction of a tendon or a tendon passes under a ligamentous band or through
a fascial sling.

« The tendon invaginates into the sheath to form a closed double-walled cylinder.

* The inner (visceral) layer is closely attached to the tendon by areolar tissue.

+ The outer (parietal) layer is attached to adjacent connective lissue or periosieum.

¢ Because of this method of formation, the inner and outer layers are usually connected
by an elongated mesentery, the mesotendon.

* The latter.is important in passage of blood vessels and nerves into the iendon tissue
within a sheath.

. Tepdons get blond supply from twe main sources. Small arterioles enter the tendon from
adjacent muscle and run longitudinally in the interfascicular areolar tissue, accompanied
by veins and lymph vessels. These longitudinally situated vessels anastomose freely with

(R
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small vessels from adjacemt paratendon tissue or synovial sheaths by means of the
mesotendon.

« The nerve supply of tendons appears to be almost entirely afferent, and specialized
afferent receptors, neurotendinous endings, exist in tendons, especially near the muscle-
tendon junction.

BURSA

Truefanatomical bursa:
e Connective tissue sacs lined by secretary endothelium, synovial membrane and containing
synovia (a viscous fluid).
o Interpdsed between moving parts and at points of unusual pressure.
o Situated between tendons, ligaments and muscles and many bony prominences, or
occasionally between two tendons.

Acquired/False bursa:
« Develop in animals usuaily between skin and bony prominences, as a result of chronic
{rauma.
¢ Resemble closely 10 anatomical bursa, however, they are lined not by a synovial membsane
but by a flattened tayer of granulation tissue.

Ligament
¢ A ligament connects a bone to another bone.
« Structurally similar 10 a tendon, predominantly composed of collagenous fibers, but some
elastic components are preserl.
Tendon injuries
¢ Tendon injuries are common in equine while uncommon in Tuminants.

o Lacerations or rupture of flexor and extension tendons in mid metacarpal/metatarsal
region are common as they are less protecied due 1o absence of supporting tissues.

» Tendo Achillis in draught bullocks and buffalo bull are also predisposed to injury.

* Rupiure of tendon may be partial (tendonitis or stzained terdon) ar complete subcutaneous
division across its fibers.

» In general, rupture of tendon occurs ar the musculo-tendinous junction or at the poiat of
its insertion.

+ In bovine. rupture of tendons of digital flexor, gastrocnemius and peroneus muscles are
COMMOE.

» Lameness and inability to bear weight are apparent signs.

»- Immobilization of the affected limb and use of biomaterials for encasement to prevent
adhesion following tenorraphy is recommended.

» Grafts are recommended in segmental tendon damage.

Contracted Tendons
o Common in new bora calves, contraction or shortening of flexor tendons results in
knuckiing of the fetlock joint.
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¢ Commonly forelimb is affected. I : Bursitis
* The degree of knuckling may vary | ( ' i « Inflammation of bursa due to traumatic origin, charactesized by accumulation of synoviat
from slight knuckling of the knee to (J ] A : effusion into the bursal cavity.
complete flexion of the pastern and - ? i « Bursitis may be acute or chronic.
fetlock joints which rest on the . 4 Al Acute Bursitis
ground. 1 o8
. [ o Caused by trauma, infection, open wound or extension of inflammation from tendonitis. !
* Treatment incledes: Application of : e : : ; : :
splints or plaster cast and in ' »- Initially not much swelling or exudation, however, characterized by pain (Dry bursitis). N
In severe N . . . .. H
cases a tenotomy of either one or e later, there is pronounced exudation and swelling of bursa (Serous bursitis) i
both fiexors is done and the limb is ‘ « When bursitis may be complicated by pyogenic infection (Purulent /Suppurative bursitis). :
immobilized, ¥ : o Treament includes anti-inflammatory, analgesic and antibiotic therapy. Aspiration and ‘;
¢ In chronic tendon injuries with Tenden lengthening procedures (Left o Right drainags may be needed in suppurative DU
contracture of the associated muscle, sliding Z plasty, according and V-Y plasty Chronic bursitis ;
Etendon lengthening procedure may o Caused by mild and repeated trauma or as sequel to acute form.
e ne iti i .
lechnicqetf::r:::osruapzztS]:fmn without a gap. The Z tenotomy, V-Y plasty, and accordion o Swelling is apparent but pain may not be present.
ed. . .
. &8 o Commonly affect point of efbow (Capped elbow), anterior aspect of knee (Capped kne=)
Spaslic Paresis and point of hock (Capped hock). :
e Characterized l?y congenitat shortening of the gastrochemious and superficial digital » Application of counter irritant, drainage and surgical excision may be required.
fiexor, contraction of the Achilles tendon, straight hock and spastic Jameness. i Sprain
* Occurs commenly in calves of 2-6 months of age. s Joint injuries in which fibers of supporting ligamexts of the joint are ruptures but continuity

of the ligaments remain intact.

« Differ from strain which is an injury to a muscle or 2 tendon due to overstretching or
overuse of any part of muscle-tendon unit. _

« Sprain may be graded as mild, moderate or severe depending on the degree of ligament
rupture.

o Clinical signs are inflammatory manifestations, tameness and loss of function of the

* Four surgical approaches are used to relieve the condition:

(i) Gastrocnemious tendon is severed completely and the superficial digital flexer tendon

partially between the point of the hock and the distal part of the belly of the superficial
flexor muscle. )

(i) Achilles tenotomy is indicated 10 cm above the point of hock leaving the fascial

sheath intact.
affected joint

« Treatment includes: rest, analgesics, support bandage, splints or plaster cast depending
on the severity.

(ii) Partially or completely severe the gastrocnemious and superficial flexor tendons
above the point of hock.

{iv) Severing of the tibial nerve branches supplying the lateral and medial heads of the
- gastrochemious. Rupture of Crutiate ligament
s The intra-articular ligaments, termed as cranial and caudal crutiaie (x-shaped), extend
from the tibia to the femur.
o These ligaments are the primary restraints against abnormal movements of the stifle

Tenosynovitis or Tenovaginitis
+ Inflammation of synovial sheath that encloses a tendon
» Tendon sheath is distended due to excessive secretions of synovial fluid.

» Generally it is caused by injuries and rarely by i i ' joint.
¢ It may be closed or open tJ y by infection. o The cranial crutiate ligament prevents forward displacement of the tibia. wheseas the
e In closed f pen pe- ‘ candal crutiate ligament prevents backward movement of the tibia in relation to the

. Iose. orm, lameness develops due to pain caused by distended synovial fluid. femur.

est, aspirati i rect] : . '
relief _p on of fluid and injection of corticosteroids into the tendon sheath provide » Injuries to these ligaments cause abnormal movement between the femur and tibia.
. . i iate ligament may occur in dogs but rarely in cattle.

o In open form, the infection enters the + Rupture of cranial cruciate hg 1y I y

sharp penetrating objects. Flushing th m:;-d on sheath through Open wo‘_‘“d C?us"'fj_by : + Reconstruction of ruptured cranial cruciate ligament with carbon fibers, autogenous fascia

jects. Hushing the digital tendon sheath with saline containing : lata (Paatsama technique) or patellar ligament is done.

antibiotics is used to econtrol the infection. -
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. Characterized by jerky movement due to fixation of the limb in exténsion while the
patella glides up over the trochlea to its maximum height on the articalar surface.
o Laxity of the patellar ligament predisposes the animal to upward fixation of the patella.

+ When onelimb is affected, the animal moves forward by swinging the rigid affected limb 5
outward and forward. : . ;

+ In bilateral involvement of the patella, the animai is unable to move forward or even lie i
down. ' :
+ In bovine, subcutaneous division of medial patellar ligament (medial patellar desmotomy)
either by open or closed method is the common surgical treatment of the condition.

As medial patellar ligament is absent in camel, desmotomy is not indicated. Injection of a

BBt . . E ;
i H mixture of turpentine oil and chloroform (15 ml each) along the course of the patellar ligaments
{Left to right) locking loop, double locking {Left to right) Krackow, continuous cruciate as well as around the patella may relieve the symptoms.

loop, three-loop pulley suture pattern and far-near-near-far suture pattern

{Left to right} Bunnel Mayer, Mason-Allen
and simple interrupted suture patlern

Upward fixation of patella . -

¢ Common non-inflammatory tunctional disorders of femoropatelar articulation in cattle,
buffalo and camels.




RN E

Physiotherapy deals with treatment of diseases by physical methods. It aims at correcting
deformities, making the joint movements more supple and preventing deforming tendencies,
developing paralyzed muscles, healing faster and restoring the functional ability.

Choice of the physiotherapeutic modality shall depend upon a variety of considerations, like
species, age, sex, stage and type of illness, therapeutic means available, their indications and
contraindications. Usually a combination if physiotherapeutic means / modalities are required to
be applied.

Principles of physical therapy
o Decrease pain and facilitate healing of inflamed and injured neurological and
musculoskeletal tissues.
« Maintain normal range of motion in affected joints, ie. hind limb, foré limb.
o Prevent soft tissue contracture and fibrosis in weak or paralyzed limbs.

¢ Prevent further disuse atrophy of affected musculature of bindlimb/forelimb during the
healing process of neurological and musculoskeletal tissues.

+ Improve strength and function of weak or paralyzed limbs.
» Maximize post-surgical recovery and function of the patient.
« Provide positive psychological effects for the patient and owner.

Classification
The commonly employed physiotherapeutic means are
. Cold therapy
. Hydrotherapy
Massage
. Exercise (active and passive)

. Heat application .

. Use of infrared and ultraviolet rays

. Diathermy (short wave and microwave)
. Electricity

. Cryotherapy. .

i
)
3,
4
5

6
7
8
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10. Acupuncture

11, Laser therapy

12. Electrostimulation

13. Pulsing electromagnetic field

14. Magnetic therapy.

The scope of physiotherapy is tremendous. practically from w

physictherapy is age ¢ld but its application on scientific lnes by v
and not much in vogue.

Omb 10 tamb. The concept of
etennartans is still in its infancy

Limitations

.Thcre are multiple problems in the Institution of physiotherapy in veterinary practic
Vett_:nnana.ns are faced with the management of animals of all sorts, small to laree lio}i 1[:) h "
docike 10 vicious, various species and breeds. Heavy body weight, prostration p:c;'su';e sore  pre
and post-operative recumbency, muscular atrophy, inability to get up etc ‘are 50 on
problems, especially in large animals. ' e comimon
Efectrical stimulation

Electrical stimulation is useful physical therapy modality 10-

. Increase muscle strength.

. Improve muscle tone.

L S

Increase range of motion.
4. Relief of pain.

5. Reduce muscle spasms.

A pair or more electrodes is connected 10 the patient to deliver muscle stimulation in pulsed
format. AC current is commonly used. P

Electrical stimulations for diagnosis (Electro Diagnosis)
Electricity may be employed {continuous and reduce éuﬁems} to
* Reveal information on the degree of contractibility of muscles.
¢ The integrity or aiterations of motor nerves.
» Ascerain the degree of contractibility of muscles.
Technigque
) The positive elc'clrode is usvally placed at the level of spinal cord in the anterior part of the
orsal vertebrae and in the lumbar region for the examination of the muscles of the forelimb and

hind limbs respectively, The other electrode is placed on the muscles or motor nerv

examined. € 10 be

Diagnf)sis is made on the basis of hyper excitability or hypo excitabifity. A contraction
produced with both faradic (AC) and Galvanic (DC) curtents or by DC or only by AC indicates
the variability of the muscle function. Any difference in the contractions (excitability) is noticed

by Stimulatjoﬂ “!ld’] Ga] V'aﬂic current aﬁ.el' inier Chan (- 01 e 1 ersland
g Ihc e]eCI.TDd
R ily ! 18 3150 noled to und
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Electrical stimulations for therapy (electro therapy)
Electrotherapy is mainly useful to treat paralysis and muscular atrophy.

« Continuous currents (DC) Galvanization.
e Induced currents (AC) Faradisation.
« High frequent currents-qusogavalisation.

Technique : A feeble current that does not cause pain is used. The electrodes are placed
so that the current travels the brain or cord longitudinally from the forehead or from pole towards
the lumbar region or transversely from one temple to the other, or perpendicularly from the
dorsolumbar region towards the sternum or abdomen.

IONOPHOROSIS
s Electricity used to enhance absorption of medicaments through the tissues.

« By the action of current, the drug molecules in agent are decomposed or some charge
positively descends the current and other charge negatively ascends the current.

Agents : Sodium chloride, Slicylate of Soda, iodide of potassium, Quinine, Zin¢ and lithivm.

Technique : the solution must be prepared with distilled water and galvanic current is
employed. The electrode positive or negative according 10 the active ion of the medicament
should be covered with a thick layer of cotton wool saturated with solution. This should be placed
on the affected region and fixed by an elastic bandage to ensure close contact with the skin. The
other electrode is placed at a point so that the current travels in the region involked, The intensity
of current gradually increased to a tolerated degree for 10-13 minutes on every alternative day.

Fulguration

Fulguration refers to employment of electrical sparks or splashes in the treatment. It is
affected by means of high frequency currents brought to an electrode which is placed at a cerain
distance from the tumor projects, of to it a series of long flashes. Strong splashes of 8-14 cm
long are projected on 1o the wound for effect. Ten-30 times are required upon the type of tumor.

COLD THERAPY

Mechanism _

Cold [herapy decreases local circulation, pain, and tissue extensibility. Initially local cold
application results in constriction of blood vessels. Vasoconstriction is mediated by local reflexes
and central nervous sysiem reSpomses. Reduced blood flow may help 1o reduce oedemd.
haemorrhage and extravasations of inflammatory cells. Reduced tissue metabolism may inhibil
the eftect of inflammatory mediators and enzyme systems.

Because of these effects, cold therapy is often indicated during the first 48 hours of injury.
Cyclical rebound vasodilatation, often referred to as “the hunting response”, is another responsé
of cold therapy. Following a minimuim of 15 minutes of cold therapy thai resulls in tissue
temperatures from 10-15°C, cycles of vasoconstriction and vasodilatation occur.

Methods of application
« Cold may be applied by ice water immersion, application of ice packs or cold packs,
Freon or ice water-charged circulation bandages or boots. )

and

O
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¢ Therapeutic effects of cold ‘occur at tissue temperatures between 15 and 19 °C, (59-
66°F).

« Tissue temperatures of 10°C and less may cavses cold thermal damage

« Average time of cold application is 15 1o 20 minutes.

» Treatments are best repeated every 2-4 hours during the fist 24-48 hours of injury if the
goal is to reduce tissue inflammation and cedema.

e Cold therapy should be used with caution in animal with peripheral sensory deficits or
impaired circulation. f duration of cold therapy is more, excessive rebound vasodilatation
and dependent oedema may result.

¢ The most effective method of cold therapy is 10 application of ice water directly with the
skin. Buckets or turbulator boots may be used depending on the site.

Indications

Cold therapy is indicated in acute musculoskeletal injuries, particularly effective during the
first 24 to 48 hours after injury. Distal limb injuries in horses and small animals can be effectively
treated by this method.

HEAT THERAPY

Mechanism

s Heat therapy increase local circulation, decrease pain, reduce of muscle spasm and
‘ncrease tissue extensibility.

s Local heat applications dilate blood vessels and stimulate local circulation. Increased
local bloed flow help to mobilize tissue metabolites, increase tissue oxygenation and
increase metabolic rate of cells and enzyme systems. As a rule, metabolic rate increases
9.3 times for an increase in tissue temperature of 10°C. These factors are especially
beneficial for wound healing or other soft tissue injuries.

Increased local blood flow may be initiated by three mechanisms.

(@} The axonal reflex is a direct response of the blood vessels to local tnereases in tissue
temperafure.

{b) Local inflammatory mediators such as histamine, prostaglandins (such as PGE, and
prostacyclin), and bradykinin may also initiate vasodilatation and increase capillary
permeability.

(¢} Local spinal reflexes stimulated by afferent impulses from the thermo receptors at
the site of heating and result in decreased postganglionic sympathetic adrenergic
nerve activity, which decreases smooth muscle tone of vessels, allowing them to
dilate.

e Increased blood flow and vascular permeability may promote resorption of oedema.

+ Heat application is recognized to decrease pain. Theories that explain pain relief by
thermal agents include : (1) In the gate-contro] dheory of pain stimulus from heat receptors
“closes the neural gate” which blocks afferent stimuli from peripheral pain receptors, and
(2) Heat may zct as a counter-stimulus to pain, making the afferent impulses of pain less
noticeable. -
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Methods of application

+ Superficial heat may be applied with hot packs, hydrotherapy. paraffin baths or moist air.
"These modalities provide heat penetration to approximately 1 cm deep to the skin, which
is often sufficient for many veterinary applications on distal limbs because of the lack
of an insulating fatty subcutaneous tissue layer in most species.

