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IMODUCTIOII

Bacterial fenaentation is a nora^

pheatMenoa in th« ri^en» The gases produced in

the ruiaent aamely, aethaae, carbon dioxide and

oxygen are eliminated b^r ©ractatioa, abeorptiont or

along dung. Rumiml tyapansr is an over-

distension of the neaen and r©tioiil»a with gases

of feHBentatioa either free or Bixed with fluid

or solid ingeeta. !Sae gases rapidly acciaaialate

in the riaaen producing an ©aergenoy whioh \>?iil

dndaager t^e life of the aniisal*

Treatment for bloat inoludes» adminiet"^

ration of Turpentine, Polaxalene and pure mineral

oi- vegetaljCL© oils. But frequent adiainistFation

of turpentine makes the animal off feed.

Huaenooenteeis is of little vain© in



relieving frothy bloatf ^©re free gas will b®

ooaparatively very little and the caimula nsay get

easily blocked#

Inconsistant reaults of coaservativ©

treataento for ejhronic bloatf necessitated the

adoption of surgical procedyres for it© oorrection.

A rusen fist^a or raaenostomy has been reported

to be of value* in aoae cases of bloat* ©le

rycien fistula an th© upper region of the left

•Rfffaliiabar foosa prevents acomulation of gases

in rtmen. Sat ^len th© fistula is feept opea»

ooateatB fros ruaen will escape through the fietula

and eonseguenfcly eoil the ekin around the fistula*

Bccauae of this defect in external fistulationt

the possibility of eetablishia^ an internal fistula

between the ruEuen and the rectij® has been tlaou^t

of.



Tti9 present study is •undertaken with the

object of ©ststOishiag an internal fistiala^ in

esperiaentai calves, coaneotiag th© rmea to the

rectiaa and stia/s^ing its via^litj^t maintenance

and effects on the gensral health of the aninals#
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OF jjiSBimTOSK

Fiet^ilation of the r\aaen was first

attempted Isj Colin (1886), l^feBter (19^6) and

Selmlk snd Amaelon (1928) adopted this teoimique

for nutritional studiea*

Biilllpson and Inaes (1939) reviei^ed the

various modifioations of external risaea fistu-

lation techniques aiid described two metl^ods for

adoption* One method vae to fix the riaaen to

the body wall by eufciaree, and then to excise the

ruaen wall to prepare the fistula. In the other

laethodt a clamp was applied to the exteriorized

portion of the rmen and left in ©itu for adhesion

to taJce place ♦ ®ie damped portion of rmen

slou^ed off later effecting the formation of

fisti&a.

BTioholae (1947) adopted the insertion of



of a large liypodenaic needl© into the rmen

through- the upper third of the left paralumbar

fosm for relieving gas fro© i^e r\sien«
I

Boy^erty elj, al« (1955) employed

eacteriorization of a l^ge portion of the ramen

and fixing it to the eMa on the left floak#

2Sie exteriorized portion of the rumen wa» ^^2rgi•'

oally ©xoisedt four to five days later,, to convert

it into a fisti4a« Gontiniaous esoape of mmen

ooatents was reported in this aethod#

Sohnautz (1957) used through and throu<^

outyres, ia addition to the sutures fixing rmen

woiaad to the sMn of the flank, in the external

fistiilation'of rtiaen to the left side.

Kbmarek end Iieffel (I96I) recommended



an air polyeti3ylea0 oannula for r^en

fiat^lation* Since the flstiila was k^t olosed^

the iaternaiX euviroment of ruaen was not altersd.

Mendel {1961) preferred Incising th©

rmea, siaultaneousS^, after exteriorising and

fialng it to the abdominal wall.

Baloh and Cowie (I96S) tised pneisnatio

mbber oaanula and buag for tvelqu fistulation in

cattle« 3!he dorsal sac of riEion was ©xtGriorised

through a laparotomy inoision and a claiap was

applied on the pouch of riiaen# fhe clamped fold

of the rumen sloughed off in 7 to 10 days leaving

a direct opening into the riaaen# A permanent

oannula with bang was inserted to keep the fistula

patent# Eiere waa seepage of ranen fluid throi^gh

the inter-space betvjeen the fistula and the oannula.



Pixma ei (1962) evolved an artifioiai

rusea viirar technigu©# It olosely simulated rusen

fianotioaso A rucaea fietula was mde on ths left

flank and the apparatuB was 3usp@nded into tho

r'dmon# Hie |>02»celain teat tube of the apparatias

periaittod escape of gae from the riaaen.

Jordon (1962) advised a ohang© in tlie

ration and administration of antibiotics and

yeast ctiltm'©© into th© naaea as traatsient for

persistant bloat in yo\mg bovinos. He bad alao

reported ^at a posfmanent risaen fietola could b«

of value in cases yiere it did not respond to

aedicinal treatment. the fistula was small»

spontaneoue closure lay healing was noticed in

six months, Ihe eite choaea for inserting the

cannula was midway between th© last rib and th©

tuber co:£ae on tlie left flanls*
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Yarns and Putnam (1962) reeoasiended an

econoiaical rmen oanni£La mde of plastisol for

autritioml studies,

Jobnson (1966) pointed out tiiat the normal

pH of r«aen ranged from 6*7 to 7*0-V/&©a ammonia

was prodtKjed in larg© quantities, the pH was

shove 7*0 and was deleterious to the risaen

baotGria»

Jarrett i^ocediare (Johnson, 1og« cit)

described a aodified ryisen fistiila teohi^ci'aiet

\ii4iere a poiaoh of rumen was made to h©rniate

thro^^ a flanfe incision. Sie surface of the

horniated rmsa was scfarifiod, ^d the akin was

siifcucped over the ruaen poiaeh, Ihe cmiaiala was

ineerted, 10 to 12 days after the initial

operationn through a 2,5 cm long incision on the

hernia*



la Ssbaik and Amdon i^ocedare* (Johasoa,

ioc* cit), a polish of riisiea was esteriorised. aad

clamped# IBi© Qlaaped part of the rmea was excised

seven to nik©; day© later. A csaniil® was iniserted

to clooe -ttis fistula the ¥0«ii^ healed# leakage

of raaea CLtiids vas aotieed in this teehni^u©*

Sriedger ^ als,. (1®70) used rigid as well

as fleaciM© oansulae for r^aaea fistulatioa# Undus

stress resi^tifiig in aecrosisj iiafeotioii ai^ leakage
!

of the iagesta were reported ia Ms ©jEperimeate,

Hinitson <1970) laeed a syringe type rtaaea

fistTJla. k disposable plastic syringe v?ae modified

to eerv© ^ the caamuls# Xi^ide and outside

wai^iers were made of iriasrl plastio* Braided aylon

was used to ^d^ia^t for tissue pressare sad keep

the fistIlia meoi^aaism intact in the body* Sie,

fistula was fixed oa tteleft flaak*
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P«rea ^ (1971) modified th«

teeimiqu® adopted by 3Dou^erty ot 35ie

eaxmula in this techaiqu® was introduced into

the yianon and tlie etem of the oajuaula was

forced throng the wall of the rmen at a point

away from the ruaeaotoay incision. Esoape of

r«aen oontents into the abdomen was not noticed

with the aodifiod p^oedyre#

Raasey fit Sl• (1972) studied the changes

in the ruaen in fistolated aniisal®* Chaagae in
I

aiaQonia content♦ pH# ond total "volatii© fatty

acid levels ware noticed after rmen fist^ation,

Harlaa ^ (1975) described the tasg

of a frozen cannula for propping pemanent

fiattslao in r^aiinants* Euaen was inflated with

air throis^ a stomoh tufes to produce ts^ai^ny*

LaparotoEQT was perforaed and the r\iaea was exposed*
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!airough an iseieion on the the froaen

oaimula waa introduced. !Ihe camula was left in

poeitioa imtil the ice had laelted and a rtibljer

stopper was used to close the osttsnula. In some

animla necrosis of tissm around the cannaia was

noticed* 3fene of the mTsscles was poor arowid

the fiatals, but the adhesion betvioen the ruaen

and abdcsQinal k^I was satisfactory.