¢ Deep heat may be applied using radiant heat (“heat lamp™) microwave or shortwave
dhathermy and therapeutic ultrasound.

o Warm waler is probably the most accessible method of heat therapy. Methods of application
may be from a hose or with wet towels, or water immersion in a bucket therapy tub, or
wrbulater boot.

Indications

Heat is best applied afier acute inflammation has subsided. It is useful for reducing muscle
spasm and pain due 10 musculoskeletal injuries. Heat therapy can be used to increase joint and
tendon mobility, particularly by heating before active sireiching. Heat may be beneficial to
accelerating the healing response of Jocalized soft tissue injuries.

Contraindications
¢ Heat therapy should be used with caution in animals with peripheral sensory deficits.

+ Local infection and tumors may conceivably be spread by use of heat therapy and local
inflammation may be exacerbated.

MASSAGE
Massage may be defined as manipulation of soft tissues with hand and fingers.
Mechanism

Massage improves circulation. nuirition supply, remcves waste products, reduces indurations,
looses contracted tendons, ligaments and muscles.

Metheods of applications :
Message comprises a series of maneuvers including;

1. Slight friction : Fingers of the hand is used in centripetal direction. It gives feeing of
warmth and has a numbing effect.

L

Methodical pressure : It is applied by firm pressure on to tissue with the pulp of the
thurb or with fingers or the hell of the palm or with closed fist so as 10 act on deep
seated structures.

3. Individual compression of muscles : Here, a portion of the muscle is hold between
the fingers and thumb and uniform pressure is applied from its insertion towards its
origin.

4. Percussion : Consists of superficial or deep percussion of the tissue by striking the part

perpendicularly with the fingers or closed hand.

Indications
Exercise can be combined with the use of liniments in sub-acute, chronic inflammatory
conditions.
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Contraindications
o Acute inflammatory conditions with a threat of pretend hemorrhage.
¢ Presence of foreign bodies.
+ Existence of neoplasm.

Effects
1. Sensory nerve endings may be stimulated, assists in local and general relaxation.

2. Exercise leads 1o stimulation of sensory nerve endings, liberation of histamine substances,
with local hyperemia results in dilatation of blood vessels.

3. Improves venous and lymphatic return by mechanical assisiances due to alj>rnative
pressure and relaxation. \\_.

4. Mechanical movement causes stretching and softening of fibrous connective 1;ssue.

Lubricants : Olive, mustard or coconut oil or fine talcum powder can be used 1(;'reduce
friction that softens the skin. ; )
Precautions

» Massage shotld bz done in the direction of the venous and lymphatic flow.

+ Smear the part with Vaseline or mild Liniment.

» Massage should be continued for 5-10 min at a time.

¢ In case of joints massage should be associated with passive movement and exercise.

+ Massage be done in the direction of muscle fibresfacross the fibres.

s While massaging extremity make use of gravity as assist venous return.

« During massage the motion should be rhythmic and pressure moderate.

* Apply compression bandage to the part after massage if necessary.

EXERCISE

Fxercise constitutes active and passive movement of a part or whole body to sirengthen or
maintain vitality musculoskeletal system. Exercise plays a great role in rehabilitation especially -
following wnjuries and disorders of locomotor system and muscular weakness.

Indications
+ Joint stiffness
¢ Abnormal posture
* Spastic Parzlysis
* Orthopaedic problems
Effects
* Mechanical movement of jotnt and muscles improves venous and lymphatic return.
* Sensory stimulation by keeping cortical pathways open.
* Mobility and range of movement of joints can be increased.
¢ Passive movements can stretch so that softening of the fibrous tissues.
+ Balance and coordination can be improved. ‘

* Improve cardiovascular and respiratory capabilities.
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Method
I. Passive Exercise : in this method, the affected joint is grasped and its flexion and
extension is done for 10-15 times. _
Il Active Exercise : this includes walking, grazing and slow running up and on a slope.
Active exercise is coupled with passive exercise and message can help in improving
blood circulation, joint mobility, muscle power and coordination. However, the animal

should not tire and exercise should be stopped if there is any increase in oedema and’

pain or decreased mobility of the joint.

HYDROTHERAPY

Hydrotherapy is the treatment of disease by, or in, water. This is a form of rehabilitation
therapy particularly appropriate for dogs and horses recovering from a range of conditions -
especially those involving problems with imbs. Water absorbs more best per unit of weight than
any other substance. The solvent properties of water help checking infection and accelerate
wound healing by removing dirt and necrosed tissue. A treaiment time of 10-30 min. is sufficient
for this effect.

Buoyancy of Water : These can be used to relieve pressure on effected parts. The method

1s used in the form of an aqua lift system to treat downers cow syndrome if muscles damage has
not occurred.

Whirlpool Hydrotherapy : It is essentially a water bath in which an extremity or the entire
body is submerged in either warm or cold swirling water. The water is kept in constant agitation
and mixed with air by the action of turbine thus producing a gentle massaging effect,

Irrigatien : Irrigating the affected part with a stream of water through a house pipe is a
simple and cheap method. This is often used for necrotic ponds, like those following sub-
cutancous infiitration of urine in cattle. as an adjacent 1o the main therapy.

Swimming is another method of hydrotherapy in veterinary practice.

Precautions
* Animal with recent skin grafts.
¢ Acute edema,
¢ Fever.
» Marked circulatory disturbances.

Application of cold water : This type of treatment is used during the first 24-48 hrs after
trauma has occurred.

Indications
* Acute congestion.
* Recent acute inflammation.
* Septic lesions in which there is no danger of death of the tissues from diminished blood
supply.
Effects

Hypothermia of tissues induces vasoconstriction and decreases extravasations of blood 50

probability of blood and fluid accumulation is restricted. Pain; muscle spasms and tissue metabolism
are also reduced. :

Physiotherapy

Methods of Application o .

Each application of cold water (46.5-59 °F) should lasl.]0~3(‘l min w.uh an interval of at
least one hour in between the applications. For deep—se.atcd lesions like sprains, water at a ]ow;ar
temperature may be applied, but if it is very cold, it should onlyf be used mt-enmttent_ly. n
Veterinary practices, the water is usually applied directly to the part instead of being allowing to
flow through a coil of rubber or metal tubing laid on the part.

HOT WATER APPLICATION

Indications
s Sub acute and chronic inflammations
» Recent inflammation after the acute stage has passed ‘
» Septic lesions in which the vitality of tissues lowered and they are threatened with
deaths.

Effects
» Analgesia by softening and relaxing the tissves.
o Hyperemia results leucocytosis, and phagocytesis in septic wound
o Reabsorption of exudates.

Methods

Hot water application is done to increase the temperature gradually to 113°F00r even 12:2°
without scalding. Generally, resistance of tissue is diminished at temperature 113 F-wnt.h moist
heats. Intermittent application is warranted. Temperature of the water can be _mamtamed by
adding addition hot water. Even then, it is impaossible to maintain a Focal sugcrﬁc:al tempera'mrc
equal to that of the blood. Hydro-thermoregulator may be used, which consists .of a Teservoir in
which the water is pumped by an electric motor into a system of small very flexible tbes placed
in variable fashion over the effected region. By this means & temperature of 107-113°F may be
maintained for 12-24 hours with excelent efiect. }

SWIMMING

Mechanism )

» Swimming helps to improve general fitness and stamina, improves muscle tone and is
helpful in recovering from injury or operation.

« Since cold-water causes constriction of the superficial blood vessels muscles, It is better
to swim dogs in heated water.

+ Horses are usually swem in cold water to dissipate the enormous amounts of heat they
generate under exertion with a less efficient cooling system.

+ Swimming is an excellent form of exercise because most of the m_uscles normally used
in movement are involved-without the stresses caused by running on hard ground.
Swimming results increased resistance to movement, thus the muscles ha.ve to }V(.)I.'k
harder than they would do on land. Swimming strengthens the muscles while avoiding
this potentially damaging concussion. . .

o Cardiovascular workout : During swimming chest remains under pressure from the
water thus every breath requires more effort-the muscles used.
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¢ Lungs : Under water, the chest is under pressure from the weight of the water squeezing
inwards. This means that every breath requires more effort-the muscles used, particularly
in breathing in, have to work harder (try breathing while someone sits on your
chest). As any muscle strengthens with exercise, this improves the whole respiratory
system.

¢ Heart : The heari has to work harder in order to meet the increased demand for nutrients
by all the muscles which are being worked.

INFRARED THERAPY

Infrared rays are electromagnetic waves {radiant energy} of 770 to 1,00,000 mp. Sun light
is most important natural source. The heat energy obtained from the rays is used to refieve pain,
It is useful to treat muscle strain and pain.

Classifications
Infrared rays are of two types
Long wave infrared (1500 to 12,000 my) are emitted by all heated bodies and exclusively

by low temperature bodies such as hot water botiles, electsic heating pads etc, These rays can not
penetrate to deeper those 2 min of the skin.

Short wave infrared (770-1500 mp) are emitted by all incandescent bodies such as sun,
electric incandescent lamps and specially designed high temperature infraradiators. Short wave
infrared penetrate 5 to 10mm of skin tissues so the 5 influence blood vessels, lymph vessels, nerve

endings and other subcutaneous stroctures directly. The employment of special red glass filter
restricts these sources.

Sources

{a) Natural: Sunlights is most important natural source of infrared radiation and comprise
over 60% in an average sunligh.
() Artificial: The ariificial sources are -
L Low temperature/Non-luminous/IR radial-A bare wire or carbon held in a suitable
non-conducting material is used. It emits red ¢low and a quantity of radiarion.
2. High temperature/Luminous/Heat lamps-Incandescent filament radiators consists of
.. ungsten filament are principal sources of luminous heat radiation enclosed in a glass
" bulb mounted at the centre with a concave reflector.
Technique

The patients are placed in a comfortable. relaxed posiiion and the radiation from the generator
is directed over the part to be treated from 2 distance of 2 to 3 feel according 1o the sensitivity
of the paris. Duration of exposure is 10 to I3 ‘minutes.

Effects of infrared radiation
Infrared therapy exerts local as well as central effects.

Local efi.cts : Infrared wave when hits the superficial tissues it causes

(@) The stimulation of local circulation-radiant heating the skin cavses vasoconstriction of
the capillaries and subsequent release of vasodilator substance which again absorbed
locally thus more capillaries become active. In this way, blood circulation is increased
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(b} The stimulation of the nerve endings of the skin-Infrared exposure for a short t?me )
cause mild heating results in relief of pain while strong heat stimulates counter irmitation.

Clinical uses .
+ Sub acute and chronic traumatic and inflammatory conditions in locations accessible to
external heating contusions and muscle strains
« Traumatic synovilis, tenosynovitis and sprains.
« Various forms of arthritis and rheumatic conditions, neuralgia N
« Acute, sub acute and chronic catarrhal conditions of the mucous membranes in accessible
location, sinusitis
. Ci.'cﬁlatory disturbance of the extrernities o
o Iafections of the skin, folliculate, furunculous and even extended abscess formation in
the skin. ] '
¢ As preliminary heating to other physical measures, like massage, voluntary and passive
exXercise.
Contraindications
Infrared therapy is contraindicated to use in following conditions

+ Defective blood supply to the area
» Any blood loss
¢ Defective skin sensation (nerve damage)

Complications
Infrared rays may induce following complications:

1. Erythemal response

2. Hypersensitivity followed by erythema, wheel formation, local edema and eventuatly
blistering.

3. Electric Shock

4. Injury 10 eyes

ULTRAVIOLET THERAPY
Ultraviolet rays are of 390 to 180 mu wave length. The chief natural source of ulira violet
radiation is the Sun, The artificial sources of UV radiation are:

1. Mercury Vapour lamp—Mercury when vaporized 1n a quartz comain?r by intense heat
emits a spectrum rich in UV light. Quaniz of silicone dioxide gas is extremely heat
resistani and freely transmits UV radiation.

2. The Fluorescent sun lemp—The 20W lamp will produce minimal erythema at a distance
of 2 feet in 20 minutes with bare lamp and in 7 minutes with a reflector. Those lamps
may be used without a reflector.

3. R.S. type suit lamp—mercury arc tube enclosed in a special glass bulb emits short wave
length vlira violet light.

General information
* UV rays can penetrate to a very limited extent through body surface.
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* UV rays cause erythemal production, pigmentation and bactericidal effects. Spectral
Band at 265.2 mm produces maximum bactericidal effects.

*» Uluaviolet rays also produce erythemal of the skin within 2 to 8 hrs.
* Ultraviolet rays produce focal/regional analgesia when it hits nerve endings.

* Ultraviolet rays can be absorbed by blood cells and consequently bactericidal activity
potentiates. Calcivm phosphorus, iron and iodine contents are also increased.

* Repeated irradialion with erythema doses between 280 to 300 mm results pigmentation
with deposition of granules of melanin in the basat cells of the epidermis.

Technique

For general irradiation, entire affected body should the exposed; the genitalia should be

rovered by a cloth; the centre of the part should be in direct line of irradiation. A timer should
be used to measure the time of exposure.

Dosage

The erythemal response of the individual patient serves as a guide for dosage for general
irradiation. Distance of lamp and duration of exposure are important for dosage calculation,

Duration of exposure

To control local infection 3 to 5 minutes for 5 days is suffictent. Usually 20 exposures are
required for complete cure.

Indications
* General tonic effect
e Chronic Ulcers
¢ Tuberculosis
« Skin conditions (@) Psoriasis (#) Acne

* For diagnosis—In dermatological cases with the aid of words lamp to detect fungal -
infection.

These are an important consideration in the treatment-of most lameness. Foot abnormalities
may result not only from malconfermation and diseases. but also from improper rrimming ard
shoeing. The objective in treatment of both these problems is to achieve a balanced foot with a
normal axis. Vartous types of shoes and their therapeutic uses include -

Square-Toe or Roller-Toe shoes

¢ Used to promote duick break over and they do create a mechanical advantage for the
horse. This is used in the treatment of navicular disease, flexor tendon problem and
sesamotd ligament problems.

» When the shoes are placed in the centre of the toe region of the hoof, they promote
central foot break over. Used to treat gait abnormalities {paddling, forging. winging).

* Roller-toe shoe on the hind limb 1s used in the reatment of bone spavin and partial
upward fixation of the patetla.

Bar Shoes
» Used io protect or support a region, 10 apply pressure and to stabilize the foot.

» Full-bar plate shoes are used to protect a segion from bruising e.g. corn. navicular
disease.

* Heart-bar shoes are used to apply selected pressure to the frog region to decrease chances
of rotation of the distal phalanx with laminius.

* Egg-bar shoe stabilizes the foot, extends past the flexor surface providing additional
support, and increases ground surface area of contact decreasing concussion 10 the foot.

¢ Diamond-bar shoe is in similar quality as egg-bar shoe except that it does not extend
behind the foot. Bar shoes are important for the treatment of sheared heels.
Placement of the shoe in reverse fashion

* It effectively promotes more rapid break over of the center of the foot and protects the
heel like Diamond-bar shoe.

s Used along with padding techniques in the treaiment of navicwlar disease.
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Clips

* Shoe clips that are drawn from steel shoes used to prevent hoof wall expansior for horses
with fracture of the distal phalanx. They are placed just opposite each other 1o prevent
hoof wall expansion.

¢ Used for the treatment of hoof wall crack as they stabilize these two surface areas till
healing. When clips are drawn and a full-bar shoe is applied best stabilization is achieved.

* Used to secure a shoe to the hoof wall.

Trailers

¢ They are added to the shoe to reduce the torque of the foot, to support the flexor surface
and to decrease the rotation of the foot,

* Trailers that extend straight behind the shoe have a tendency to decrease the torque of
the foot 4s it lands and during takeoif.

* One straight trailer extending from the lateral branch helps prevent twisting of the hock
Joint in spavin. The trailer along with a roller-toe shoe is very effective in this case, They
are also helpful in horses used for jumping and horses that travel close behind,

* If two trailers are used that extend straight out past the bulbs of the heels, they add
support to the flexor surface. They are used in the treaiment of problems of flexor
tendon, suspensory ligament and under-run heels.

* If onc of the trailers is bent away from the heel (i.e. iateral hee! trailer is bent outward0,
it will have a tendency to slightly totate the foot in that direction. They are used in horses
that either have a toe-out or toe-in stance.

Wide-Web shoes

-¢ Increase the surface area with the ground and protect the solar surface of the foot. It is
highly effective in horses with sore feel or sole bruising.

¢ Changeable heel calks may be added 1o the shoe and removed as desired.

Glue-on shoes

* They are made of plastic material that surround the foot and is held in place with a
nontoxic epoxy material. They have many advantages like Hghtweight. durable, and
fitted withour natls and the expandability of the shoe is similar 10 the hoof.

* They can be used for the treatment of navicular disease, laminitis and sole bruising.

Elevated heels

¢ Heel elevation decreases tension on the deep digital flexor wendon and decreases the
concussion to the phalanges. For this reason it is helpful in the treatment of navicular
disease affection of the deep digital tlexor tendon.

* Heel elevation can be achieved by using wedge shoes, wedge pads on flat shoes and heel
catks.

* A premade aluminum wedge shoe is available that is suitable for show jumpers.

* Wedge pads are also available that are placed between the shoe and the foot 1o wedge
the heel and protect the bottom of the foot. They are vsed in sole bruising or pedal
osteitis dorsal 10 the apex of the frog accompanies navicular disease.

* Heel calks, although light in weight, tend to decrease the ground contact area, and this
focal pressure serves to increase the discomfort to the horse with navicular disease.

Therapeutic Shoes and Corrective Shoeing 569

Concaved solar surface

« Concaving the uppermost part {solar surface) of the shoe in contact with the solar surface
of the hoof is helpful in removing the pressure off the sole region in flat-footed horses
and horses with focal sole bruising.

s Wide-web shoes (at least 0.25 inch thick) are used and the concavity is best created with
a grinder. The concavity can be made over the region 1o be protected from pressure (a
focal sole bruising) or around the entire rim to decrease the pressure around the entire
sole.

Changing the usable ground surface of the foot

it

s Here the shoe is placed where the foot is not, but where it should be. In wry foot. u-
fool is so distorted that it is no longer centered under the limb. The shoe is placed beyou
the hoof wall either lateral or medial to help support the region and promote growth.

» Where extending the toe of the shoe is useful for treatment of clubfooted horses, extending
the heel of the shoe is very helpful in the treatment of under-run heels and horses with
flexor support problems.

1




FORM OF SOUNDNESS CERTIFICATE FOR HORSE
NO. e,

This is to certify that | have examined the animal. the details of which are given below
belonging te Mr./Ms

S0

resident of .........
{Name and address of the person on whose request the animal is

examined)

1o the best of my capabilities and skill for soundness.
Detai[ls_of the anitnals
8 SPECEES Tt et b e bbb

» Breed: ..

B C0JOBT © ottt b sttt
o Sex : Male/Female ..o e e e e
o Pedigree @i Y (IR RYSONURUSOT b 71 | RSNV O RT

+ Identification marks :

Natural marks :.... .. Artificial (Tattoo) marks :...

gxamination of Animals for Soundness and Preparation of Soundness Certificate 51

The 821 oo

(Horse/stallion/gelding/mare)
(@) The general health status of the animal is good/poor.*

(b} The animal is fit for general work/draught purposesirace/breeding. *

(¢) The animal has temporary defect, which may or may not lead to soundness. Therefore,
a further examination is needed on dated *

{d) The animal is suffering from

(Meniion the disease conditions or abnormalities, if any)

*Strike out whichever is not applicable.

The animal described above is in my opinion sound/unsound

Signature

Name of the Veterinary Officer

Official Designation with Seal
Address ..o

is found as :
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Contributed by Dr. Prasenjit Mukherjee & Subhasis Roy

Abaxial : Lying away from the axis of the body.
Abdominal hysterectomy : The uterus is removed through the abdomen via a surgical incision.
Abdominoscepy : A type of surgery using a laparoscope, which is inserted into one ot more small incisions,
to examine the abdominal cavity. (See also endoscopy, laparoscopy, or minimally invasive surgery.)
Abduction : The withdrawal of a part from the axis of the body.
Abscess : Pus-filled cavity associated with inflammation. Usually caused by bacteria,
Acute appendicitis : Acyte inflammation of the appendix due to infection.
Adduction : The act of drawing toward the axis of the body.
, Agonist : Drug that mimics the action of a naturaity occurring hormone or neurotransmitier,
Allograft : Bone transferred between genetically dissimilar members of the saime species.
Alveolar bone : The bone surrounding the tooth roots,
Analgesia : Reduction of pain.
Anaesthesia : Medicine administered for the relief of pain and sensation during surgery.
Angiogenesis : The stimulation and production of new blood vessels,
Ankylosis : Abnormal immobility and consolidation of a joint,
Antagonist : Drug that Opposes or blocks the action of a nzwrally occurring harmone ar neurotransmitter.
- Anteversion : Turning cranial or inclining cranja, usually referring to a femoral head and neck angulation.
Antibiotics : Medication used 10 ireat infection. i
Anticoagulation drugs : Medication used to prevent blood clots trom forming,
Antiphlogistic : Preventing or relieving inflammation.
Aplasia : incomplete or defective development of tissue.
Apnoea : Period of cessation or suspension of breathing,
Apophysis 1 A bony process or outgrowth that has not had an mdependent center of ossification.
Appendectomy : The surgical removal of the appendix 1o treat acute appendicitis,
Appose : To place next to each other; bring into alignment.
Arthrocentesis : Incision inig a joint; puncture with a needle, -
Arthrodesis : The surgieal fixation of a joint by fusion of (he joint surfaces,
Arthreplasty : Plastic surgery of a joint or of joints; formation of movable joints,

Arthroseopy : With the use of an endoscope, surgeons can look at the interior of 3 joint. This technique
is most often used to inspect the inside of the knee joint

Arthrosis : Degenerative disease of a joint.

Arthrotomy : Surgicai incision of a joint.

Articulation : A joint; the Place of union or function between two or more bones.
E . .
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Artificial ventilation : The process of supponing breathing by manual or mechanical means when normal
breathing is inefficient or has stopped.

Ataxia : Failure of muscular coordination; irregularity of muscular action.

Atrophy : A wasting away or diminution in the size of a cell, tissue, organ, or past.

Autograft : Bone transferred from one site to another in the same animal.

Autolysis ; Destruction and dissolution of cells by lvsosomal enzymes.

Avulsion : A tearing away.

Axial : Relating to the central pant of the body.

Biopsy : A diagnostic test involving the removal of tissue or cells for examination under a microscope.

Blood pressure : The pressure of the blood in the main arteries.

Brachycephalic ; Breeds with short skulls and noses {e.g. Bulldogs, persians}: all brachycephalic breeds
suffey from respiratory compromisg (see brachycephatic obstructive airway disease).

Bradycardia : Abnormally fow heart rate.

Bronchoscopy : The examination of the bronchi, the main airways of the lungs, to diagnose centain lung
disorder.

Buceal : Relating to the mouth.

Calculuos : Hard deposit on teeth, caused by mineralized ptaque.
Callus : The beny material that bridges fractured bone fragments.
Cannulate : To place a tube into a structure.

Capstlorrhaphy : Suture of a tear or laceration in a joint capsule; usvally referring to prevention of joint
dislocation.

Capsulotomy : Incision through a capsule; joint capsule.

Catheter : A flexible tube used to drain fluid from or inject fluid into the body. The most common catheter
is the foley catheter, used to drain urine from the bladder.

Caundal : Towaeds the 1ail.

Cautery : Use of heat to cut or seal tissues and blood vessels,

Cerclage : An encircling device.

Chemotherapy : The use of drugs to treat medical disorders. The term has become restricted to the
treatment of (malignant) neoplasia by various agents that slow or stop cell replication

Cholecystectomy : Surgery to remove the gal]b]adder.

Chondroplasty : Reparative or plastic surgery of cartilage.

Cicatrisation/cicatrix : Scar formed by wound contracture.

Circuit factor : The increase in minute volume required for each anaesthetic ¢ircuit to ensure sufficient
delivery of oxygen.

Circumduction : The active or passive circular movement of a limb.

Clenus : Spasm in which rigidity and relaxation alternate in rapid succession.

Closed fracture : Loss of continuity of a bone without contact of the bone with the outside environment.

Coagulopathy : Disease or condition affecting the clotting pathways.

Coaptation : A joining or fitting together of two surfaces: fitting of fracture ends.

Colectomy : Partial or complete removal of the large bowel or colon.

Colonoscopy : Test to look into the rectum and colon. The doctor uses a leng, flexible, narrow whbe with
a light and tiny lens on the end. The tube is called a colonoscope.

Colposcopy : Visual examination of the cervix and vagina using a lighted magnifying instrument {colposcope):
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Commination : Breaking into a number of small fragments.

Computed tomography (CT or CAT scan) : Using  computer and x-rays to get & cross-sectional picture
of the tissues being examined. ‘

Congenital : Existing at or before birth.

Contaminated : Indicating the presence of microorganisms within a wound. The wound is not termed
infected unti! the microorganisms are reproducing.

Coxa : Referring to the hip or hip joint.
Craniectomy : Excision of a part of the skull.
Craniotomy : Surgical opening of the skull to gain access to the intracranial structures.

Crepitus : Bony crepitus, the crackling sound produced by the rubbing together of fragments of fractured

bone; joint crepitus, the grating sensation caused by the rubbing together of the dry synovial surfaces
of joints.

Cuneiform ; Wedge-shaped.
Cystoscopy : Inserting a viewing tube up the urethra to examine the urethra and bladder cavity,

Cylokline : Protein produced by the lymphoid cells which affects production and chemotaxis of other
inflammatory cells {e.g. Interlenkin-2, mumour necrosis factor).

Debridement : The surgical removal of foreign material and/or dead, damaged or infected tissue from a
wound or bum.

Dehiscence {of wounds) ; Wound breakdown resulting in the wound splitting open.
Diaphysis : The shaft of a long bone.

Diathermy machine : A piece of equipment used in the operating room to control bleading.
Diplegia : Paralysis affecting like parts on both sides of the body.

Dislocation : The displacement of any part, more espectally of a bone.
Ddlicocephalie : Breeds with long skulls and noses (e.g. rough collie).

Dominant hand : The writing hand; .the hand favoured for most coordinated tasks .
Dorsiflexion : Flexion or bending upward of the paw or toes.

Drawer : Abnomal craniat or caudal movement at the knee.

Dysplasia : Abnormality of development.

-ectomy : To remove all or pant of an organ {e.g. Splenectomy, colonectomy).

Elective surgery : An operation the patient chooses ta have done, which may not be essential to continuation
of quality of life. (see also optional surgery..

Electrocardiogram : A record of the electrical impulses that immediately precede the contraction of the
heart muscle.

Electrocoagulation : Electrosurgery which helps harden tissue.

Electrodessication : Electrosurgery which destroys tissue.

Electrolysis : Decomposition of body tissues (bone) by means of electricity.

Electrosurgery : Surgery which uses electrical instruments.

Emergency sargery : An operation performed immediately as a result of an urgent medical condition. (See
also urgent surgery.)

Emesis : Vomiting,

Ename! : Extremely hard outer layer of camivore (and primate) teeth. Consists of 96% mineral (calcium
hydroxyapatite), 2% protein (enamelin and 2% water,

Endarterectomy : The surgical removal of plaque or blood clots in an artery.

=
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Endoscopy : A type of surgery using a laparoscope, which is inserted into one or more smail incisions, to
examing the abdominal cavity. (See also abdominoscopy, laparoscopy, or minimally invasive surgery.)

Endosteum : Internal periosteum; the membrane lining the medullary cavity,

Epidural anaesthetic : An anesthetic which is injected into the “epidural space” in the middle and lower
back, just outside the spinal space, o numb the lower extremities.

Epidural : The space surrounding the spinal cord within the vertebral canal,
Epiphyseolysis : Separatiem-of an epiphysis from its bone.
Epiphysiodesis : Premature union of an epiphysis with the diaphysis.

Epiphysis : A piece of bone separated from a long bone in early life by cartilage, but later becoming a part
of the larger bone; the end of a long bone.

Eschar : Dried necrotic tissue (or scab) covering a wound. Usually associated with wound breakdown.

Esophagus : The muscular canal that runs from the voice box to the stomach.

Eversion : A turning outward or inside out.

Extension : A movement that brings the members of the limb toward 180°.

External rotation : Eversion.

Fallopian tubes : The tube that extends from the uterus to the ovary, The fallopian tube franspor!s eges and
sperm.

Fatigue : Material failure caused by cyclic motion.

Fenestration : To make openings or windows into an anatomical structure.

Fibrillation : A fibrillar, striated pattem seen on cartilage undergoing early degenerative change.

Flaccid : Weak, lax, soft.

Flexion : The act of bending from a large angle to a lesser angle.

Fracture : The breaking of a pant, especially of a bone; loss of continuity of bone.

Free skin graft : The detaching of healthy skin from one part of the body to repair areas of lost or damaged
skin in another part of the body.

Friable : Fragile or brittle.

Gastrectomy : Comple_lc or partial removal of the stomach.

Gastroscopy : Examining the lining of the esophagus. stomach, and the first part of the small intestine with
a long viewing tube.

General anesthetic : An anesthetic which causes the patient to become unconscious during surgery.

" Genu : The Knee: genu varus, bowleg deformity; genu vatgus, knock-knee deformity.

Gingiva : Mucosa surrounding the teeth (otherwise known as gums),

Gingivectomy : Exciston of excess gingfva.

Haematogenous : Spread {of infectious agents. chemicals or tumour cells) via the blood stream.

Haematoma : Soft tissue swelling filled with blood.

Haemorrhage : The medical term for bleeding.

Haemostasis : Control of bleeding.

Heart rate : The rate at which the heart beats.

‘Heath robinsen® ; Slang term used to derote a repair by unorthodox methods.

Hemiplegia : Paralysis of one side of the body.

Hemorrheids : Distended veins in the lining of the anus.

Histopathology ; Microscopic examination and study of diseased tissue,
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Hypercapnia : Abnormally high level of carbon dioxide in the blood.
Hyperemia : Excess of blood (circulation) in any part of the body.
Hyperextension : Extreme or excessive extension; greater than [80°,
Hyperplasia : Overgrowth of tissue,

Hypertrophy : The enlargement or overgrowth of an organ or part due to an increase in size of its constituent
cells.

Hypoplasia : Failure of an organ or tissue to grow or develop properiy.

Hysterectomy : The surgical removal of the uterus.

Hysteroscopy : A visual inspection of the cervical canal and uterine cavity with an endoscope.
Tatrogenic : Caused unintentionally by the veterinary surgeon (or nurse).

Imbricate : Operative overlapping of layers of tissue; a tightening procedure.

Implant : To insert or graft.

Infect:on : The invasion of the body by microorganisms that cause discase.

Inguinal hernias : Protrusions of part of the intestine into the muscles of the groin.

Internal rotation : Inversion.

Intraocular pressure : [nternal pressure of the eyeball (or globe). Persistent increased intraocular pressure
is termed glancoma and causes retinal and opiic nenve damage.

Inversion : A wming inward, inside out. upside down, or other reversal of the normal relation of a part.

Involucruim : A covering or sheath, such as contains the sequestrum of a necrosed bone; localized overgrowth
or hypertrophy of bone in response 1o infection.

Ischemia : Loc.l and temporary deficiency of blood, due chiefly o the contraction of a blood vessel.
Isograft ; Bone wansferred between animals that are identical in histocompatibility antigens {fitter mates).

Keratoconjunctivitis sicca : Immune-based (autoimmune) disease in which the production of agueous lear
film is severely reduced (otherwise called ‘dry eye).

Kyphosis : Hompback: abnormal curvature and dorsal prominence of the vertcbral column,

Laminectomy : Surgical procedure which includes removat of a poriien of the lamina, to provide more reom
in the vertebral canal: usually for disc herniation or spinal canal stenosis,

Laparoscope : A type of endoscope consisting of an illuminated tube with an optical system.

Laparescopic cholecystectomy : An operation to remave the gallbladder. The docior inserts a laparoscope.
and other surgical instruments, through smali holes in the abdomen. The camera allows the doctor to
see the gallbladder on a 1efevision screen. The doctor removes the gallbladder through the holes.

Laparescopic lymphadenectomy : The removal of peivic lymph nodes with a laparoscope done through
four small incisions in the lower abdominal region.

Laparoscopy : A 1vpe of surgery using a laparoscope, which is inserted into one or more small incisions.

to examine the abdominal cavity, (see also endoscopy, abdominoscopy, or minimally invasive surgery.).
Laparotomy : Surgical incision through the abdominal wall w aliow visualization of abdominal organs.
Laryngoscopy : Inspecting the larynx (voice box) with a mirror or viewing tube.

Laser surgery : Using a device which emits a beam of light radiaticn, surgeons can cauterize a wound,
repair damaged tissue, or cut through tissue.