Anderson and EE'ederi]£sen (1976) reported

that modieiml treatment of chronic bloat resulted

in poor weight gain and at tlmss death# Devices

like self-retaining trocars, plastic or aetel

fietulae and pop off valves were tJtsed# ISiese

mechanical devices beoaae bloclsed either local

infection or bgr ingeata. They adopted rmen

fietulstion technique for treating chronic bloat#

The psrcentag© of eueceas in the treatiaent of
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clironio fcloat rs'iiigM between 20 and 50 liiien

0-urgical methods were not adopted to @T?aci^te

gasQS# Mith. tiae adoption of the s^srgieal tocli-

niciues tho roGults were greatly Improved,

Priogo and Sutliorl^ana (1977) used purse

otriiig oaturoo for fisirsg the rumen eaanislaQ

in poaition.

Fllipov aad l£)Qlt (1979) reported tiiat

etenoeis, phjtsical obstrisction of the oesopiio^is

or cardiQf abaomal grovrtha in oeoophagiss,

dyefiiHjCtion of vague, spaeni of oesophageal

muscolKfuirQ ©tc* caused cbronic bloat. Insertion

of a plastic tube into tiie riisen tiarongh, the

flank wfui; rcooiamezided, to relieve foloat,

Moglia and Haargfiva (1979) reported that

r^JE©a fistula could be mSe by a sin^© stage

operation# The ekin, aoscles, anS parietEl
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peritonem were suttared to the rm^en wall at

tkm same tinie« in a eingle stage, after laparotomy

and incising the rumen#

Saiaanta and Miikherje© (1979) described

a simple eurgioal technique for pemaaent rumen

fistula* The rmen was sutured to the peritonew,

muscles and skin by a single row of sutures* 5he

fisti^da funetionod without any coaplioation for

two years after surgery#

Isl&Iaankap et (1980) studied four

different modifioations of rumen fistulation

techsdques in bovines. Ihey obtained better results

by fixing a poueh of rusaen to the subcutaneous

tissue and simultaneousyLy removing the eajjosed

part of risaen»

Data pertainir^ to techniques of Internal
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fietylatioa the ymiea and ©ther p^t©

of the ^stro-intestiml traet ootald not tw

foimd OR soreejiing the available



SUiiGICAL AiJ ATOMY



SOHGIOAIi AJfASCMY

Bmen

Ruiaen occupies moat of the left half

of the ahdoiisiml oavit^? and exteads over the

median line to occupy a part of tho right half#

It iHciines obliquely downwards from the left to

the ri^t, elongated frca before laackvrardB csnd

is slightly ecaapressed fi'GiB side to side. It

extends from the inferior part of the 7th or 8th

intercostal space to the pelvic inlet* 3Sie left

Burface i© £©ooth» ©onvex and la marked by the

left longituOinal groove* 3his groove indicates

the division of the rumen to the dorsssl and

ventral sacs* 25i© right surface is concave and

irregulapt the dorsal curvature is convex, roundcsd

and is attached to the left sublumbar musoles ^

the crura of the diaphra^ bj peritoaem and

ooaaeotive tissue. She anterior extremity lios
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near the diaphraga and Is divided by a transverse

groove into dorsal smd ventral T:>lind aaco* !nie

posterior erfcremity reaches the pelvic toim^ It

is divided by a deep posterior transverse groove

into superior and inferior, posterior hlind eace,

wMoh are aar&ed off fi'om the remainder of th«

rtsaen by dorsal and ventral coronary ^ooves.

Interior of the rmaea is divided into doraal and

ventral sacD by muscular folds called pillars*

SKie wall of the ruiden is coapoaed of serous,

muectilar and m^aooue coats# fhe seroxis coat covere

the rmen esccept at its att^Jaaent to the luabar

structures# USxe muscular coat and the coriuB

of the miacuous membrane are very thick#

Hecttsa

Large intestine extends from the tersiinatioa

of the ile^aa to the aniss# In adult animals §
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a'bout 11.4 m loag and 12 to 15 cm in

diameter, at the initial part and about 5 om

in diameter, at the terminal part «here it

joins the rectiia# ®i© reot«a is tlie terminal

eeotion of t^e ©limentary traot and it extends

aimnsi± In a stfai^t line from tlie level of

tiie pelvic inlet to the posterior opening of

the digestive ttsbe, tlie £mus» Its ii»lls are

tbiclcer and aore dilatable tlian tfee preceding

portions of the intestine. It is lese than 50 cms

in length, attached to the pelvio roof by the

mesorectiHa which ia b continuation of the

aesenteric fold of colon, asie anterior part hoe

the ©aae calibre as that of the terminal part

of the colon. Behind this, it gradimlly dilates

to form a reservoir for the faecal matter. Eie

reotian passes backwards either straight or in

an obli<|ue direction. It is related enperiorly
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and laterally to the pelvic walls and

on the ventral siarfeoe to th® bladdert vasa

deferenti^t veelctxlae sesainalis# ]^ostatet

pelvic part of tiie wetiira and Go%7per's glands

in the laale ©niaelQ and uterus and vagina in

th« fesialc aniEials*

!]Ih@ serous coat covers tlid larg«

intestine except at the adlieront portion of

tho spiral part. The reet»jsa feehind tho level

of the first ooccygeal vertetwa does not have

a serowa outer coat# !Eae retroperitoneal part

ie very short and is aia?roi3nded hy fat and

connective tissue# ^e musc^or coot has

longitwdiml and oircislar %ers «ith plexus

of Aysrhaoh between theia# Eamification of vessels»

nerves and pl©:^ of Melesner are noticed in the

eutenybosal tissue# 35ie mucous meabrane does not

present anj' villi or the Bruaner's glands as in
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the small intestine. She intestiml glands •

M^erkaJm and solitary glands are large and

ntaaerous. Peyer's patches are absent in the

reetal wall.

Blood Supply

i) Btgaen#

SBbree arterial truaake for rmen

originate from the cofsliae artery hepatic,

si^eenio and left gastric arteries# 2Sa© ri^t

ruBili^ artery originates from the a^eenic

artery and ie the largest. It passes aroimd

the r\3flsn in the ri^t longitudinal and caudal

grooves giving off Bai?y collateral branches*

inclMing ri^t and Xeft* dorsal and ventral

coronary arteries# Ihe left ruaiml ^tery

arises froia the left gastric artery or the apleenlc

artery. It passes fScom the cranial groove to the

left longitudinal groove. The loft gastroepiploic



20

artery originates from the Isft gastric artery

between the rinaon aM tbe osiQsiJEiif It rians
i

•centrally on the visceral bIAq of liie neck of

tb© omaauia and follows tii« greater curvatwe

of the abom8«a ana anastososes with the right

gaatroepiploio artery.

ii) peetm*

fhy rect'oa is sti^i^ied by the cranial

rectal branch of the caudal meeenteric artery

and tjy several short middle rectal branches from

the caudal branch of the iirogenital aa?tery* SSie

ftwupi ia aupplied by the terminal branches of the
/

cranial and middle rectal arteries and by caadal

rectal artery froia the terminal bifxsrcation of

the caudal branch of the urogenital artery#

Kerve St:^ply

i) Euaen.

KuBen ie supplied by paraeympathetio
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fibres £rm the ventral and dors^ oeeopiaageal

trimfes of vagus# S^pathttio nerves to the stomach

originate from the coeliao plexue and aceoispans^ th«

branches o£ th© ooeliao artery#

ii ) jgectm#

Sympathetic nerves reach the rectua from

the caudal mesenteric plexus via the cranial rectal

plexus# Main pcjra-s^smipathetic nerve supply to th«

rectiaa arise© from the caudal rectal nerves. 3Sie

deep perineal nerves from the pudental nerve elso

gives a brfflQCh to the epMncter ani exteraus#



MAMIALS AilB METHODS



mTmWLB AHD MS-IHOBS

fhe studies were oonducteS on twelve

apparoatly healtby# aal© calves, 3!hey were

divided iafetwo ^oups, each group consisting

of six calves. She animls of groi^-I were

ambered serially froa 1/1 to 1/6 ^d that of

grotjp-ll £Tom 11/1 to II/6, Ihe aaimls were

•xaEined for endoparasites and infested animals

were treated, HLood saiaplGe were colleoted and

eetiiaation of haemoglobin, packed cell volumet

total erythrobyte count, total and differential

leucocyte ooimt were done. ,

In the animals of group-I laparotoajy was

performed on the ri^t flanlc and fistula was estab

lished betwaen the right dorsal sao of rvmen and

th® aateri<» part of the rectua.

In the aniaals of group-II, laparotoay was
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perfonaed on tiie flank sad the left dorsal

sao of rxssoa was ^lastoiaosQS to th® gaaterloa? part

of l^e reotna to establish a fistula.

Site

laparotqay was performed at the posterior

portion ok the flanfe, coasae^ing 2 cm below the

earteraal angle of llitsa*

Gro\ap-I

Sfe-operativo i>reT)aration3«

Food and water were withheld for 24 tos»

Iflfior, to 0UPg©ry» The flank was simved»

jsaid cleaned and the prepared site was painted with

Idq. iodi.mitis. Ihe animal was caet and

controlled in a position of left lateral reonatoeacy.

Anaesthesia*

Hareosis was indissed hy slow intravenous
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adBiniStration of chloral hydrate 10^ solution

at a calculated dose of 1 ml/kg body weight.

Supportive local analgesia at the site of incision

was infiueed by subcutaneous infiltration of

agrlocaiae * (2^) solution#

Techniqiae*

Ih^ Dkia over the ri^t flank was Incised

for about 10 oja;,atarting from 2 m below the

external •^1© of ilium, vertically downweards juat

in front of the snusclo tensor facia lata.

abdominal facia vras incised and the incision was

-< extended thro^3^ the abdominal auscles viz.» ni»

obliques abdominie externus, obliques abdoiainiEJ

internus and m. transverse abdoainiet separating

thea by blunt dissection along the direction of

muscle fibres* Sie peritoneum was exposed and

incised. Hhe posterior ptart of the doreal sac of

* Mdocaine hydrochloride (Astra)
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the puaen was exteriorised and a pouch of rmen,

aljout 4- cm in diameter* vbb clamped miiag a

Doyen's intestinal clamp, me anterior part of

the reotm vas exteriorised and about 4 cm length

of the rectua olaaped^ usisg a Doyen's olamp»

Ihe olaisped portions of the ruaea and rect^

were broy^t side by side* Custoings sutures

using. No# *0' silk, were inserted ynitiag the

rmen yall and rectiaa to a length of about 3 cm*

IsMl© suturing^about 12 cm of sutiare thread was

left free at either end# A circular incision,

2 cm in diameter was made on the clamped pouch of

rumen. A similar inoioion, 2 cm in diameter, was

aade on the rectuE corresponding to the incision

on r^en. Ihe out edges of rtcien and rectim were

apposed continuous look stitch and the clamps

were released. The Sushing's sutures were ccmpleted

around the look stitch, using the strands left in
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exoees sarlier. B>e patency of tl»» fistaXs vaa

tested by InsertioB a nibber tube throush tbe anuo

and reotan to the runen. me peritonem and Buscle

layora were BUtored by olaple oontlnaous autureB

using Mo.1/0 braided eilfc. 31ie okin edges uere

bro«^t into apposition by vertical nattrese sutorea

using Ho #1/0 braided silk,

G3?o«p-lI

anlaal «as cast and eontrolled in a

position of ri^t lateral reetaabencj,-. laparotomy

inoislon was made on the left flank in a similar

pattern as in groi^I. Kstulation was effected

by anaBtoBOElng the left dorsal sac of ruoen to

tli« reotuBf

Surgioal closure of. t^e fistiiLa

SurgiGsl olosttcs of the fietiAa was
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performed in 2 calves,

laparotoiay was perfoi^ed on the flank

uoiiler cMLorai liydrate aarcosio aad looal aaaes-

tiiesia ae described earlier# She fistijla was

identified, exteriorised# and damped on either

oide of the site of anastoaosis* on tho rmm and

tile rectua* ' S5ae part of tlie risum betueoa the

clamp and fistiila wbs sex?©red# Hie risaQn aud

reotsm were separately aloaei by Oushinga sutOTes,
rsinforoea with a layer g£ Beaberts.fsutmjs •uoinj
Ho, 1/0 safe. Hie imlgion on abdoson msxitwea
to cosiplet© til© procedure.

Bsst-opoz'ative oar®

A3t. bensoia seal was applied / th,
future line. Ba^trose (10« ,oXmJ^
aa^nlaterea intravononoly after

Steptopexaomi^ (1 m . 8lato/a^



> 28

for the first four post-operative d^'s. She wound

was cleaned with lOi alcohol and was dressed with

SpQCtroeia* oinfcment# Healirig was mieveatfwl aiad

sutiares w©r© r€aao"^0d between 8th and 12th post*"

operative days. After surgery* the onim^s were

^ kept Tsniler bhservatioa upto 100 days.