Lavage : Washing or flushing of a wound or body cavity.

Lingual : Relating 10 the tongue.

Lobectomy : Removal of a lobe of the lung, for cancer, benign mimors. or infections.

Local anaesthesia : Anesthetic medicine injected into the site of the operation to temporarily numb that
area. .

*
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Lordosis ; Curvature of the spinal column with a ventral convexity.

Lumpectomy : Remova of a small, well-demarcated benign cutaneous or imnkdiately subcutaneous mass.

Lymphopenia : Abnormally low lymphocyte count.

Malunion : Union of the fragments of a fractured bone in faulty position.

Manometer : Instrument used (o measure pressure.

Meniscectomy : Excision of a meniscus from a joint.

Metaphysis : The flared area of junction of the epiphysis with the diaphysis of a jong bone.

Metaplasia : The change in the type of adult cells in a tissue 10 2 form that is abnormal for that tissue.

Metastasis : The shifting or spreading of a disease to other parts of the body.

Metastatic : Ability of a malignant tumour to spread to remole paris of the body.

Minimally invasive surgery : Any technique involved in surgery {hat does not require a large incision. (See
also endoscopy, abdominoscopy. or laparoscopy.).

Minute volome the volume of air moved in 1 min by the patiént (minute volume = tidal volume x respiratory
rate). ]

Monoarticular : Pertaining to a single joint.

Monoplegia : Paralysis of a single part.

MRI (inagnetic resonance imaging) : With the use of a high-powered magnetic field, cross-sectional images
can be made of organs and structures without using x-rays.

Myelosclerosis : Increased density of cancellous bone while corlical bone remains nomal.

Needle aspiration : Uses a thin needle and syringe to collect tissue or drain a lump after using a local
anesthetic.

Needle biopsy : A procedure to remove a small piece of tissue using a needle with a special cutting edge,
after using a local anesthetic.

Neoplasia : Abnormal, uncoatrolled growth of tissue. In other words, cancerous growth. May be benign or
malignant.

Nephrectomy : Surgical removal of the kidney.

Nonunion : Failure of the ends of a fractured bone 1o unit¢; faise union; pseudarthrosis.

Normograde : Pin placement that begins at a bone end and exits the fracture site.

Nosocomial : Disease or condition acquired in hospital.

Oblique : $lanting away from horizontal or perpendicular.

Open fracture : Loss of continuity of bone with exposure to the outside environment (“compound” fracture).

Opioid : Any drug having a similar effect to opium.

Ostectomy : The excision of a bone or a portion of bone.

Osteoarthritis : Inflammation of the articutar components of a bone.

Osteoclasis : The surgical or manual fracture or refracture of bones.

Osteolysis : A localized area of osteoporosis.

Osteoma : A tumor composed of bone tissue and nsually developing on a bone.,

Osteomalacia : Faulty mineralization of available osteoid, which may be soft or bend.

Osteopetrosis : Increased bone density resulting from prenatal fetal bone that has not comverted 1o cancellous
bone.

Osteoporosis : Bone tissue that is normally mineralized but contains too [ittle mass.

Osteosclerosis : Abnormal hasdening or increased density of bone (eburnation).

Osteotome = A knife, used for cutting bone, in which both sides of the cutting edge are beveled.

Glossary of Surgery 579

Osteotomy : The surgical cutting of a bone.

-ostomy : To make a permanent surgical entrance into a hollow organ {e.g. Tracheostomy, urethrostomy).
Otitis externa/ media - Inflammation and infection of the external/ internal ear canals.

-otomy : Suffix meaning to effect surgical entry into a hollow organ (e.g. Cystotomy, tracheotomy)
Palmar : Referring to the walking surface of the forepaw; volar

Palmigrade, plantigrade : Stance in which the entirety of the paw (fore and hind respectively) is in contact
with the ground. This is the way bears walk.

Palsy : Paralysis.

Paralysis : Loss of voluntary movement in a muscle or muscle group; loss of function (paresis).
Parapatellar : Alongside or near the pateila.

Paraplegia ; Paralysis of the hind legs and caudal part of the body, both motion and sensation being affected.
Parasympatholytic : Drug which antagonises the parasympathetic system (e.g. Atroping).
Partial colectomy : The removal of part of the large intestine.

Perineal : Around the anus,

Perineurivm : The sheath surrounding a bundle of nerve fibers in a peripheral nerve.
Periodontal : Area surrounding the tecth and roots.

Periodontitis : Inflammation of the periodontal tissues.

Periosteum : The tough fibrous membrane surrounding a bone.

Peritoneal adhesions : The peritoneum is a two-layered membrane that lines the wall of the abdominal
cavity and covers abdominal organs. Sometimes organs begin to adhere to the peritoneum, requinng
surgery to free the organs again.

Pes : Referring to the foot or paw.

Phlebitis : Inflammation of veins: usually associated with intravenous catheierization of intravenous injection
of irritating drugs.

Piezoelectric : Electric current generated by pressure upon ceriain bony crystais.

Plantar : Referring 1o the walking surface of the hind paw; volar.

Plaque : Cellular and organic debris build-up on the surface of teeth.

Plasma : The watery, siraw-colored fluid which carries the celular elements of the blood through circulation.

Plasmatic imbibition : Method by which skin grafis obtain nutrition during the first 2-3 days. The graft
absorbs serum, becoming edematons and dark in appearance.

Preumonectomy : Removal of an entire lung, for cancer, or lung abscesses, bronchiectasts, or extensive
tuberculosis.

Pneumothorax/pneumoperitonenm : Presence of air within the thoracic cavity/abdomen.
Polyarticular : Pertaining to 1wo or more joints. :
Polydactylism : The occurrence of more than the usual number of toes.

Post-anesthesia care unit : The area a patient is brought 1o after surgery to recover. Also called recovery
FOOm.

Prehension : Taking firm hold of something.
Pronation : The act of turning the forepaw outward from the body.
Prosthesis : An artificial r=placement for body parts that may be missing or defective.

Pseudarthrosis : A false joint, as that sometimes seen following a fracture or in failure of an arthrodesis
or fusion.

Psychotropic ; Any dreg that affects the mind or targets mental activity.
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Quadriplegia : Paralysis of all four limbs.
Ream : To widen an opening; 1o open the medullary canal.

Rebreathing system : Anaesthetic system with carbon dioxide absorber. so that air may be recycled through
the system.

Recurvatum : A backward bending: a curvature backward. ‘
Reduction : The comection of a fracture or luxation.
Regional anaesthetic : An anesthetic used to numb a portion of the body.

Resection : Excision of a considerable portion of an crgan: especially excision of the ends of bones and
other structures forming a joint.

Retrograde : Pin placement that begins at the fracture site and exits a bone end.
Rostral : Towards the nose.

Rotation : The process of tuming around an axis.

Saline solufion : A solution containing sodium chloride.

Salpingectomy : Surgical removal of a fallopian tube.

Saucerization : Excision of tissue (bone) to forn a shallow depression,
Scoliosis : Abnormal curvature of the vertebral column, a fateral curvature,

Sequestrum : A piece of dead bone that has become separaled from the sound bone during the process of
NECIoSis.

Seroma : Soft swelling, fitled with serum.

Shear : The distortion of a body by two oppositely directed parallel forces.
Shock @ A dangerous reduction of blood flow throughout the body.
Sigmoidoscopy : Examining the rectum and sigmoid colon.

Simple mastectomy : Surgical removal of the breast and possibly a few of the axillary lvmph nodes close
1o the breast.

Soporific : Causing drowsiness or sleepiness.

Spastic : Of the natere of or characterized by spasms or spasticity.

Sphygmomancmeter ; Blood pressure cuff with buill-in manometer.

Spica : A figure-of-eight bandage.

Spinal anacsthetic : An anesthetic which is injected into the spinal canal fluid for surgery in the lower
abdomen, pelvis. rectum, or other lower extremities..

Splenectomg=: Surgical removal of the spleen.

Spondylitis : Inflammation of one or more vertebrae.

Spondylstisthesis : Ventral subluxation of ene vertebral body referable to the next veriebral body

Spondylelysis : A dissofution of the body of a veriebya.

Status epilepticus : Severs presentation of epilepsy, where the seizure is maintained for a prolonged period
of time.

Sterile : Absence of any microorganisms (bacteria, fungi, viruses or spares).

Stomatitis : Inflammation of the soft tissues within the mouth.

Strain : The change in shape that a body undergoes when acted upon by an external force.
Stress : The resisting force occurring in a body as a result of an externally applied force.

Strike : Through the wansfer of fluids and microorganisms from one side of a barrier 10 the other by a
process of capillary action.

Subluxation : An incomplete or partial dislocation.

-
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Supination : A turning of the forepaw inward toward the body. . ~

synchondrosis : The union of bones by means of fibrous or elastic cartilage.

s;—ndactylism : The condition in which two or more toes are more or less completely grown together or
adherent,

Syndesmosis : Artificial ankylosis by fibrous connection.

S-\-nostosis : The union of adjacent bones by means of osseous union of bones that are normally separate.

Synovectomy : Excision of a part or all of the synovial membranes.

Synovial fluid. : A viscid fluid containing synovin, or mucin, and a small proportion of mineral salts. !l !s
’ transparent and alkaline and resembles the white of an egg. Secreted by the synovial membrane, it is
contained in joint cavities, bursa, and tendon sheaths.

Tenodesis : Tendon fixation; suturing of the end of a tendon 1o bone.

Tenolysis : Separation of a tendon from its tendon sheath.

Tenorrhaphy : The union of a divided tenden by a suture.

‘Fenotomy : Surgical division of a tendon to correct deformity. _

Theracotomy : Surgery to view the lung and may be used to confirm cancer, or for chest trauma to detect
source of bleeding.

Thrombolytic drugs : Medication used to dissolve blood clots,

Tranquillizer : Drug used to reduce anxiety.

Transplant : To transfer tissue from one part to another.

Trephine : A cylindrical saw.

Tumour : Literally, a growth or swelling. Usually, but not necessarily, neoplastic.

Ulcer : Wound invoiving loss of a basal epidermis.

Lraemia : Presence in the blood stream of abnormally high levels of urea. Causes may be prerenal, renal
or postrenal. Determination of urine specific gravity helps to distinguish renal from pre or postrenal
causes.

Urinary retention : The inability 10 empty the bladder.

Uterus : The hollow. muscular organ of the femate reproductive system.

Valgus : Bent inward; toward the midline of the body distal to joint described.

Varus : Bent inward; toward the midline of the body distal to joint described.

Yolar : Referring 10 the walking surface of the paw.

Volatile agent : Anaesthetic agent requiring a vaporizer (e.g. Isoflurane).

Wedge resection of-the lung : A smatl, localized section of the lung is removed : often for a lung biopsy.
Nenograft ; Bone transferred between members of different species.

X-rays : Electromagnetic energy used to produce images of bones. organs, and internal organs onto film.
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. Father of antiseptic surgery is ...............

Best sterilization method for instruments is ................
Rubor, caler ............... s and.......c..e..n. are the symptoms of inflammatior
An inflammatory lesion which does not show the tendency for healing is known a:

. The examples of synthetic. absorbable sutures are ................

. Cargile membrane is obtained from................

. Group of boils in different parts of body is termed as ................

. The important components of hernia are ...............

. Formation of pus in the tissue due to infection of pyogenic organism is called..............
. Aggressive antibiotic treatment without drainage of pus results in a condition calle

. Blood filled closed cavity is called ...............
. Collagen deposition bevond original shape and size of the wound is called ......._.......

- In surgical infection the choice of antibiotic should be through...............

. Green stick fractures are seen in ............... animals

. The 4R in fracture repair is ............... 1 e r ey e e e

. Methods of femur shaft simple oblique fracture repair in dogs are ............... internali

and application of ... ... externally.

. The ability of the tissue 1o hold sutures depend upon ............ 3 e er bt e
. Cutgut 1s prepared from ............... and generally preserved in ...............

- Sikisa .. suture material and is mainly used for suturing for ...............

. The most commonly used suturing techniques for closure of uterine sturnp is ...............

and in bladder wound is ...............

- The commonly used sterilization method of surgical instruments is ...............
- Capillary action of a suture material means ...............
- Surgical risk is used to describe ............... ‘

- Shock develops due to massive, infection is called ...
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25. Polyglycolic acid is a

............... absorbable suture and is absorbed b
26. The chaice of Suiuring pattern for suturing of uterys is '
27.

............... hernia 8enerally develops ip old, uncastrated maje dogs

;8. Principles of ... are the basis of modemn surgery.
9. When fractyred bone co -
oen | mes out by tearing muscles & skin, it is called ...,
30 H i
aematomaisa ... . wound that develops following traumatic injury.

31. Collagen suture matenal is obtained from
32. Hypovolaemic shock resulting from severe

33 Chemotherapeutic agents
synthesis

Mo s an injury caused by hot liguids,

1s. N . . .
Surgical infection refers to infections thay develops in a surgical
............... month of the ... . Or, one year of

e, unds are Y J d ma CD]H“IU]]ICa!e Wllh bOdy
‘8 wound ar Caused by l(}l]g pOlllIed Ob €CIS an
Cavities leadmg 10 decp seated lllieCIJOH. ’

39. A fresh wound gels contaminated beyond ... hrs of injury

U’C § i pe
40. ASE.) U]gery 1S tQ pe for mano rafi(l]l ill ana
. ieaileel:mn
Olgalllsﬂ 5.

. .. is 4 va i
......... IS 4 vasoconstrictor used 1o control bleeding topicafly

42. Base Colour of 7 gauge scalp vein needle js "

m ) .
8. Haematoma is accumulation of ... in a close cavity

49 ASCp[iC Surg, 3
2EI¥ 15 o peliOJ T &N O ralion iﬂ an are
m i a fl."ce fmm
50. CDH!I‘O' Of hemo]]ha?e s Usua“y pl&C!](‘ed \VI[h

3. Ir.l Cushmg Suture on d c ]
]V lff rence Wllh CO]I"C sufure js at it 0€s o pene[lalc Lhe

32. Surgical instruments are sterilized by ... and required lemperature ;
..... ( Ure Is................

Lo isa Commonly used absorbable suture,

IL& Hiks b .

Model Questions =

54. Cystcontain ................

55. Polygalactan 910 isa ............... suture.

56. Continuous suture is applied in ............... organ.

57. Common congenital anomaly of meninges is ............... and ..............
58. The examples of synthetic, absorbable sutures are ...

60. In 1762-~first veterinary schoot established by in ............_..

6l .the Indian great king (300 BC) erected the first known veterinary hospitals
of the world.

62. At present the oldest veterinary college of India is............. ..

63. Most of the equipments available in prepackaged form are sterilized by oo

64. Endoscope. cystoscope and bronchoscope etc are sterilized by using............... '

65. Shock develops due to massive infection is called ............ .

66. Group of boils in different parts of body is termed as ................

67. Paralumber anaesthesia was introduced in cattle by and ...............

68. The ............... nerve supplies sensory fibers of the horn and surrounding skis.

69 is a state of behavioral change. wherein anxiety is relieved and the patient is
relaxed and aware of its surroundings.

0. is a state of artificially induced deep sfeep.

Tl s toss of sensation in circumscribed body area.

72, Main aim of resuscitation is ............... and .

T - is the antagonist medicine for xylazine.

74, Trade name of any ulira short-zeting barbiturate is ...

73, In case of birds, ketamine ... (dose) could be safely used.

16. Uptake of inhalation anaesthetic is primarily determined by their ................

T is known as Futher of anaesthesia

78. Xylazine hydrochloride was first synthesized in .. ......_..... in the year.....,.........

79. Use of hyperthermia in treatment of septic wound is called ...

3. Most widely used local anacsthetic in veterinary practice is ..............

81. For the relief of pain in the mucous membranes of the mouth. pharyny, larvnx. vulva and
glans penis .............. is used topically.,

82. The site for epidural anaesthesia in cattle is ...

83. Dose of xylazine in catle is ...

84 . is used for antagonizing the effects of xylazine hydrochloride.