Observations

Euaen contents and rectal washings were

oollooted at the time of operation for the estimation

of pH and examination for the xjresence of protoaoans

(Table 1, 2 S 3). Hlood eaaples were colleoted for

^ the estiiaation of haemoglobin, packed cell volwme

and for coll eounts» on the 3rd|, 7th, 50th, 60th and

90th post-operative day© (Sable 4). Eie pH of the

rectal contents was estimated on 2nd and 4th d^s

^d at weekly Intervals till the animals were aaori**

ficed or died (iabl©-2). Screening of rectal contents

^ * Spectrocin ointment (Sarabhai ChemioalG)
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following the method of Moir (1951) was conducted

for the presemoe of protoaoa on th© 2nd and 4th

days and at weekly Intervals till the animals were

eacrifioed or died (T&fols 3). Bie apetite and

eonsistanoy of the dimg before and after surgery

were noted (Ofehle 5)« Body woi^t of th© animals

were recorded on the 7th, 15th, 30th, 60th and 90th

post-Operative days (2iablQ-^6)» SEhe autopsy findings

are recorded in H^bl© T* 3!he data, on tho obser

vations nadQ on similar line8 in the animals where

olosixre of the fistula done, are presented in

tables 8 io IS*



BBSUIiTS

-A



liiG experiseats wer© condijcted in two groiaps,

consietiiig of six calvoa in each group, anioals

of group-I are n\Mb0r0d serially from 1/1 to 1/6 and

of grom-ll fyoza 12/1 to II/6, Hho details of the

obserVatioiis are preeentod iYi !i^'oles 1 to 12#

teoup-I

Calf Ho>1/1.

$ho pH of rnaen oontents was 6,8 and that of

reotal contents vjas 7,"5 at tiie time of operatioii.

Ofie post-operative pH of rectal contents ranged heti-m

7,0 £md 7,2 from the second dsQr after surgery# ^5,ie

erytlirocyte oomt (533 millioia/om) x^s reduood to

5,45 aillion/ciBa by the 30th day, but increased to

5,45 nillion/cniEi by tlie 60th day and to 5,93 millioti/

asm by the 90th day. Sie haemoglobin content (10/^^))

did not ahow any variation by the soventh day but
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reduced to 7,2 by the 50th fiey aad iiacreased

S"uJ)seQuestly to 8»0 by the 60th day .aiifl to 9*2

by tho 90th day. paoi^ed cell vol^e {32f>) was

redijced to by tho ceifeiith day, to 24f^ by the 30th

day, roaained at the ssane ie-vei till the 60th day and

improved to 26^5 by the' 90th day. Variations observed

in total and differential leiskocyte coimts mra vatiiia

aorml limits, Bie body weig3:it of 6g.O 'kg was red-ofisd

to 65.0 ^' by the 30tii day, to 64.0 Kg by the 60th

day md imreased to 72»0 iig by the 90th day. ,

!Iiie was talcing food and water in normal

q^iaantities, ©le consisteXKsy of the dong vias loose and

contained eoarse iindigested materials. Bung voided

out lEEaediatGly after drinking water was sore fliaidic.

Hmea protozoans vjere present in the rectal contenbo

from thQ seeond day onwards.

!i!he aziiaal was kept imder observatioii for 100

days. At autopsy,, "fehe fistula was found to be patent
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and had a diaaeter of about 2 cm. The site of

anaetomosi© waa hard to touch and no other afenoraa-

lltiee ootad be deteoted in the ruaen and rectm. The

sutures at the site of anastoaosis were not fially

encapsuiated. Ruaen centonbs vrere present in th«

reotm. Hietological exaiaination revealed oonplete

healing at the aite of anastomosis of the rimen wall

to the reotisii#

Gftlf Wo.1/2,

!Ihe pH of rumen contenta mbb 6*9 and that of

rectal oontenta was 7.5 at the time of operation, ®ie

post-operative pH of rectal contents ranged betv^een

7,0 and 7*1 from the second day after stargery* 21h«

erythpooyte oo^t (6,07 milllons/omiii) waa reduced to

4.26 laillione/om by the 50th day and to 3,46 railUons

by the 45th day, 3lie haemoglobin content (10,0 gm^)
was reduced to 9.4 ^ the seventh day., to 5.2

by the 30th day and to 4*6 by the 45th day. Bie
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packed C0li:volme was redooed to 2^M bST

the seventh dajf» to IS.OfJ by th© 30th day and to

15.0tS by the 45t!i dajr. Variations observed in total

and differential lei^Icocsfte eomts were within normal

limits. Slie body weight of 52.'5 Isg redisced to

49.0 kg by tlie 50th day and to 46.0 kg Igy the 40tli

post-operative day,

Tne animal wao taking food and vaster in normal

q-usntities. !Ifi© consistensy of the dtmg waa loose

and contained coarse 'undigested materials. Bung

voided out iiaiaedi£'.tely after drinking water was more

flnidic# Buaien protoaoans were present in thQ rectal

contents from the second day onwards. 25aere was

reduction in the intake of feed and water by the

40th post-operative day. Siie animal became debili

tated and recmbont by the 42nd post-operative day

and died on the 46th day.
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At autopsy, omental adheaions were noticed

at the site of anastomosis, SJie fistula wai patent

and had a dlaaeter of about 2*0 cm# fhe site of

anaetomosis was hard to totioii and no other abnonaa-

litiee coxild be detected in the i»mqn and reotim,

33ie sutiipee at the eite of aaastoaosis were not

fully ©noBpsulated* Rtsnen contents were present in

the rectiB. bladder waa distended and petechial

haeaiorrhages were notieed at the necln of the bladder,

A large q^isaatity of flTsid was noticed in the peri-^

oardial aao emd the heart was flabby. Histologicel

examination revealed oonple1;e healing at the site of

anastOEiosis of the ryiaen wall to the rectiM*

Calf Ho>1/3.

Tbs pH of roaen contents was 6.8 and tiiat of

rectal contents 7.4 at the time of operation.

2h« post-operative pH of rectal ooatente ranged
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between 7*0 and 7*2 from the eeeond day after surgery.

2tie erythrocyte co«nt (^,86 milliorv^ciam) was reduced

to 4*36 millions/cffim the 30th day# to 4*13 aillloas/

tsrnn ijy th® 60th day ^d to 3.92 EJiilions/cmm by the

85th day# 2he haemoglobin content (9.8 mi)

show any variation by the sevenih day, but rodiKjed

to 6.2 mf^ H ^
/

day and to 5*4 by the 85th day. me |)aoked coll

voltaae (28^) was rcduced t© 23^? by the seventh day#

to 18^ by the 30th day, to 16^ by tho 60th day and

to 15^ by the S5th day. Variations observed in total

and differential leukocyte counts were within noimal

lijaits. fhe body weight of 63.0 kg was reduced to

53*0 kg by the 30th day# reiaained -Uie saae Isy the

60th d^ and redded to 52*0 kg by the 80th post

operative day*

fho was taking food and water in norm!

qt:mtities. 33a© consistency of the dimg was loos©
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and containBd ooaree xmdigeeted materials, Dung

voidQd out iiamediately after drlx^ng water was more

fluidtc* Bmen protoaoan^ were prooeat in the rectal

contents from the second d£^ onwards# Shore vab

reduction in the intake of feed and water by the

80th post-operative day# l!he animal was foynd to

be very weak by the S2nd day and waa totally recum

bent by the 84th d^.

aSie was saorifioed on the 86th poot-

operative day. At autopsy*, oolloction of pus was

noticed between the ausole layers at the site of

surgery, Cttental adhesions were observed at the

site of anastomosis. 2fee fistula waa patent and

had a dimeter of about 2.0 cm. ®ie site of anaeto-

Eiosis vaB hard to touch and no other abnonaalitiee

could be detected in the rusien and rectm. Bae

sutures at the site of anastomosis wsro not iully
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encapsulatedi Biia©a contents were present in tlie

reotUB# SUhere was consolidation of Itangs and degen

eration of the liver. 35ie heart was flabby, Histo-

logieal e^caniination revealed complete healing at the

site of anastosiosis of the rianen iiiiall to the rectt©«

Calf Ho.1/4«

. Sie pE of risaen cont>enta was 6,9 and that of

rectal contents 7#4 at the time of operation. SSie

post—Operative pH of rectal contentG ranged between

7,1 and 7#2 fro® the aaoond day after siargcry. The

©rythroc^rte ooiant (6,89 laillion/osiii) was rediaced to

6,12 laillions/ciaia by the 30th. day, to 5*S2 milliona/

omm by the 60th day and to 4,32 milliono/casi by the

90th day* Bie haemoglobin content (10,4

reduced to 9,6 by the seventh day* to 6,3

by the 30th day* to 6,2 gni$S by the 60th day and to

5,6 ga^ by the 90th day, SSie packod cell vo1\m«
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OH) reduced to 255? the seventii day, to

22$ l^'tho 30th day, to 20^ by the 60th day and

to 14^ by the 90th day. Taj-iations observed in

total a^d differential leukocyte oounts were within

normdl limits* Iho body wei^t of 52,0 leg was

reduced to 45•O kg by the 30th day, to 45*0 kg ^

the 60th day and to 42*0 kg by -^e 90th day*

3!he was taking food and water in nonaal

qyantitiea* 3lhe ooasistenoy of the diang was loose

and contained ooaro© mdigested materialB* Dung

voided oat imsdiately aftar drinking water was more

fliiidjc* Bisaen protosoans were la^essnt in the rectal

contents from tlie second dc^ onwards*

5^0 animal was kapt under observation for 92

days* At autopsy, the fistiila vras patent and had

a diameter of about 2 cm, Ihe site of anastomosis

ma hard to tooch and no other abnormalitioB ootald be
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detected in the rumen and roottin. !Eie sutures

at the site of soastoaosis were not fully encap-

siiLatod. Hunien contents were present in the rectm,

Histologioal oxsoination revealed eonplete healiag

at tixe site of amstomosis of the rvmen wall to

the rectisn*

Calf Ho,1/5* '

Sie pH of risaea contents was 6,7 and that of

rectal contents 7.4 at the time of operation, •Bie

post-operative pH of rectal contests ranged between

7,0 and 7#2 £pom the second day after eurgery. The

©rythrocyte comt <4*85 million/cm) did not show

anar variation-by the 30th day, but reduced to 4.76

million/cm by the 60th day and iacreaeed to 5.13
/

million/oam by the 90th da^^, me haemoglobin content

(12^6 gm^) was reduced to 10.6 mf^ ^ the seventh

day, 9,3 % the 30th day, to 9.6 mi by the 60th

day and Increased to 9.8 by the 90th day* Ihe
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packed CGli volme (280) was rcduced to 210 by the

seventh day and remained at the same level by the

50th day# red^oDed, to ZQ$ by the 60th day and inoreased

to 22^ by the 90th day. Variatioas! observed In total

and differential leiakocyte coynts were within normal

limits. !lSie body weight of 65.0 kg was redijoed to

59.0 leg by the 50th day, increased to 61.0 Scg by tiie

50th day and to 66.0 kg by the 90th day*

The an^raftl was taking food and water in noraal

quantities. She consietenoy of the dung ms loose

and contained coarse imdigested materials. Bung voided

out soon after drinldLng water was more flyidic. BuLien

protosoans were present in the rectal conteate from

the eecond d^ onw^ds.

Surgical closure of the fistiala was performed

in this animal on the 95th poat-operative day. Qaental

adhesions were observed at the site of asaetomosis.
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Bie fistula vaa patent and bad a diameter of about

2 cm» Ihe site of anaetoffiosis was hard to to«fih and

no other abnoraalities eoisld be detected in the rmen

and reatvm. Complete encapsulation of the sutiares

had taken place at the sit© of anastomosis, Smen

contents were present in the rect^«

After clostire of the fistula, the pH of rectal

contents ranged between 7«3 and 7»5 fpoia the second

day after surgersr. She e2?ythrocyte count (5*13 million/

eimm) was increased to millions/ciam by the 30th

day and to 5,39 millions/ciom by the 60th dsy after

am?gery» ©le haejaoglobin content (9•8'̂ ) reaiainod the

same by the seventh day* increased to 10*2 W

30th day and to 10,8 gsi# by the 60th day after surgery,

SJie packed cell volme <22^0 was increased to 23i by

the seventh day and remained the same by the 30th day

and increased to 24f» by the 60th post-operative day*
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V^latlpi® observed In total a»d diffef©atial

iQyjsooyte counts w©r© within nornial lixaitSf Bie

body weight of 66.0 kg at the tiae of ©lostxre of

the fistula was inoreased to 83*0 kg by the 30tii

day 5Jnd to 100*0 kg by the SOth day.

34ie j^Lnisital was taking food and water in

noraal quantities. The consiBteno^ of tHe dung

was nornBle Biisaen ^otosoans were absent in the

rectal contents from the second day onwards.

Ha© was kopt under observation for

60 days# Adhesion of rmen with oaentm was observed

at amtppey* Complete ©noapeiJlation of the sutures

had taken place.

Cslf So* X/6 »

fhe pH of rmen oontente was 6«8 and that of

rectal contents 7*3 at the time of operation# Ih©
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poet-operative pH of rectal oeiiterits raisged

betveen 7,1 and 7.2 from the eecoBd day after surgery,

file erytlia'ocyts coimt (5.16 lailllona/oLia) was reduced

to 4,94 raillions/ct2n by tiie 50tli day smd to 3*53

allllons/cusa by tlie 53rd day, Sie packed cell volxi'ie

(24-) was reduced to 22^5 by tiie seventh day, to 20-?

hj the 30th daj and, to 16 '̂? by the 53ra day, Va3fistioiis

observed in total. an(2 dl.ffereiitial leukocyte coisiits

were ^itliin normal liEiits, Bae body x-;Qight of 49*0 kg

was i-'educefi to 46,0 Kg by tiiQ 30tli day and to 45.0

by tlie 50t}i day,

©le animal taking food and water in noriiFAl

q,uantiti@s» HSie eonsieteney of tlio dioig was loose and

eoatained coarse imaigeBtcd aaterials^. Buag voi<!iei3 out

immediately after driukiiig water wao more fl'iu.d,»c. Bun^eii

prot025oaiitS were present in tli© roctal coaitents froa trie

secoiid day oxi'-ardvS, was s'sductlon 1m tii© intakG

of feed iaad water by the 45th poot-oparative day, ^lii©



44

\jQ.s very WGEk and was totally reoiaabeiit

by the 53rd day. '

She was saorifioed oa the 53rd day*

At autopsy, the fistula was patent and had a diameter

of about 2 am* She site of amstomoeis was hard to

touch and no other a^noraialitiee oould be detected

in the rmea and reotisa* !Ehe satores at the Bite of

amstomosis were not fully enoapsulatsd# Huaen

oontonts vere ;p£'eGent in the recttsii» Histologioal

examination revealed comwlet© healing at the sit© of

eisastoffiosiis of the runien wall to the reottia*

33ae observations oa individisil animals of

Sroup-I could be suamarised as followes

1, Sue pH of rumen eontenta at the time of

operation ranged between 6#7 sod 6*9 (l^ble 1) 3nd

the pH of reotal contents ranged bet'^een 7*3 and 7*5

(!febl0 2). aihe pH of reotal contents varied from
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7»0 (md 7*2 fS-om the aeooad day aft^ siirgery*