85. The major disadvantage associated with FCUPUNCIUTE 05 L.vveeeen. ...

86. Example of non depolarizing neuromuscular blocking agent are
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7. 'fIhiogcntai sodium is administered intravenously asa ............... freshly prepared solution 118. X-ray film is coated with ............... crystals
88, Cosn:pi:::zlo:; ‘;lfe]abrun m:xlurc . 119. Transducer of USG comain§ o crys_ta?s '
55, Maincaanos o te irway ptency e E'.I:.i.l;;l.l.b.alions is_ L _d . o 120, ol Contrast materiat is used for outlining ahmer%tary tract.
all but especially in .............. breeds. quired during anaesthesia in 121. Intensifying screens used 10 ........occ.eo. the film blackening effect on the.
90. Aged animals are often poor anaesthetic risk because of ... . N and 122. Fluorescent layer of intensifying s:.creens and its main function Is .............c.
................ function. 123. Example of “rare earth” element is ............... ‘
91. Preanaesthetic corticosteroids may be indicated in............... 124. X-rays of higher KVP will ............... the object more easily than those of ...............
92. The Pedal reflexes in animals are tost in............... planeof .............. stage of anesthesia, KVP . L . .
93. Paravertebral block produces arrest of impulse of ... nerves. 125, ihsus.;ii;:jn;(]-;ay machine is g&:ic from ...l embedded in ............... which
3: EZE:‘;?; ;i::ga;tik;:r;z:i: ;:T:Z:C:::Sﬂz:e;f;l.;;;:;ISAt-};éSia , 126. For getting similar image exposure factors either 80 KV and 4 mAS or .......... e KV
5 L I and 2 mAS or 100 KV and ............... mAS or ... KV and 16 mAS are
96. Tletamine isa ............... type of anaesthetic agent, applicable.
97. The basic line of treatment in cardiopulmonary resuscitation is ............... Y e 127. The source of ultrasound in USG machine i5 ...............

and ... . . . .
X 128, Eche pattern of liver of an normal animal is considered as...............

98. The commonly used antidote of xylazine hydrochloride in wild animal is ............... 129. Cold as a mean of physiotherapy is applied in ...............

%. ?lazepam i[s. necd to administer slow intravenously because of the presence of ............. 130. Atomic number of lead and barium sulphate is ............... and ... respectively.
s preservatives.
131. Contrast radiography of gall bladder is termed as ................

100. Triflupromazine is times more potent tha i
............... S n chl
01, Gonet S _ P " chiorpromazine- 132. The fluoroscopic screen has the coating of .............. and crystal size is ................
. General anesthesia without E.T. is not recommended in ............... 133, H ino ti developing 6
102, The intramuscular doses 'of ketamine in PIgis oo, and in rabbit is ............... 1?4' Azrdent-nit::lb, ..... b v url > e:,eeolil:f [ll’!:;:e{')f in intestine
103. The MACis ............... o o S R |
104 TIVAis ... for controlling the animal. 135 Dremstralng 18 oo

105. The site for epidural anaesthesia in cattle is 136, Motion unsharpness is minimized by reducing gxposure ...............

106. The reducer in developing solution is ............... 137. In fluoroscopy ............... [( JUUTRUPRPRS mA current )$ used
107. The thickness of the polyester base of x-ray film is . . 138. When electricity is passed in the transducer, ............... changes its ................ sound
s poly yfilmis ... and that of a radiographic wave is produced.
139, mode of ultrasound is used in Echocardiography, Doppler.

108. The ieal iemperature for developer solution is

140. There is often a nermal bright area immediately deep to fluid: phenomenon s known

109. tomic number of lead and barium sulphate is ... . and ... respectively .
110. Kv increase ........ of Xorav. ’ AS.
111, mA increase of X Y | is characteristic artifact observed in cystic calculi

- A INCIEASC L, ~ray. .
112. First Noble prize in physics Y ved b _ 1420 die with moderate & lethal radtation dose

= s was received by ............... . . .

113. The technique f . . Y L ] 143. Biological effect of radiation is amplified by presence of............... in cell.

. 1que for contrast radiographic examination of kidneys and wreters is called as 145, Left kidney is easier to scan the right kidney because is used as window 10

. y ght kidney because ...............

passage of sound waves

T4 o i and fact ffect iati
15, Seomm ot ' . ' (?IS a ec- the scattered radiation. 145, The normat liver pareachyma is replaced with fibrous or fat tissue and that resulis to
) of young and immature animals in skiagram is characterized by ............. ‘increased echogenecity in disease condition like ............ 1
116. The ideal temperat T L
peral l-m’- for c!eveloper solution is ................ 146. The galt bladder in dog can be identified in USG in the right side of the midline in
117. The measurable unit of radiation exposure is ................ between ........o.oeee. and ... liver lobes.
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29.
30.
3L
32

. The major objectives of general anaesthesia are immobilization, unconsciousness and

relaxation.

. Dissociative anaesthesia i> associated with cataleptic state.

. Anaesthesia by hypothermia is indicated in neonates or cardiovascular surgery.

. Atropine sulphate is used as preanaesthetic medication for its anti-cholinergic properties.
. The degree of CNS activity determines the dose of anaesthetic required.

. Nitrous oxide is good inhalant anaesthetic drug for induction of anaesthesia.

. In propofol anaesthesia recovery is delayed in case of dog.

. The rate of healing is governed by the length of incision.

. Moist heat is more effective method of sterilization than dry heat.

. Haematoma is a closed wound. . -

. Healing under scab occurs in superficial wounds like abrasion.

. Inflammation is an adverse reaction to the site of injury.

. Scald is more severe than burn.

. Joint ill is the anhnits of aged and also called joint evil.

. Shock is a static condition where there is oxygen deficiency in cell.

. Ulcer is a circumscribed area of suppuration lined by pyogenic membrane.

. Chloral hydrate can be administered intramuscularly and intravenously in horse.

. Secondary ruminal tympany is an inherent problem of ruminant general anaesthesia.
. Old age slows healing.

. Epidural anaesthesia and spinal anaesthesia are conduction anaesthesta.

. Echymosis is a type of closed wound.

. Owner—patient-surgeon relationship is very important in veterinary profession.

. Dog suffering from extreme systemic diseases like uraemia, toxaemia. may have aliered

hepatic and kidrey functions. therefore. barbiturate {ultra-short acting) are preferred in
stich cases for general anaesthesia.

24. Inflammation mandatory for wound healing.

. Dogs, cats and pigs younger than 3 months of age should be fasted for a short period or

not at alt because of their tendency to develop hypoglycemia.

. In a febrile state, surgery should be postponed.
. Lacerated wounds are caused by long pointed objects.
. Brachycephalic dogs having pendulous soft palate thus patent airway should be maintainzd

in such breeds during general anaesthesia,

A surgeon who continuously makes the same erTors can never develop sound judgment.
Tensile strength of a suture material means in vivo strength.

Repeated movement over affected area helps in haemostasis.

Local anaesthesia prevents diffusion of sodium and potassium jons, thus causing blockage

..of the nerve impulse.

Model Questions 589

3.
34,
. Carbocaine has the more potency than of lignocaine, but less toxic with longer duration

Metabolic alkalosis in commeon feature in all types of shock.
Catgut 1s produced from mucosa layer of sheep intestine.

of action.

. Best method of sterilization of surgical instruments is by using chemical agents.
. Application of tourniquet is essential while performing intravencus regional anaesthesia.

. Very young animal needs low dose of general anaesthesia as it has low metabolism and

limited muscular and adipose tissue and immature detoxification mechanism.

. General anaesthesia is preferred over regional anaesthesia for caesarean section in she

buffalo.

. Twenty four hrs fasting is minimum need as preanaesihetic preparation for GA.
. Thiobarbiturate is contraindicated in whippet.

. Pentobarbitone is preferred over thiobarbitane for GA in horse.

. In respect of recovery pattern, ketamine is better than Propofol.

. Oral ketamine may be alternate route of anaesthesia for cat.

. In bumn patient, renal failure occurs due to inadequate fluid therapy.

. String halt occurs in cattle and middle patellar desmotory is done for correction.
. Major cause of surgical iafections is long duration of operation.

. ‘Kapali' in Rajasthan occurs due to inflammation of saphenous vein in dogs.
. Cyst is an inflammatory condition containing fluid or bleod.

. A sinus contains purulent discharge and no tendency to heal.

. For potentiation of anesthesia adrenaline is mixed.

. Comnual nerve block is indicated for amputation of horn.

. By paravertebral block. cperation can be performed in standing condition.

. Aural hematoma is mostly seen inside mouth cavity,

. Analgesia means loss of sensibility to pain.

. Diazepam antagenist for xylazine.

. The rate of healing is governed by the length of incision.

. Inflammation is an adverse reaction Lo the site of injury.

. Auriculopalpebral nerve block helps evelid closure.

. Fistla is an abnormal passage connecting two cavities,

. Epidural injectien in the sacrococcvgea! space is actually extradural.

. Paravertebral block is used to block L, and L; nerves.

. @, — adrenoceptor agonists produce bradycardia in animals and can be ccunteracted by

injection of atropine.

. Epithelialization process of wound healing facilitated by diny wound.
. Shock decreases capillary refill time and increases pulse quality.

. Rise in collagen levels in healing, number of fibroblasts diminishes.
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o7.

68,
69.
70.
71,

72.
73.
4.
75.

76.
Ti.
78,
79.
80.
81
82,

83.
84.
85.
86.
87.

88.
89
90.
91.
92.
94.
95.
96.
97.
98.
99,

‘combination of the contact time and scrubbing action.

Atropine is rapidly metabolized in rabbits and its effect may be unpredictable in this
species

Doxapram is not specific respiratory stimulants but cause general ceritral nervous stimulation,
Intravenous lignocaine (0.5mg/kg) is effective in correcting cardiac dysarhythmia
Primary infection originates directly from the site of surgical intervention.

Atraumatic division between the muscles can be achieved by transection of muscle across
its fibers leads.

Violent muscular contractien can be an intrinsic cause of fracture.
Regeneration of nerve as a rule takes five to six months,
Preanesthetic evaluation of PCV estimation helps 1o determine the degree of dehydration.

Withhold of water in relation 1o preanesthetic management of nephritic patient even for
a shont period prove hazardous.

In cases of hepatic or renal insufficiency intravenous anaesthesia is preferred.
MAC value of Nitrous Oxidz is lowest among all inhalant anesthetics.
Desflurane was inroduced earlier to Sevoflurane.

Intravenous regional anesthesia can be produced using saphenous vein.
Tensile strength of a suture material means in vivo strength.

Catgut is produced from mucosa layer of sheep intestine.

Contrast radiography of muscle is called myelography.

Confirmatory diagnosis of intestinal intussception is done by USG.
Radioisotopes are used in digital X-rays.

Local anaesthetic agents prevent the generation and propagation of the nerve impulse.
Lidocaine is the most widely used local anaesthetic.

Rate of healing is similar but longer time is required to cover a larger area by the healing
process.

Infection is the most commen factor that retards normal wound healing,

Feasibiity of performing surgery depending on animal's condition.

Oral intake of food and liquid is restricted for 2 hours prior to surgery in small animals.
Acupuncture therapy is matnty indicated for analgesia.

Hypothermia can be developed above 40°C.

. Atropine is contraindicated in cattle.

Barium meal is contraindicated in intussception.

Alropine is contraindicated in cattle.

Barium meal is contraindicated in intussception.

12 hours water withdrawal is required before USG.

Corneal ulceration can be tested by flurosein dye test.

The effectiveness of a bactericidal surgical scrub of one’s hands and arms depends on the

Model Questions 591

100.
101.
102.
103,
104.
1G5.
106.

107,
108.

109.
110,
111
112.
113.
114.
115.

116.

117.

118.
115
120,
121.
122.

123.
124.

125

The first phase of the wound healing process is the epithelial phase.

The major electrolyte loss in case of burn injury is Potassium.

The vollagen phase of wound healing extends from 5 -15th day of healing.

Povidene iodine (2.5%) solution is used for external dressing.

Feasibility of performing surgery depending on animal’s condition.

Oral intake of food and liquid is restricted for 2 hours prior to surgery.

Skin sutures should be removed between 4-5th post operative days according to the
conditien. .

Injection atropine sulphate is a general anesthetic drug used during surgery.

Dose of xylazine hydrochloride used in canine during anesthesia is @0.1mg/kg body
weight.

In case of anuria urine can be coilected by catheterization.

Pregnancy diagnosis is best done by X-Ray at lateral position.

Atropine sulphate is used as preanaesthetic medication for its anti-cholinergic properties.
The rate of healing is governed by the length of incision.

Scald is more severe than bum.

Moist heat is more effective method of sterilization than dry heat.

Haematcma is a closed wound.

Fistula is an abnormal passage connecting two cavilies.

Inflammation is an adverse reaction to the siie of injury.

Healing under scab occurs in superficial wounds like abrasion.

When plain catgut is treated with chromium salt the durability of the suture increases.
Catgut is manufactured from gut of Sheep.

Collagen sutures are used extensively in ophthalmic surgery.

Polygycotic acid (PGA) is a non-collagenous synthetic, braided menofilament polymer of
glycolic acid.

Vieryl is synthetic absorbable suture material used to suture skin.

Nylon is a nonabsorbable suture material mainly used for suturing skin of cattle

. The small size animals need large doses of anaesthesia in comparison to an aduit animal

126. Moist heat is more effective method of sterilization than dry heat.

127. Old age slows healing.

128
129
130
131
132
133

. Uleer is a circumscribed area of suppuration fined by pyogenic membrane.

. Radiographié image of the visceral organs can be studied well in obese patient.

. Motion unsharpness can be avoided by increasing the mAs.

. Intensifying screen is required to replace in every alternate month for quality radiograph.

. Radioisotope is a stable isotope which emits radiation.

. Epilation, leukemia. Cancer is the latent complication of radiotherapy.
2 .
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134.

135,
136.
137.
138.
139.
140.
141
142.

More frequency of ultrasound causes less penetration into the tissue as it has more wave
lengths.

For echocardiography M mode of ultrasound beam is used.

Penetrability of therapeutic ultrasound is more in muscle than fat Gssue.

Acoustic shadowing is an artifact of Ultrasonography but useful for diagnosis condition.
Inversion suture is used for treatment of ear haematoma.

X-rays have greater wave length than light waves.

Fat is more radiolucent than soft tissue or bone, but ts more opaque than gas.

Most radiolucent material visible on a film is Gas or air.

A small cystic calculus may be difficult 1o identify in a bladder full of urine, but will be
more readily apparent in a pneumocystogram.

. Irregularity of mucosal border seen on positive contrast study with intestinal lymphosarcoma.
. Distance is linked with intensity of beam reaching the patient.

. One duplitised film is of 0.75 mm in thickness.

. The front part of cassette is made up of radic-opaque substance.

. W.C. Roeatgen was the first Nobel Prize Winner in physics.

. In therapeutic ultrasound used for physiotherapy the wavelength of sound is 0.75-3 MHz.
. Microwave diathermy can produce heat in deeper structure than the shortwave diathermy
. In US plate and X ray plate the Urinary bladder looks black.

. Infrared light used for physiotherapy produces cenductive Heart,

. AIr is a positive contrast.

. Contrast radiography of muscle is called myelography.

. Cystography is radiography of unnary bladder.

. Photoelectric absorption is advantagecus for diagnostic X-rays.

. The filament of X-ray tube is made of cobalt.

. Like bone, ar bubble also emits hyper-echoic image.

. Rod cells are sensitive 10 bright light.

. Bone marrow is most sensitive 1o radiation.

. Th# German word “Bremsstralung™ medins hreaking radiation.

. A sinus comains purulent discharge and no tendency to heal.

. Aural hematoma is mostly seen inside mouth cavity.

. The rate of healing is governed by the length of incision.

. Intensifying screen is present inside the potter-bucky diaphragm.

. ‘Wave-length of X-rays is longer than that of safety lamp light.

. Duplitised X-ray filins have two subbing layers.

. Temperature of processing tanks should differ.

.‘Cha:acteris‘tic radiation energy of K shell is highest.

Model Questions
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169.
170.

171,

172.

173,

174.
175.

The sound wave of 10,00000-100,00000 Hz frequency is used for diagnostic USG .
More the frequency of transducer better is the resclution of the image of USG.

Anechoic/echolucent image is produced in absence of any echo due to complete passage
wave through the solid organs

The hydrogen and hydoxil free radical formed by radiation are mutagenic

M - mode USG resembles to B -mode but records motion and posiiion of echo.

The Tinear scanfier contains some crystals which rotates resulting to rectangular beam.

Plain abdominal radiographs will locate radiolucent calculi.