2m iSmre was a pro^essive rediuoti©!! in the

erythrocyte comit in foiar animals* whereas is? two

amisalst after m initial reduction it ^owed an

iijorease#

5# Uhe liaeiBoglobin ooateat ^owed a gradual

rsd'ootion in four ^aiaale (Nos* i/2, I/3f 1/4 and

1/6) and in the other two animals (Hos« 1/1 and

1/5) after an initial redyotioa in "value^it showed

an inoreaee*

4» paokad cell ir©lis2ie shorwed a grad^l

redtaction ia all the aaiiaalSt

5, SEhar© ima a Qll#it iasrease in total

leukooyte co-unt dijring the first post-dp^rative week

in all the sis animals, but the valiaes became noi^al

by the 30tl3. day# However the variation in tiie total

mud differential leulcGdyte ootsnte resaained
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within nonaaX limits (TE^ble 4)*

6. Gradual losa of body weight was noticed

in all the eix animals dwtins the first 60 days

after surgery (fable 6)#

7, 3lie aniisals were taldlng food and water

in nora^l quantities. She consistency of th© dnng

was loose and contained coarse lajdigested materialo,

Bang voided out immediatsly after drinking water was

more fluid/c* Bujaen protosoana were present in the

rectal contents from the second day onwards (Table 3).
I

Seduction in th© Intake of feed and. water was

observed in calf Ho, 1/2 by th@ 40th post-operative

day, in calf I?o,I/5 by the 80th poet-operative day

and in calf No•1/6 by the 45th post-operative day#

Calf 1/2 died on the 46th poat-operative day.

Galf Vio*l/3 had to be sacrificed on the 86th post

operative day and calf Ifo.I/6 on 55rd poDt-operative
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dayt becsTiBe of progrsssive de'terior'atloja in the

general health of these calves# Sixrgicsd cloaOT®

of the fistIda was performed in calf Ko*I/5 on the

95th pQst-oporative ds^r* t2h® resmining two calves

were saorificed on l&e 92sS and lOOtli da^r after

surgery.

8« At autopsy^ omental adhesions were phserved

at th© site of anastomosis in calves Ios.l/2t 1/3$

and 1/5 (ItetlJle 7)* fistula was patent in all

the animals and had a diameter of afeoat 2 cm, THe

0ite of anastososis wap hard to touch and m other

abnonaalities could h© detected in the rismen and

reotiia* Oomplete ensapsislatiGn of autwes had taken

place at the site of anastomosis only in one calf

(Ne»I/5)» Suaea contents were present in the reotm.

Histologiosl exmlmtion revealed complete healing

at the site of anastomosis of the rtsaen wall to the

reottM in ail the eolves**
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Gpov^-il

Calf Ho >11/1.

Jho pH of rm©n contents was 6.7 and that of

rectal contents 7.4 at the time of operation. 31h«

post-operative pH of rectal contents ranged "between

7.0 and 7*2 fi'om the second day after swger^. Jlia

©rythroojrt© coimt (4.25 millions/csisi) was reduoed to

4.13 miilioKS/cffim by the 30th day and inoreased to

4.16 aillioas/casa Ijy the 60th day. !13ia haemoglobin

content (9.6 ga^) inoreased to 10.0 by the seventh

day» reduced to 9.4 by the 30th day and to 9.2 ^0

by the 60th day. Tkie paoteed coll volmo (^20) was

reduced to 21by the 30th day and to 205^ by the 60th

day, Yari&tioas observed in the total and di.ff©rential

leulcocyte counts were witiiin normal limits, ©i© body

wei^t of 57.0 kg was reduced to 52.0 kg by the 30th

day and to 50.0 kg by the 60th day.
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The animal was taking food and vater in

normal qymititiea, Ihe consistenoy of the d^mg

vas loosis and contained coarse ^digested aateri^e*

SJung voided out iiamediatoly after driMciin^ vater

was more fl^aidjc, Huaen protozoans mro present

in the rectal contents from the seeoM day onwards.

Ihe animal mie kept imder observation for

60 days. (Rental adSieaions were obssrved.at the

site of anastomosis. She fistula was patent and

had a disaster of about 2 csa. Sie elte of azjastomosis

was hard to toi^h and no other abnormalities could

be detected in the riaaen and rootm. Jhe satwree

at the site of^aastoaosio were not fully encapsur

lated. HtEaen contents were present in the rectus.

Hietological examination revealed complete healing

at the site of amjstoaosia of the ruasn wall to l^e

rectum#
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Calf Ho.II/g«

!IIh9 pH Of riamon contents was 6»8 and that

of rectal contents 7*3 at the time of operation*

0ie post-operative pH of rectal contents ranged

betv/e^a 7*0 and 7.2 from the aecoi^ day after

surgery. Bie eryttoocyte count (3*79 mlllionB/ciajn)

was rsduced to 3*54 aillions/oiasi by the 30th day

and iinoreased to 3*60 millioiis/oiB® by the 60th day,

OSae hasao^oMa content (4*6 was inereased to

4.8 gafS by the seventh day^ to 3*0 gsi^ by the 30th

day and redisced to 4»8 by the 60th day» The

packed cell voliaae <1855) increased to 20^ by the

seventh dE^» reduced to 191? by the 30th dsy and

increased to 200 by the 60th day, Varlatioao observed

in the total and differential leiikocyte oounts were

withia normal limits* Si© body weight of 43.0 Jcg

wao reduced to 38.0 kg by the 30th day and i^icreassd

to 41.0 Isg by the 60th day.
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lha aaii^l was taking foo<3 aud water in

normal quantitien, fhe oonsistenoy of the dung

was loose and contalJied coarae undigested aaterials*

Bung voided out immediately after drinking water

was laore fliaidice Biaaen jsrotozoans were present

in the ractal edntonts frois the second day onwards.

fhe animal was kept lander observation for

60 days. At autopsy t oaental adhesions were observed

at tiiis site of anastomosis. The fist^lla was patent

and liad a dimeter of about 2 em* SSie site of

anastomosis wae hard to toyoh and no other abnor

malities ooi3ld ba detected in the roaen and rectm,

She sutures at tbe site of anastomosis war© not fully
I

encapsiilsted» Euzaon contents were present in t^&

rectm. Kietologioal examination revealed complete

healing at tlie site of amstomosia of title riamen wall

to the recttja*
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Calf Ho^II/3.

ISie pH oi rumen eoatents was 6,7 and tiiat of

rectal coateste 7*3 at the tiiae of operation# SSa©

post-operative pH ot rectal contents ravaged between

7*0 and 7*1 from the aeoond day after siJS*ge3P3r» Slae

©rytbroa^e coimt (6#73 aiilioae/cas) ¥®b refl^jsed to

5*7B milllom/Qim by the 50th day and insreased to

5*92 millions/cm b;^ the 60tii day, ®ie haemoglobin

content (10,2 was rediaeed to 7*0 by the

seventh day, to 6,8 by the 30tfe. day and ii^sreased

to 7«2 ^0 by tk© SOtfe. day,, !Si® packed cell volme

<180 reduoed to 15^ by the seventh day, to 155^

by the 50th day and increased to 2lsS by the 60th day^

Tariationa observed in tlie total and differential

letakocyte oouats were within normal limits, Ihe body

weight of 53«0 kg was reduoed to 46^0 kg by the 30th

day and inoreased to 56,0 kg by the 60th day,

3!he anisal was taking food and water in normal
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quantities. The consiatency of the dung was

loose and pontaiiied coarse uadigestcJd materials •

Dung voided out iamediateiy aftor drinking water

was more fluidic. Rueion protoaosns were present

in the rectal contents from the soooad day onwards, »

Sia?gicai olosiare of the fistiala waa

performed in this animal on the 60tii post-operative

day. (iaental adiiesione were observed at the site

of anaBtososis* - !Ehe fistiala was patent and had

a diaaeter of afcout 2 oia* lEie site of anastomosie

was fcsrd to touch and no other abnonaalities could

be dotected in the rianea and rectum# Complete

encapsulation ot the satiires had taken place at the

site of ©nastoaosia# Hmen contents were present

in the reotiam.