[C. MULTIPLE CHOICE QUESTIONS | I

1

)

. Thiamylal sodium a barbituraie is of

. For pregnancy diagnosis of living fetus on a bitch the following is used—

. The best method of regional anaesthesia of entire fore limb is l

(@) Brachial plexus block

{b) High epidural block 3
(¢} Radius and ulnar nerve block ‘

(d) None of the above

. Cornual nerve block is done for desensitization of hom. Cornual nerve is a branch of

(b) Trigeminal nerve W
(¢)) None of the above P

{ay Maxillary nerve
{c) Optic nerve

(b) Intermediate acting duraion
(d) Ultra short acting duration

(a) Long acting duration
(c} Short acting duration

{h A-mode of USG
() M- mode of USG

{a) X-rays,
{¢) B-mode of USG

. The wash tank in a manual processor in dark room

(k) Is the final stage of processing.
{d) Last for 5 minutes

{a) Remove excess chemicals
(¢} Prevenis contaminations

. As kilovoltage increases the contrast will

{by Remain same
(d) Also decrease

(e) Also increase
(c) Not affect the detail and density

. Nuclear Scintigraphy uses the emission of which part of electromagnetic spectrum to form

an image
(b) Gamma rays
{d) Infrared ravs

(a) Microwaves
(c) X-rays

. Confirmatory diagnosis of intestinal intussception is done by USG

(b) Radiography
{dy None of the above

(a) Doppler
(c) Ultrasonography

. The contrast radiographic technique used for evaluation of patency of nasolacrymal system

15 !

() Lacrymalography
(d) Dacrocystorhinography

(a) Rhinography
(¢} Xylography

W
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10. The atomic number of compound to be used as contrast material should be above
(a) 20 {b) 30
(c) 40 (d) 30
11. Grid ratio can be defined as
(@) Ratio of thickness to distance between lead strips
(5 Ratio of length to thickness of lead strips
{c) Ratio of height to distance between lead strips
(&) Ratio of height to thickness of lead strips
12. The phosphor material used in most inensifying screen 1§
(a) Titanium dioxide (b) Manganese oxide
{¢) Cellulose acetate {d) Calcium tungstate
13. The degree of sharpness of shadow on a radiograph is
(a) Density {b) Detail
(&) Contrast {d) None of the above
14. Pregnancy diagnosis is best done by X-ray at
(@) Ventrodorsal position {b} Dorsoventral position
(c} Sky kine position {(d} Lateral position
15. The term “Cellulitis” refers to the inflammation of
{a) Cell {by Connective tissue
(¢) Cell membrane (dy None of the above
16. Polygalactan 910 is a
(a) Syathetic non-absorbable (&) Synthetic absorbable
(¢} Biclogical absorbable (&) None of the above
17. Restriction of primary beam is the function of
{a) Bucky tray (by Cassette
(¢} Collimator (d)y Developer
18. Which of the following affects the contrast of the film?
{a2) Temperature of the developer (k) Failure to use grid
(c) All of the above (d) None of the above
19. Sodium thiosulphate m fixer solution acts as
(a} Fixing agent (b} Acidifier
(¢) Hardner (d) Preservative
20. Which of the following is not a charactenstic of first intention healing?
{a) Minimal tissue contamination (b) Minimal tissue damage
(c) Wound edges are not approximated. {d) Minimal role of wound contraction.
21. Which suture material is absorbable?

(a) Cotton
{c) Polypropylene

(£) Nylon
(d) Chromic catgut

Questions ' 505

Mode! i
22. Hydrogen peroxide is used in management of wound healing
{a) To remove dead and devitalized tissues. (b) To remove healthy tissues.
{¢) All of the above {dh None of the above
23. The most common agent is used to paint a surgical operation site is
(@) 2% Betadine {b) 5% Betadine
(¢) 1% Betadine {(d)} All of the above
24. Healing of Soft tissue generally takes place by :
(@) 7- 10 days (b 2-3 days .
(¢) More than 2 wks (&) 6 wks :
25. Delicate surgical instruments are best sterilized by *—
{(a) Autoclave () Cold sterilization L
{c) Application of disinfectant (d) Sterile neutral pH water rinsing '
26. Overdosage of alpha-2 agonist drug can be managed by
(a) Flumazenil (#) Dexamethsone
{c} Vigorous IV flud (d) Atepamazole
27. W. C. Reentgen discovered X-ray in the year. .
(@) 1785 (b) 1885
(c) 1895 (d) 1985
]
. o ANSWER OF MCQ 1
L. (@) 24 3 N T |
A 8. () - 9 (e 10s (d) el iy
13. (B) 14. (d) 15. (B) 16. (b) '
19. @ 20 2@ 2@
25: (a) 26. (d) - 27. (c)

D. DIFFERENTIATE THE FOLLOWING (ANY FIVE)

1.
. Cyst, Abscess, Haematoma, Tumour and Hernia.

W ooo =) On obn B W o

—
B e O

Cardiogenic and Neurogenic shock.

. Tranquilization, Hypniosis, Narcosis and Sedation.

. Stage 11 and Stage 111 of General anaesthesia.

. Tensile strength and Functional strength of suture material.
. Differentiate between Local analgesia, Regional analgesia, Hypnosis and Tranquilization.

. Endotoxic and Neurogenic shock.

. Sedation and Tranquilization.

. Inversion and Eversion suture. . f
. Dissociative anaesthesia and balanced anaesthesia.
. CT and CR system of imaging.

. Physiolégic pain vs Pathologic pain.

TN
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. Arterial, venous and capillary bleeding,
. Cardiogenic and Neurogenic shock.

. Paralysis and paresis.

- Neuritis and neuralgia,

- Contosion and compression.

- Radical surgery and general surgery.

- Sterilization and asepsis.

. Sedation and Balanced anesthesia,

[D. ANSWER THE FOLLOWING QUESTIONS ]

!
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14.

23
24.
25,

'26.

Properties of an ideal anaesthetic.

- Optimal local microcirculation is essential for proper wound healing. Justify.
. Propofol is superior to thiopentone sodium in dogs. Justify,

. Tenets of Halstead form the basis of modern surgical craftsmanship. Justify.
- Scald is more severe than burn. Justify.

. Fractionation is beneficial for radiotherapy Justify.

- Mitotic ceil die with moderate and iethal radiation dose Justify.

- Write short note on “Summation effect” on radiography.

. Management of degenerative Joint disease in canine,

. Justify the indications of A B C in anaesthetic resuscitation.

- Explain inflammation and its importance in the process of wound healing.

. Midazotam can be used intramuscularly while diazepam not recommended. Why?
- Write the common complications of wound healing.

Alone Midazolam is not recommended in cat, Explain?

- Write in brief the mechanism of action of local anaesthetics drug.
- Write in brief precautionary measure to resist surgical infections,
- Write in brief posterior paresis following spinal cord injury.

- Massive infection delays the wound healing process. Justify,

. Anacsthesia in the very young is attended with high risk. Justify.
. Asepsis is the basis of modern surgery. Justify.

- Why

. Why inhalation anaesthetics are

equithesin should be freshly prepared ? Write the composition of equithesin ?

preferred over intravenous anaesthetics in systemically
impaired patients?

Scald is more severe than injury caused by bumn. Justify.
Write in siort on indication and methods of hypothermia in surgery.

Write in short on your choice for induction and maintenance of general anaesthesia in 20
kg dog for the purpose of hysterectomy.

Factors influencing surgical infections and their prevention.

7.
28.
29
30.
31
32,
33
34,
35.
36.
37.
38

Model Questions

Physical status in relation to anaesthesia and its categorization.
Factors to be considered to determine the anaesthetic risk.
Advantages and disadvantages of isoflurane,

Neonatal anesthesta.

Calculate the volume of replacement fluid required for a 4.5 kg cat with 8% dehydration. -

Write the name of the factors influencing surgical risk.
Properties of ideal chemical immobitization drug.
Myelography.

Write the principle of surgery.

Why neonates are vulnerable in dehydration.

Write the ideal property of suture material,

Factors influencing surgical infections and their prevention.

| REGIONAL VETERINARY SURGERY |

[A.- TRUEOR FALSE e | |

- B = N

—

- Heel effect may be cotrected by placing the thicker part towards cathode.
. Burdizzo’s castrator is used in dogs.

. Cleft palate is a congenital problem.

- In horse the common site of chocking is posterior 3" of cesophagus.

- Debudding in calf should be done within 5-25 days of birth.

- Stenson’s duct connects parotid salivary gland.

. Crib bitting is vices of camel.

- Dentine is the hardest structure of the tooth.

. Tonometry is measurement of intra-abdominal pressure in mm of Hg.

- Fluorescent dye test is performed for detection of corneal ulcer.

- Phacoemulsification involves manual removal of cataractous lens.

12.

- "Parrot mouth’ condition affects the upper jaw.

After oesophagotomy, patients must be maintained on solid diet.

- Quidding means foul smell from mouth.

- Homless cattl: are referred as polled cattle.

- Paralysis of facial nerve is most common in dog.

- Nasal polyps originates from turbinates bones of nasal cavity.
- Guttural pouch seen only in canines.

- Dogs are more sus.eptible to middie ear infection.

- Aqueous humor hydrates the corneal surface.

- Schirmer test is done to measure tear break up time.

- Ophthalmoscope can be used to view the retina.

I
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23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33
34.
35.
36.
37
38.
39.
40.
41,

2. Suwres for repair of aural haematoma should be placed perpendicular to the line of

43

45.
46.
47,
48.
49.
50.
5L
52
53.
54.
55.
36.

51

The placement of sutures in the repair of aural hagmatoma is done parallel to the incision.
‘Parrot mouth’ condition affects the upper jaw.

Zepp's operation is performed for otitis media.

Shears mouth is not associated with molar teeth.

Tympany, salivation are prominent sign of chocking.

Atheroma is a degeneralive change in the inner and middle coats or arteries.
After oesophagotomy, patients must be maintained on solid diet.

Sublingual abscess is found beneatli the tongue.

Intracapsular method of cataract exiraction is followed in dogs.

Glossoplagia means paralysis of lower law.

Lampas is an inflammatory thickening of mucous membrane of hard palate.
Normal tear production in dogs by Schirmer tear test is 20 mm/minute.
Phacoemulsification involves manual removal of cataractous lens.

Horn cancer is commonly found in bulls.

In horse the common site of chocking is posterior 3rd of eesophagus.
Abomasal displacerent is more common in right side than left side.
Gastrotomy is done through mid-ventral apg-oach.

In diaphragmatic henia, the hernial content is mainly gut.

Low obstruction occurs in duodenum and jejunum.

ncision.

Entropion may be cause of corneal ulceration.

. Tarsorrhaphy refers 10 surgical closure of the eye lids.

Ophthalmoscope is used to view the parts of the external ear canal.

Dental caries is commonly found in goat.

Torticolis refers to twisting or distortion of leg.

Oesophaééwmy refers to removal of some portion of oesophagus.

Tracheal collapse occurs due to weakening of cartilaginous rings of trachea.

The main constituent of sialoliths is calcivm gluconate.

Mid veniral approach is commonly practiced for abdominal surgery in Ruminants.
Colic is commonly observed in cattle and buffaloes.

Enierotomy refers to resection and anastomosis of a portion of intestine.

Ultrasound guided biopsy is very accurate technique for collection of biopsy material.
Too early castration in small and large ruminants may also predispose to wrolith formation
Urethral stenosis may occur due to dehiscence of the anastomosis or a technically poor
repair. :

The prostate gland (accessory sex organ) encircles the dorsal surface of bladder.

Model Questions ' o 599

58, The injection of phenol, is indicted in the hemorrhoid as weatment in dog.

59. Forssel's operation is the technique applicable in mare for comrection of rectovaginal
fistula. )

60. Enlodgement of urolith occurs anywhere of urinary tract but mestly in proximal part of
sigmoid flexus in cattle.

61. Occurrence of uric acid urolith is very common in Dalmatian breed of dog.

62. In vagal indigestion in cattie the abdomen from behind is ‘papple shaped’.

63. Ruminotomy is the last assort for correction of Ruminal Impaction.

#4. For movable foreign body in stomach incision is made at pylorus.

65. Trichophytobezoar is a cause for intestinal obstruction in large animal.

66. Omphalocele is an internal hernia.

67. For perineal herniorrhaphy the best site of incision is mid ventral incision in canine,

68. Diaphragmatic hernia is more in male buffalo.

69. Traumatic pericarditis is miore in male buffalo.

70. Complications of Bilroth Il is less than Biloth L.

71. Resolution of hypovolemia is more concern followed by decompression of stomach.

72. Hudson’s teat spiral is used for treatment of polyps in teat.

73. Right flank with “grid Incision™ is preferable to left flank for routine ovario hysterectomy.

74. Urolithiasis is diagnosed by radiography in all animals.

75. Teat spider is the relaxation of sphincter causing leaking of milk spontaneously.

76. Rectovaginal fistula is more common in adult animals.

77. Umbilical hemia is common in kid.

78. Gastrotomy is done through mid-ventral approach.

79, Cystotomy is performed by inguinal approach.

80. The telescoping of a portion of intestine is called intussusception.

&1. Pampiniform plexus supply circulation to stomach.

82. Low obstruction oceurs in duodenum and jejunum.

83. Spasmodic colic occurs mainly in horses that have excitable temperaments.

84. Enterotomy operation involves removal of a portion of intestine.

85. If hernial content is intestine then it is termed as vericocele. -

86. Failure of penis retraction in prepuce is paraphimosis.

87. Tourniquet should be used before amputation of tail.

88. Removal of ovary is called hysterectomy.

89. In ruminal impaction ruminotomy should be done in standing condition in catle.

90. Prosthitis is a disease condition of prostate gland. )

91. Purse string suture is applicable for managerheht'of rectal prolapse.
Teat spider is the relaxation of sphincter -causihg leaking of milk spontanecusly.

92,
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93. In goat, caleuli are generally deposited in sigmoid flexure of penis.
94. Umbilical hernia is mostly seen in bovine calf,
95. Condition in which testis is found in other than scrotal sac is called ectopic testis.
96. Nephroliths are usually formed in urethral process. '
97. Recurrent estrous is a common complication of ovarichysterectomy in biich.
98. Low obstruction occurs in duodenum and colon.
99. Amputation of udder is called thelotomy operation,
100. Obstructive wroljthiasis in dog is mostly seen in os-penis.
101 Mid ventral approach is commonly practiced for abdominal SUrgery in ruminants.
102, Colic is commonly observed in caitle and buffaioes,
103, Amputation of edder is called thelotomy operation.
104. Erterotomy operation involves removal of a portion of intestine.
105. Traumatic pericarditis results from ingestion of foreign body.

106. Placement of non-crushing intestinal clam
during intestinal anastomosis.

107. Spasmodic colic is the result of increased
gastrointestinal tract.

ps are placed 4-6 cm away from crushing clamps

peristaltic contractions in the horse’s

108. Auscultation of the omasum is carried out at the level of right elbow in the 6th intercostals

space.
109. Perineal hernia mostly seen in bitch is due to gravid uterus.
110. Diaphragmatic hemia concomitantly occurs with trattmatic reticulitis in buffalo.
111. Spaying is the surgical removal of both ovaries and uterus.
112. Epididymectomy is an altemative method for producing teaser animajs.
113. In ectopic testis condition, the testicte remain in abdominal cavity,

. 114. Paraphimosis denotes inzbility to protrude the penis from the prepucial sac.
115, In sheep, the common site of calculi lodgment is in urethral process.
116. Obstructive wrolithiasis in dog is mostiy seen in osspenis.

117 Traumatig_ pericarditis results from in'geslion of foreign body.
118, Teat spidé{ is the relaxation of sphincter causing leaking of milk spontaneously.
119. In goat, calenli are generally deposited in sigmoid flexure of penis.

120 Amput_ation of udder is called thelotomy operation,

LB." FILL IN THE BLANKS WITH APPROPRIATE WORDS - —f
L. Recurrent tympany, reduced ruminal motility and anorexia are the characteristics signs
Of e, :
- Liptek test is generally carried out for diagnosis of ...
- High obstruction occurs in ... and Jow obstruction occurs in

-2
3
4
5.

- Intussusceptions is commonly developed in ............... and

LA kb . L

Model Questions

6. Atresia ani-et-recti et-coli is characterized by...............

7. The method of surgical correction of teat fiswlais ... 3

8. In bitch generally there are ............... pairs of mammary gland ) |
9 suture is not always effective in recurrent rectal protapse and ............... i E

the surgical treatment of choice.
10. Perineal hernia sometimes occurs with rectal ............... |
11. Dental formula in cattle is............... |
12, Dental formula in Dog is...............
13. The resection of devitalized and necrotic caecum is called .............. : - .
14. Orchiectomy is a routine operation while performing ............... herniorrhaphy in ma
dog. _
15. In Epiplocele the hernial content is ...............
16. Heart worm in dog is transmitied by ...............

17. Upper obstruction is more harmful because...............

18 is the most common tumour of anal gland.

19. Tear of the rectum is most common in ............... - '

20. Rupture of urinary bladder caused by vrolith is called ............... and Tepair technique
1S oo . ' .

21. Inability to protrude the penis through prepuce 1s ............... and the opposite condi

i ith 1 i -operative
22. One most complication of surgical method of castration with inappropriate post-oper

CATE 1S wutvvicnannnn.
23, Penctrating metaliic object in feed can be the cause of ............... and ...l .
24. Foreign bodies of plant and animal origin present in stomach are called ............... a
............... respectively,
25. LDA and RDA are ............... and oo |
26. Umbilical hernia occurs due to ............... gene.

27. Hemia containing intesiine and uterus is called ............. -

i i deveeniiianes
28. Resection of the caecum is calle o
: 5 ereas
29. Volvulus is ... rotation of the mesentry and atached small inmestine wh
torsion of intestine 1s a twisting of bowel on 1t ..............

300 influences crystal precipitation and cafculi formation.
31. Left flank omentopexy is a technique for correction of ...............
32. A rotation of intestine on its mesentric axis is called...............

i i i ite.
33. The ideal approach for diaphragmatic herniorrhaphy is at ........ s stte. .
34, The commonest seat of location of urethral calculi in the bovine is at the ...............
penis,

35. Phimosis is....ccooooennn
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36.

37
38
39.
40.
41.
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42
43,

44;

45.
46.
47,

48.

49.

50.
51,
52.

53.
54,
35.

56.
57
58.
59.

61.

62.
63.

. Separation of the hory covering of hom core is known ag

- Ranula develops in the area of
65.

A Text Book on Veterinary Surgery and Radiology

Accumulation of Pus in uterus in canine i called as

. L. oo D URHIS Incanine s called as . and surgical correction.
of this condition is known as ‘

Collection of fluid between the layers of tunica vaginalis is called

The resection of devitalized and necrotic intestine is called
Paralytic ileus is caused by

Intssusceptions g commonly developed in ... and . ‘

............... 15 Seen as complication of castration in pigs, horses and cattle.
Collection of fluig between the layers of tunica vaginalis js

The resection of devitalized and necrotic intestine is called

............... 18 the standard approach for E€xposure of a defined region of the thorax and
offers well to excellent access 1o structures in the immediate area of the thoracotomy.

............... sterotomy provides access 1o the entire thoracic cavity,
............... ventilation is mandatory in thoracic surgery.

surgical procedure but before complete closure of the thoracic cavity.

Posuive pressure ventilator is an essentia) instrument for performing ... ... ... operation
n dog.
Orchiectomy is a routine operation while performing

dog e heralion wale performing herniorrhaphy in male

In epiplocele the hernial content is

If hernial content is wrinary bladder than condition is termed as

............... is ggﬁped as invagination of a segment of the gastrointestinal tract jnto the
lumen of an adjoining segment.

............... and ... are indicated to remove devitalized intestinal segment,

Resection of caecum is called

Gastric ufcerations are characterized by a break in the

ion. - wAclenzed by a break inthe .. resulting epitheliai
erosion.

R is indicated to remove the impacted materia) from rumen.
Bload supply to the pirna of the external ear by the
Salivary stones are called

Method for surgical extraction of cataract in dog is calleg

Common sites for oesophagial obstruction in dog and cattle are
............... respectively,

Epulis is the neoplasm of

Inflammation of the entire eye along with all thé layers is called:

Inflammation of the uveal tract of the eye is termed as -

Model Questions i 803

............... plevral pressure jnside the thorax is needed after completion of |

66. Accemulation of air in guttural pouch is known as ...

67.

In hotn carcinoma ............ . like growth is found,

68. The congenital fissure of the upper lipis ...............

69.
70
71.
72,
73.
74,
3.

76.
77.

73.
79.
80.
81
82
3.
84.

85.
86.
87.
88.
89
90.
91.
92.
93.
94.
95.
96.

............... duct opens opposite to the 5th cheek tooth in the cheek.
Dehoming is done under the control of ... . nerve block,

............... is a prominence of the palate just behind the incisors seen in foal
The exiernal ear comprises of ... and .............

A condition where double row of eyelashes is present, causing impinging on the eyeball
and irritation is termed as ... '

Ranula develaps in the area of ...

Common sites for Oesophagial obstruction in dog and cattle are .......... ..
and............... respectively.

Salivary stones are called ............._
Tumour of gum is termed as ....._........_.
For amputalioh of horn in bull, the ideal anaesthetic block s ...........

Scparation of the horny covering of homn core is known as ...

Increased intraocular pressure is known a$

Inward turning of border of eyelid is termed as ...

Horn cancer, a ............... of the hom is the most common condition affecting mostly
Chalazion is inflammatory enlargement of a ............... gland in the eyelid.
Ankyloblepharon is ............ .

Blood supply to the pinna of the external ear by the...............
Methed for surgical extraction of cataract in dog is called........ ...
Inflammation and affection of the middle ear istermed as .,.......... .

............... is the major refractive surface of the eye.
Incisor teeth in animals is used for ... while molar teeth is used for...............
Jabot refers to ...............

ILTIPLE CHOICE QUESTION

R B L

- The common surgical technique to expose the horizon

tal ear canal is k_ilan as
(b) Zepps operation e '
(&) None of the above

(a} Bulla oétcotomy
{€) Myringotomy
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. Comeal ulceration can be tested by

(2) Fluroscein dye 1est
(c) Eosin dye test

(5) Liptek test
{d) Nigrosin dye test

- Most common delayed effect of radiation on eyes is development of

(@) Glaucoma
(c) Cherry eye

(b) Keratitis
(d) Cataract

. The recent and most commonly used technique for cataract operation is by

{ay Cryo extraction of lens
(¢) Surgical removal of lens.

(¥) Phaco emulsification technique
{d) Medicinal destruction of lens

- Chiloschisis is a congenital condition characterized by cleft in

(@) Soft palate
{¢) Lips

(b} Hard palate
(&) Tongue

- The function of salivary gland can be destroyed by the injection of

(a) Formaldehyde
{€) Potassium iodide

{5 Tincture iodine
{d) All of the above

- Alveolar periostitis is also known as

(@) Dental caries
(c) Periodontal disease

(b) Dental 1artar
{d} Nene of the ahove

. Which is a test for diagnosing displacement of abomastums?

(a) Wether pinch test
() Pole test

{b) Liptek test
(d) None of the above

- In dog which organ resumes its peristaltic movement after laparotomy?

(a} Stomach
(c} Large intestine

(b) Small intestine
(dy None of the above

. Site of sp]cenéctomy in large animals is

{a) Right paracostal
(¢) Left flank

(b) Left paracostal,
{(d} Right flank

- The site-For thoracocentesis for drainage of chylothorax is__intercostal space.

(a) 4™
{c) &

&) 5O
@ 8"

- Most common site of stane formation in case of sheep is

{a) Ischeal region
(c} Urethral recess

(t) Sigmoid flexure
(d) Urethral process

- For teaser bull preparation which of the is conducted

{a) Close method
{£) Open-close method

(&) Orchiectomy
(d) Epididymectomy

- Removal of male generative organ in birds is called

{a) Orchiectomy

{8} Neutralization
{c) Tesieqomy

{d)- Caponisatisation

Model Questions 605

15. The term ingleviotomy in fow! refers 1o opening of the
(a) Crop (b) Gizzard
{c) Caecum (d) Proventriculus
16. Surgical enlargement of hernis ring is termed as-
{a) hemniorrhaphy (B) hernioplasty
() kelotomy {d) widening of hernja ting
17. The suture technique adopted for typhlectomy is
{a) Simple interrupted {&) Simple continuous
(c) Continuous lock-stitch (d) Inversion
18. Paralytic lleus of intestine is sometimes caused by
(@) Surgical tranma (b) Foreign body
(c) Meckel's diverticulum (d) Rectal diverticulem
— 'ANSWER OF MCQ _ , B
L. ) 2 () 3. (@ 4. (b S5 () 6. (d)
7. . 8 ()] 9. (b 1. (o) 11, (o). 12. {d)
B.@. 4@ 15, (a) 16. () 7@ 8@
(E. ANSWER THE FOLLOWING QUESTIONS ]
1. Cold and hot application are indicated in acute and chroic inflammation respectively.
justify
2. Write tn short the treatment of tympanitis of guttural pouch.
3. Enumerate the different etiological factors for hom cancer in bullocks.
4. Indications for Zepp's operation in otitis media. -
5. Write a simple diagnostic technique for detection of blockage in nasolacrymal duct.
6. Lateral resection of external ear canal (Zepp’s Technigue).
7. Enumerate a simple rechnique for detection of naselacrymal patency.
8. Tympanitis of guttural pouch.
9. Site for trephining of frontal sinus of horse.
10. Barum enema in canine.
L. Pitfalls of interpretation.
12. Heel effect.
13, Characteristic X-ray and Bremsstralung.
14. Yolk gall.
15. Jabhor,
16. How heat helps in controlling the inflammation and related symptoms,
17. Write in short the basic mechanism of diagnostic ultrasound,
18. Write in short on Oesophahocele.
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19.
20.
21
22.
23
24,
25.
26.

27

28.

29.
30.
31
32
33
34.
35.
36.

Write in short on Atheroma in animals.

Write short note on “Summation effect” on radiography.

Write in short about etiology and treatment of empyema of the guitural pouch.
Enumerate the different etiological factors for horn cancer in bullocks.

Write in short on tumour neck.

Write the indications, mechanism of action and contraindication of cold therapy.
Write in brief about the current ocular diagnostic procedures in canine.
Classify radiotherapy. Write in detail about Brachytherapy.

Write the difference between hog mouth and parrot mouth condition.

Yoke gall is the common ailment in working bullocks-justify?

Differentiate between Phimosis and paraphimosis.

Hemiorrhaphy vs. Hemioplasty.

Cryptorchid animal should not be used for breeding purpose-explain?

What is scirrhous cord and its treatment?

Briefly mention corplications of ovariohysterectomy in bitch.

Teat fistula should be cormrected in dry period. Justify.

Free milker Vs Hard milker.

Teat fistula should be corrected in dry peried- explain

[VETERINARY ORTHOPAEDICS AND LAMENESS

[A.TRUE OR FALSE | ] |

L.

P R e N =

[==]

11.
12.

13.

In shoe boil trauma caused by shoe on the affected limb hitting the point of olecranon
tuberosity.

. Sore shin is osteo-periostitis of cranial aspect of first phalanx.

. Degenerative condition of horny frog is called Thrush.

. Synovial effusion of hock joint is called wind galls.

. Chronic administration of corticosteroids hastens degeneration of cartitage.
. OCD result in disturbance of the normat process of ossification.

. The medial coronoid process normally enites with the wina at approximately 22 weeks of

age.

. Cervical spondylopathy is most common C5-6 or C6-7.
. Rupture of the peroneus ertious heals well with adequate rest.

. The inflammation of stifle joint, gonitis involves the femoro-patellar and femorotibial

joint. .

Stringhalt is a common cause of lameness of nervous origin in bovines,
Removing a portion of the muscle is a surgical treatment for ossifying myopathy.
Horses arc more prone to hind limb lameness.

Model Questions © 807

14.

15.
16.

i7.
18,
19.
20.
21

22

23.
24,
25.
26.
27.
28.
29.
30.
3L
32
33.

34.
35.
36.
3%
38.
39.
40.
Al
42,
43,
44.

45.
. Repetitive limb coordination pattern used in locomotion is called Stide.

Classical sign for detection of hind limb lameness involving both hind limbs is difficulty
in “backing” the horse. ‘

Local nerve blocks are a modality for detection of lameness.

Septic pedal arthritis is characterized by chronic presence of lameness, inflamed and
swollen coronary band.

Major causative organism for foot rot is Fusiformis necrophorus.

Majority of hoof disorders develop as a result of environmental factors.

Sole ulcer is a true ulceration of the sole of the feet.

Tendon does not regenerate, get replaced by fibrous tissue.

In laminits if both fore Timbs affected horses try to bear wt. on toe and hinds limbs are
found advanced forward to support body wt.

Hip dysplasia and hip dislocation is the same condition in two terms.

Long oblique fracture is managed by cerclage wiring.

Rasper is used for hoof rimming.

Joint ill is the arthritis of aged and also called joint evil.

Thrush is Common in heavy draft horses in fore feet only.

Separation of the wall and the sensitive Jaminae of foot termed as canker.

Poor biood supply to the fractured area may lead to avascular necrosis.

After application of casts fracture must be reduced and immobilized.

Due to crural paralysis muscles covering the anterio- lateral side of femur is affected.
Tendons of gastrocnemious and superficial digital flexor muscles form Achilles tendon.
Friction against hard surface is the prime etiology for capped elbow.

Removal of part of lateral digital extensor muscle with tendon is treatment for string halt
in cattle.

Exostosis of metacarpal and carpal bones is known as sphnt._ .

Inflammatory condition of metacarpal and metatarsal region is termed as sore shin.
Stringhalt is a common cause of lameness of nervous ongin in bovines.

Sole ulcer is not a true uleer.

injury of tendon is known as strain.

Inflammatory condition of metacarpal and metatarsal region is termed as sore shin.
Inflammation of bursa of fibricious is known as bursitis.

Exostosis of metacarpal and carpal bones is known as splint.

Quitter is the inflammation of the sensitive laminae of the foot.

Osselets is a disease condition of dog.

Supporting limb Jameness means when the foot first contacts the groqnd or when the limb
is supporting weight.

Bench knee means sideways displacement of the cannon bone.

pp—
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47.
48.
49.
0.
51
52,
53.
54.
33,
36.

57,
38.

39.
60.
61.

62.
63.
64
5.
66.
67.

68.
69.

70.
71.

72,
73.
4.
75.
76.
7.
78.
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Arthroscopic intervention in joint is generalty carried out for massagc-purposeé.
Degenerative joint discase generally affects vertebral joints.

Genetic factor may play an important role in canine hip dysplasia.

Exostosis of metacarpal and metatarsal bones is known as spiint,

Friction against hard surface is the prime etiology for capped elbow,

Quittor is the inflammation of the sensitive faminae of the foot.

Inflammatory condition of metacarpal and metatarsal region is termed as Sore shin.
Laminitis may be of nutritional crigin,

Traverse sand crack is termed as Thimble,

Crouch position with flexed knee, toe touching the ground is observed in femoral nerve
paralysis,

The condition “windpuf “affects Fetlock of horse.

Spavin affected horse may feel stiff or jerky to encircle in the affected side or may refuse
for that.

Tendons of gastrocnemions and superficial digital flexor muscles form Achilles tendon.-
Fibrosis and ossification of muscles of crus area may result from faulty I'm injection.

Medial patellar desmotomy is the operation for correction of upward luxation of patella
in cattle.

Quitter is the inflammation of the sensitive laminae of the foot,
Osselets is a disease condition of dog.

Stringhalt is a common cause of lameness of nervous origin in bovines.
Sole ulcer is not a true ulcer.

Injury of tendon is known as strain.

Removal of part of lateral digital extensor muscle with tendon is treatment for string halt
in cattle. -

Exostosis of metacarpal and carpal bones is known as splint.

In bog spavin as the disease progresses, the Joint space narrows due to formation of smak
osteophytes and at last joint is ankylosed .

Fibrosis & ossification of muscles of crus area may result from faulty I'm injection.

Medial patellar desmotomy is the operation for correction of upward luxation of patella
in cattle.

“Dropped elbow™ is noticed in complete paralysis of sciatic nerve.
Inflammation of stifle-joint is called gonitis.

Medial patellar ligament is a straight ligament.

Trochanteric bursa is a true bursa.

Fibrotic myopathy occurs in Monday morning disease of horse.
Besmotomy is done for treatment of stringhalt.

Crural paralysis is the affection of fore fimb.

B Sl I D L,

Model Questions

.
30.
81.
‘ 82.
83.
84,

85.
86.

The rupture of the round ligament leads 1o severe coxofemoral huxation.
Removal of part of lateral digital extensor muscle with tendon is treatment for string halt
Thimble refers to the separation between the wall of the hoof and the sensitive laminae.

Fracture of the third phalanx a common cause of lameness in horse.
Stringhalt is a common cause of lameness of nervous origin in bovines. !
Sole ulcer is not a true vlcer.

Quitter is the inflammation of the sensitive laminae of the foot.

Osselets is a disease condition of dog. i

[B. FILL IN THE BLANKS . S ]

3. Pedal osteitis is demineralization of

L.

Osselets refer to on the dorsal distal epiphyseal surface of the third metacarpal
bone.

............... is' exostosis on the pastern or coffin joint.

due to inflammation.

4. Extensor process fracture of P3 common in fore limb is most common cause of ...............

L

N 00~ O

. Polysulphated glycosaminoglycans increase productionof ...............