After closiu'e of the fistnla* the pH of

rectal contents ranged between 7.3 from tiie
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secoM day after Kie eryt!hrooyte cotaat

(5»92 aillioiis/oiEs) was redueed to 5*90 miilions/

OBsa by the sevQnth inoreased to 5*98 millioas/

ssm by the 30th day and to 6.12 milliGJas/omm by tke

60tfe day, !Sb.e haemoglobin coateat <7.S

redsased to 7*0 ^ tii© seventh ^ay, imcreosed

to 7*4 by tlis 30tli day and to 7*S by the

60th day* 33h© pa«5issd oell voluae (20^) was iiieroased

to 21^ fey tfe© sewath d^', to 22# by the 30th day

and rea^ined sasi© ©u the 60th day# Vsriati02is

observed in total and differential leukocyte oo^ts

were within no2®al limit©# 5^e body \-j©ight at the

time of olosure of to fistijls (56,0 kg) was increased

to 65,0 kg by the 50th day and to 75«G kg by the

60th day,

!ShQ iijas tald.ag food and water in laosnaal

quantities* SSbi© consistency of the dung was normal.
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Bmen protozoans were absenfe in the rectal ocmtents

from tia© second day onwards.

Jhe animl was kept ta^er observation fpr

6^1 dajfs. Adhealon of rumen with omentisB i-rae observed

at autopi^. Couplet© encapsulation of the sut^ea

had taken place♦

Oalf lfo.II/4«

Hi© pH of rixasn contents was 6#7 a^d that of

rectal contents 7»3 at the time of operation. The

post-operative pH of rectal contents ranged between

7*0 and 7#2 from the second dJ3^ after surgery* Tlie

©rytlirocyte eoiint (4•12 millions/cms) was red^ssed

to 5,92 sillions/cmia toy tHe 30th day and imreaeed

to 3*9B iailiions/cM3 fey the 60tli day. 53iq imeaogloMn

content. (6«4 ^0) was reduced to 5.4 gsi^S ^ tlie

seventh day, to 5f 2 30th day and increased

to 6.0 gEi^ the 60th day* Ihe packed cell volume
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(18^) was reduced to by tha seventh day, to

15?i lay the 30th day aiad InoresGed to 21^ hy the

60th day* Variations observed in total and differ

ential leukocyte comite were within noiml limits,

TbG body weight of 53*0 kg reiaained to be saiae on

30th day and increased to 54*0 kg by the 60th day.

Bis eniEsal waa taidng food and water in

normal quantities, Ulie oonsistsncy of the dung

wae loose and Gontained coarse undigested materials,

Dung voided out ismediately after drinldLng water

was more fluidio Emea protoaoana were present in

th© rectal contents from the second day onwards,

Ihe awjiaa!!. was kept under observation for

60 days. At autopsy» ©mental adhesions were observed

at the site of aaaetososia. The fistula was patent

and had a dimeter of about 2 em, Sie aite of

anaetoiBOsis was hard to touch and no other abnoiaiQlities
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could be detected in the ruaen and rectma. ©le

sutures at the site of anaotomoBis were not folly

©noapsulated, Eumea contents were present in the

rectam, Mstological ©xaniination revealed complete

healing at the sit© of anastomosis of the rusen

wall to the reotua.

Calf Ho.It/5*

Bic pH of ruaen contents ras 6,7 and that of

rectal contents 7#4 at the time of operation# The.

post-operative pH of rectal contents ranged from

7«1 to 1.2 from the secoM day after siirgery# The

erythrocyte coisnt (61,36 aillions/ciBin) was reduced

to 6.21 millions/cam lay the 50th day and increased

to 6.23 aillions/ciam by the 60th day.i SJie haomoglobin

content (10,4 was rsdiioed to 9*6 gn^ by the

e®venth d£Qr» to 9.4 by the 30th day «and increased

to 9.6 P '̂̂ lced cell volume
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(26^) was reduced to 24^ by the seventh day, to

22f> Ta^ the 30th day and increased to 23^ by the

60th day. Variatione observed ia total imd differ^-

©ntiai leukocyte counts tarare within normal limits,

Ihe body weig^it of 80*0 feg i^as increased to 8S«0 kg

by the SOth day jaid, to 106,0 kg by the 60th day.

Hie. animal was taking food and water in

?

normal quantities, Tkie consietenoy of the dung was

loose and contained coarse undigested materials.

Dung voided out imaediately after drinking water was

more fluidfc* Stsnsn protozoans were ixresent in the

rectal contents from the ©econd day onwards.

The animal was kept nndsr observation for

60 days* At autopsy, the fistiila was patent and

had a dieanetier of about 2 (an. The site of anastomosis

was l^d to toiish and no oilier abnonaalities could

be detected in the rumen and rectisa, Kie stitijree

J



•r

59

at the Bite of anastomosis were aot fully ©ncap-

eulatsd* Buciea ceatents w«r© present in the reotua*

Hiatologioal escaiaimtion revealed oomplete healii^

at the site ©f anaatoaosis of the naaea wall to

the rectum*

Calf Ho,II/6.

3Sa© pH of rumen contenta was 6,8 and tbat of

reotsO. contents 7*5 at the time of operation. tEhe

posv'̂ oporati'vs pH of rectal contents ranged froia

7.0 and 7,2 frm the second day after surgery. ISib

erythrocyte coimt (5.25 sillions/oam) did not show

any variation hj the 50th day» but increased to

5.32 silUone/cmia toy the 60th day. 3Hie haemoglobin

content (8*6 gmfj) t#as rediaoed to 7.6 gin0 by the

seventh day, to 7*2 gsa# by the 50th day and increased

to 7,4 gmfy by the 60th day. Ihe packed cell volwne

(SSfj) was reduced to by the seventh day but did
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not ehow my variation by the 30th day and increased

to 2055 by th© 60th day. Variations obsorved in total

and differential leyfcooyt® count0 were i4,ti^ normal

liaitG, fhs body weight (65»0 leg) wae iacreased to

72*0 kg by the 30th day and to S5.0 kg by the 60th day^

ayiiiani vas taking food stad water in nonaal

qiisntities, ®ie consistency of the dung ^9 loos©

and contained ooaro© landigested materials* Dung voided

out immediately after drii&ing water wae more fluidic,

Sissen protosoans were presont in the rectal oositents

from the second day onwards,

IBie ^isiel wao kept under observation for 60

daya» At autopBy* the fistula was patent and had a

dismeter of about 1 ca# Ihe eit© of snastoiaosis was

hard to touch and no other abnorssslitieB cotald bf

detected in the rmen and rectm.. Complete encapsu

lation of the sutiiree had taken place at the site of
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aaaetomosis. Hmen oonteata were jox'eseat ia th#

rectum# Histologiosl exsaiaation revealed ooaplete

heailiig at the site or anaetoaoeis of the rmen wall

to the rectum.