. Synovial fluid of infectious arthritis is characterized by increased
. Cranjal drawer signs are indicative of
. VDD is rarely seen in the thoracic region because
. Indications for shoeing in horses are

. The general term to describe synovial swelling that does not cause lameness are

11.
12.
13.
14,
15.

. Serial X- ray to monitor the rotation of
17.

13,
19.
20.
2L
. Dropped hock is 2 sign seen in equine lameness due to ...............

and decrease activity
of

and

Surgical ireatment of upward fixation of patella in cattle is called

Lameness can be classified into four types
% of the body weight.

Pin hole surgical procedure to detect joint diseases is termed as

The forelimbs in horse bear

The total hip replacement involves replacing the hip joint with a
prosthesis.

is the most characieristic sign to
diagnose chronic laminitis.
............... _is degenerative condition of horny frog started from central lacunae and
extending up to entire frog.

The cranial boundary of abdominal cavity is formed by

The caudal boundary of abdominal cavity is formed by

The instrument named 1s essential for thoracotomy in dog

Surgical treatment of stringhalt operation in equine is called

]
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23,

24,
25
26.
27.
28,
20,
30.

3l

32

33

34,

35.
36.
37.
38.
39.
40.
41.

42.
43,

45,
46.
47.
48.
49.

50.
51

The general term to describe synovial swelling that does not cause Jameness are
and ............... '

Navicular disease can be diagnosed by

Soundness may be defined as ...............
Osteomyelitis is a disease condition of ............... and is caused by ...... e
Ideal fixation technique of communited diaphyseal fracture is

The standard radiographic view for diagnosis of Hip dysplasia is

A hgament connects ............... and tendon connects

Stringhalt is a surgical condition of............... and treatment of such condition
requires...............

For minimal haemorrhage, trauma and loss of function, a muscle should generally be split
............... to their long axis.

............... and ............... are the most common causes of delayed union in large
animals.

Three primary types of osseous callus at sites of fracture repair at sites of fracture repair
of diaphysis of a long bone are ............... 3 erereneeaeriin and

The normzl angle between the shaft of femur to head and acetabular cavity is
and is called as................

Inflammation of the sensitive lamina of the foot is called ............... laminitis.

Radio graphical distinct feature of laminitis is ............... rotation of third phalanx.
Condition leading to ossification of the lateral cartilage is called ............... side bones.
Irreducible hernia because of large content and small ring is called

Azoturia is a cause of lameness in

............... horses. .
Common site for fracture of the third phalanx is ............... middle phalanx

In rush pinning technique ............... are inserted into metaphyseal region at an acute
angle ... 1o the leng axis of bone.

Sweeny refers 1o

The general term to describe synovial swelling that does not cause lameness are
and ... o

Dropped hock is a sign seen in equine lameness due to

Indications for shoeing in horses are ............... TN , and

Navicular disease can be diagnosed by

............... is seen as complication of castration in pigs, horses and cattle.
In upword and forword (anterio-dorsal} dislocation of hip in cattle there is ............... of
the affected limb.

Dislocation or luxation of patella is of .............. types in dogs.

The head of horse is ............... on motion in forelimb lameness.

! Model Questions 811
52, Hoof is .ooeeeriennrnns
53, Ulceration of sole is common in.......cocoeeeee
54. Tendo-achilles is the tendon of ............... muscle.
55. Upward luxation of patella is related to....coviivnneen ridge of femoral condyle.
56. Gonitis is of.......cccoeee types. N
57. Peroneal tenotomy is done at the Jevel of............... joint.
58. Forelimb of horse bears............... % body weight.
59 Disease characterized by aseptic necrosis of femoral head and neck is termed as............... : |
60. Hansen type [ is the discase condition characterized by-..........c....
61. LMN signs of hind limb and normal UMN signs of forelimb indicate lesionin............ -
region.
62. Tension band wiring is required for the management of i fracture. |
63. Fracture disease is characterized by ...........ooe . !
64. IMP can neutralize .............-. forces. ]
65. Circlage wiring is indicated for ............... :
66. ESFE can be classified as linear and ............. i
&7. THR is indicated for ............... |
68. TWRS is the operative technique for surgical management Of cevniererennin
69. Paralysis of the femoral nerve affects the .............. Group of muscies.
70. Canker is referred to as ..ot dermatitis involving the foot.
71. The finger like hypertrophic papillae observed in canker are referred to as ..o
19 Exostosis of metacarpal and carpal benes is known as...............
73. Dropped hock is a sign seen in equine lameness due 10 ........oee.
74. The general term to describe synovial swelling that does not cause lameness are .........covee
and ...oooeeerennn
[C MULTIPEE.CHOICE QUESTIONS ]
1. Long oblique fracture can be best managed by
(@) Lag screw application {b) Bone pinning
() Circlage wmng {d) None of the above
2. The paralysis of intrinsic muscles of larynx in horse may cause a clinical condition known
@ i ) Laryngitis
((??; JRacI,f;)rtmg tdi Norl)l(e E)f the above
3. Swinging limb lameness is evident in
{a) When the limb is supporting weight (&) Motion
(¢) Backward movement {d) when excess sUess occurs
4. Completely detached fragment of cartilage that is floating around in the joint is called

(&) Joint ill
(d) Sequestra

(@) Joint mouse
(¢} Joint oil
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5. Ehrmer sling bandage is applied jn — i 12. Enumerate the efiological factors spastic paresis in bullock. endon, sty
(a) Forelimb (6) Hind Limb ' 13. Z-tenotomy is an alternative technique for comection of contracted tendon. :
() Ear heamatoma (d Al of the above. 14. Difference between hip dislocation and hip dysplasia.
6. In tenotomy the suture applied is ' 15. Type 1 IVDD vs. Type IF IVDD. .
(@) Parker-Kerr. (6) Bunnel Meyer 16. Hansen type 1 vs. Type 2 intravertebral disk disease.
© Simple intermupied (@) None of the above 17. Type 1 vs. Type 2 External skeletal fixation technique,
7. Hip dysplasia is VEry common in . d 18. OCD vs DID,
a} Young Smal) breed by Old smail bree
' 8 Young lal:;gilbl:eed Ed)} Old large breed T 19 Retrograde Vs Nomograde IMP.
8. Folding fracture is moTe common ip o0
(@) Young Smal) breed (b} Old small breed
{c) Young large breed {(d) 0Id large breed
9. The head of the lame animal nodes down from the normal Symmetry when steps with
(a) healthy foreljmb (&) healthy hind Fmb
(¢) affected forelimb (d) affected hind limb
19. The condition chronic, hypertrophic, moist, eczematous dermatitis {CHMED) are sign of,
(@) Thrush {b) Canker !
{c) Quittor (&) Com
11, Shoe-boil stands for the synonym for,
(a) sole ulcer {b) contusion of sole
{c) caped elbow {c) caped hock

o ANSWER OF McQ
O @y T
TO 8w e w G Re——— .

L g g S S T

THE FOLLOWING QUESTIONS
1. Hip dislocation Vs, Hip dysplasia.
2. Fracture dnd Dislocation.

of hind feer,
4. Blemish Vs Unsoundness,
5. Compound and Comminuied fracuyre,
6. Delayed uniop and Non union of fracture.
7. What are the differences between cartilaginous joints and synovial joints?
& What is the function of synovial fluig in joints?
. Corticosteroid Plays a vital role in treatment of degenerative Joint disease, Justify.
10. What is the difference between luxation and subluxation?
11. What is the difference between sprain and strajn?
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A

Abomasal displacement, 369
Abscess, 42

Actinobacillosis, 240 -
Acupuncture, 141
Amputation of homn, 233
Arteritis, 95

Arthrogriposis, 93
Arthroscopy, 446

Atheroma, 244

Atony of bladder, 405
Atresia ani, 387

Atresia ani-et-recti-et coli, 387
Auriculo palpebral block, 123
Avulsion of hom, 251

Balanoposthitis, 416
Bent knee, 453
Benzodiazepines, 114
Bicipital bursitis, 449
Bishoping, 263

- Blemish knee, 4355

Bone healing, 530

Bone plate, 544

Bone screwing, 545

Bowel fistula, 384

Brachial ptexus block. 122
Brachytherapy, 215
Bremsstrahlung radiation, 173
Brocken knee, 455

Bum and scald, 76

Bursitis, 553

C

Canker, 479_
Capped etbow, 451

Castration, 418
Cataract, 303
Catgut, 19
Caudectomy, 420

Caecal dialation 4nd torsion, 381

Cellulites, 57

Choking, 328

Chondritis, 248

Chronic otoria, 276

Cleft palaie, 242

Colic, 373

Complication of fracture, 548
Computed Tomography, 223
Conchal fistula, 274
Condrodysplasia, 93
Conformaticn, 435
Conjunctivitis, 294
Contracted tendon, 457, 531
Contrast radiography, 197
Com, 480

Comeal foreign body, 310
Comeal nerve block, 122
Crib biting, 269

Cross pinning, 544

Crural paraiysis, 485
Cryptorchidism, 417

Curb, 500

Cyst, 49

Cystic calculi, 408

D

Dacryocystorhinography, 289
Debudding, 254

Degenerative joint disease, 512
Dental caries, 260

Dental tarter, 259

Dental tumor, 260
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Descemetocele, 301 Glossary of surgery, 573

Dislocation, 532 Glossoplagia, 240 i
Dissociative anaesthesia, 139 Gnathitis, 268

Doppler echocardiography, 227 Gonioscopy, 290

Drooping ears, 273 Gonitis, 492

E Grid, 183

Ear canal ablation, 276 H .
Ear cropping, 273 Haematoma of ear, 272

Echocardiography, 226 Haemorrhage, 68

Ectropion, 292 Haemorrhoids, 390

Elctro anaesthesia, 141 Hare lip, 235

Empyema, 247 Heartworm disease, 345

Enterectomy, 379

Enterotomy, 379

Entropion, 291

Epidural anaesthesia, 127

Epulis, 263 Inguinal hemnia (scrotal hernia), 354

Equithesin, 138 Crural hernia (Femoral Hernia), 356

F Pelvic hernia (gut tie), 357
Diaphragmatic hernia, 358

Hip dislocation, 514

Hip dysplasia, 522

Horn cancer, 252

Horn fissures, 254

Hydrocele, 417

Hydrocephalus, 97

Hydronephrosis, 40}

Hydrophthalmia, 301

Hygroma of knee. 454

Hypothermia, 142

Hemia, 51, 349
Umbilical hemnia (omphalocele), 351
Perineal hernia, 352
Ventral hernia, 353

Fiber glass cast, 536
Fibrotic myopathy, 495
Film processing, 186
Fistula or abdomen, 383
Fistlous withers, 324
Fluid therapy, 81
Fluoroscopy, 191
Fracture of homn, 253
Fracture of rib, 341
Fracture of stemum, 342
Fracture, 527

Frost bite, 79 I

Functionai strength, 17 Infectious arthritis, 510

G Inflammation, 38

Infraorbital ne.ve block, 124
Inhalation anaesthesia, 144
Intensifying screens, 189
Intercostals thoracotomy, 337
Interlocking nail, 547
Intramedullary pinning, 541

Gamma camera, 230
Gangrene, 72

Gastric ulcerations, 363
Gastrotomy, 361
General anaesthesia, 133

Gid, 98 - Intravenebral disc diseases, 518
Gingivitis, 261
Glaucoma, 311

Intestinal obstruction, 375
Intravenous anaesthesia, 136
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Intussusceptions, 178
Isotopes, 216

J

Jabot (oesophagocele), 327

K

Keratitis, 298
Knock knee, 453

L

Lameness, 440

Laminitis, 472, 503

Lampas, 242

Liver biopsy, 392

Local and regional analgesia, 119
Lymphangitis, 93

M

Magnetic Resonance Imaging, 225
Megaoesophagus, 327

Mammary gland tumours 428
Milk suckling, 240

Monday morning disease, 482
Muscle contracture, 93

Muscle rupture, 90

Muscie relaxants, 143

Muscular atrophy, 91

Myositis, 90, 483

N

Narcosis, 130

Nasal polyps. 244

Navicular disease. 468

Necrosis of the turbinate, 245
Necrosis. 71

Neuroleptanalgesia, 140
Non-absorbable sutures, 22

Nuclear Medicine (Scintigraphy), 229

o

Oesophageal stenosis, 326
Oesophageal ulcer, 326
Omarthritis, 450

=

Omasal impaction, 37t

Open joint, 517
Ophthalmoscopy, 288
Orthopaedic wiring, 546
Orthoplast, 536

Osselets, 464

Osteochondritis dissecans, 511
Otitis externa, 274,

Oritis media, 275

P

Paedal ostitis, 477

Pain management, 152
Pancreatectomny, 400
Panhysterectomy, 423
Pannus, 301
Panopthalmia, 315
Paralysis of radial nerve, 451
Paralysis of rectum, 3%0
Paraphimosis, 415
Paravertebral anaesthesia, 125
Patent wrachus, 405
Penile injury, 414
Periodontal disease, 261
Persistent frenulum, 414
Peterson eye block, 124
Pharyngeal abscess, 332
Phimosts, 415

Phlebitis, 93
Physiotherapy, 356
Plaster of paris cast, 535
Pneumocele, 343
Popped knee, 452
Premedication. 110
Pyelonephritis, 402
Pyramidal disease, 470

Q

Quittor, 466

R

Radiation exposure, 204
Radiation safety, 206
Radiafion therapy, 214

o




i

622

A Text Book on Veterinary Surgery and Radiology

Radiographic contrast, 180
Radiographic density, 180
Radiographic detail, 179
Radiographic interpretation, 192
Radiographic quality, 176

Ranula, 238

Rectal prolapse, 385

Rectal tear, 386

Rectovagianl fistula, 389
Resection of the nasal septum, 245
Reteo bulbar block, 123

Ring bone, 465

Ruminal impaction, 367

Rupture of cruciate ligament, 524, 553
Rush pinning, 544

S

Saddle gall, 325

Salivary fistula, 266

Salivary cyst, 266

Sand crack, 474, 506

Schirmer tear test, 286

Scrotal wound, 418

Seedy toe, 475

Sesamoiditis, 462

Sharp teeth, 258

Shear mouth, 258

Shock, 63

Sialoliths, 265

Side bone, 467

Sinusitis, 249

St fast, 324 -

Smooth 1ongue, 237

Snake bite, 238

Sore shin, 460

Soundess certificate, 570

Spastic paresis, 96, 552

Spavin, 498°

Spaying, 422

Spleen
Spleenomegaly, 395
Splenic tumour, 396
Spelenic biopsy, 397
Spelencctomy, 397

Splints, 458, 536
Spondylosis, 521

Sprain of joint, 518
Squint/strabismus, 296
Stenosis of rectum, 390
Sterilization, 34

Sternal fistula, 342
Stomach tumours, 364
Stringhait, 490
Sublingual abscess, 239
Sub-parotid abscess, 267
Svpra-rectal abscess, 389
Surgical infection, 85
Surgical judgment, 13
Surgical risk, 10

Suture needles, 24
Sweeny, 448

T
Tail -
Traumatic injuries, 430
Necrosis of tail, 430
Crooked tail, 431
Amputation of tail, 431
Teat
Supernumerary teats, 425
Teat lacerations, 425
Teat fistula, 426
Milk stone, 426
Teal spider 426
Hard milker, 426
Free milker, 427
Imperforate teat, 427
Nodular obstructions, 427
Athelia, 427
Thelotemy, 427
Theloszopy, 427
Teat amputation, 428
Teletherapy, 215
Tendon affections, 550
Tendinitis, 461
Tenets of Halsted, 9
Tensile strength, 17
Tension band wire, 346
Thomas splint, 337
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Thoroughpis, 497

Thrush, 480

Tissue adhesive, 24

Torsion and volvulus of intestine, 378
Torsion of stomach, 362
Torticolis, 323

Tracheal collapse, 331

Tracheal injuries, 330
Tranquilizers, 112

Traumatic reticulitis, 367
Trochenteric bursitis, 487
Tumours, 46

Tympanitis of guttural pouch, 248

U

Ulcer, 47

Ultrasonography, 209

Upward fixation of patella, 489, 554
Urethral calculi, 409

Urethral stenosis (stricture), 411
Urolithiasis, 406

Uweitis, 317

Vv

Varicose vein, 94
Vasectomy, 420

w

Worm in the eye, 320
Waveform mouth, 259
Wind puffs, 462
Wound healing, 54

X

Xeroradiography, 230
X-ray accessories, 182
X-ray film, 185

X-ray terminology, 169

Y

Yolk gall, 322

Z

Zepp's operation, 276