SiQ observations on individtjal aaifflals of

Group-II could fee smmariaed as follows s

1» Uhe pH of rmien contents at the time of

operation ras3®sd between 6#7 and 6*8 (Table 1) and

the pH of reetal cositents rasigad between 7*3 and 7«4

(fable 2)* She pH of rectal contents varied from

7.0 to 7»2 from the secoad day after syrgory.

2. !Siore was a pro^eeeive reduction in

©ryttoocyte cotmt in four animals whereas in two

sniajals (Hos» 11/3 and ,II/6>, after an initial reduction,

it showed an inpreaee#

% !lh0 haemoglobin content Showed an initial
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reduction in four aniiaals in it increased

subsequ^tly* la om oalf (Ito.Il/1), the initial ,

increase \m.B followad bj a redaction in tho value#

In oalf the initial increase was followed

by a reduction, but it imreased subsequentljr*

4* IShte psc&ed cell voli:aaQ showed a gradual

reduction.in four aniaals* in oalf Ho.11/2, the

initial increase was followed b^r a reduction in value.

In calf Ho.11/4# the initial increase was folloimd

by a reduction which subeequantly increased.

5# Hiere was a ©light increase in the total

leukocyte count in four animals (Hos.II/l, II/2| 11/5

and II/6) and in the other two calves <Sbs»II/5 and

XI/4)t reduction in total leukocyte count was oboerved

dxJTing the first post-operative week. However th®

variations in the total and differential leukocyte

counts reaaiiied witiUn normal limits (Table 4)«
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6# GsPgdi^ increase in body vei^t \sfas

observod in foti2» calves (Nos,II/3, II/4* II/5 and

II/6) whereas a gradtsal redtictlon in body weigfet vjas

observed in o^vqs nmberedi II/I and II/2 by the

60th. post-operative day (Stable 6)»

?• 1!he anisale were taking food and water in

norsai qijantitiee. !!he oonsiateney of the dxmg was

loose and contained coarse iindigeeted raateriale#

DuHtg voided out isaediately after drinking water

more fluid/<u Ryaen protozoans were present in tlie

dimg from the seoond day onwards (S&tole 5).

8, All the anissals except oalf Ho. 13/3 wore

sacrificed on the 60th post-operative day* Siargical

closure of tlie fistula was porfonned in calf Ho.II/5

on the 60tli post-operative day, Qaeatal adheoioas

ware noticed at the site of anastomoeis in calves

Hos, 11/1 and II/2 at the time of autopsy and in calf
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Ho»II/5 at the tliae of surgical cloeiare of the

fiatiala (JfeblQ 7). The fistula ijas patent aad 2iad

a diaiaetei? of about 2 6m in all the calves except

in calf No,II/6 where it waa only about 1 ca. The

site of anaetGiaosis was hard to toiseh and no other

abnormalities eoiild be detected, in the ranen and

rectisi^ Complete encapsulation of the sutures had

taken place at tl:e sit© of anastoaosie in calws

Kos, Ii/5f II/5 and II/r>» Hmen contents were present

in the reetijffi. Hiotologioal ©x&jnination revealed

oomplet© healing at th@ site of anastomosis of tlie

rumon wall to the rectmt ail these calves,

S^xpgi03l oloeure of the rusiono-rectal fistula

was perforaed in two calves.v^»t 1/5 and II/5» one

from each ^oup, and the observations after olosiare

of fistula coiild be sunamarised as follows:

U pH of the rectal contents in calf No.1/5
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and II/5 at the time of closisre was 7*2 and 7.1

respGCtively, from the second day of closure of

the.fistula, th© pH of rsotal contents varied from

7*3 to 7,5 in calf Ho.1/5 t^d from 7»3 to 7.4 in

calf Ko.II/3.

2. ©10 erytbrocyte count# haemoglobin content

and jsiClied cell volisao showed a ^adual ixicreaee

in these two anin^lat

3. !Biere T^aa sli^it increase in the total

le-jkocyte oowit dorliag the first post-operative weolt*

However the variationa in- the total asA differential

leukocyte coiants vere within normal liaito. Gradiial

increase in the body yeight co-old he noticed.

4. SSie aniaals wore talcing food and water

in normal quantities*

5. 2he dnag waa normal in consistency from

the escond day of eyrgery. Bu^.en protozoans were not

eoen in the rectal content© from the second day onwards,
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6, ffiie calf Ho. 1/5 eaorifiGed on th©

60tli post'-operative day and calf lfe«II/5 was eeorl-

ficed on the 62nS post-operati"v© A^feesions &S

rmen with the caaeatism were observed at autopsy.

Complete enoapsulation of the sutures Imfl tateen

place at the site of clostirQ of woimds on ttie rxmen

and reotiM# She feealiiig ol rosea and reotmi was

complete."



Biocussiei?



MSOfJSSIOH

a&e present ©xperimontal study was conaucted

on 12 calves• In six calves, fistulation of the right

dorsal sac of rmeii to the anterior part of the rect«sa

was performed hj right side laparotom '̂* Siailsrly,

fistuLation of the left dorsal sac of rmen to the

•anterior' part of rectim waa performed "by left eide

laparotomy ia the other six calves. Access to the

organs was satisfactory in both the techaiQues#

In thf GOGventional mstliods of r\35i©n fistulation

wherein the risaea tfall was fished to the laft flanks

with or without oaanulsef osje of th© eosiplicatioas was

continuous seepage of rmon contents and soiling of the

siargical site and flanfe, (Dou^^orty ejb al» 1955?

Baleh and Oovie, 1962; Briedger £t 1970 and

Feres et 1971)# In the present study, since the

fisttsla was internal, this was not noticeable.
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Sie alteration in the nature of rectal

contents indicated escape of riaaen contents into

tne rectiaa tlJrough tiie fistiJlB. fhe normal pH

of rectal contents vary from 7.3 to 7.5. In the

present study, it was found tiiat the pH varied

fr^ 7.0 to 7.2 after fistulatioa* Hunaen protosoane

are not normally eeen in the rectal contents. But

in the present study, rymen protosoahs could bo

eeen in the rectal contents after fistulation,

35iese observations ^e suggestive of the continuoiis

escape of rmen contents to the rect®.

Bi© diameter of the fistula was about 2 cm

throughout. Ilenoe the escape of riaaen contents to

the ractijs mi^t have been continuous. She increase

in fluidity of the rectal contents voided soon

after th« tmiMsl drank water, could ba due to the

©scape of more v?ater at that time from the rmen to

the rectm*
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Ih® mlmals after th© ea:p0riiaents were

kept lajdea? observation for a period upto 100 deore#

Ihiriag this period, the feediiig haMts of tha

anisals were ap^irenfely normal,

!Eier6 was a pro^oseive reduction in tb.©

erytbroc^te oount and Memoglobin eoatent in .oigiit

aaimals asad reduction in packed cell vol^^e in 10

animals, of t^iioh tile reduction was aoute in two

aniinaie* Ilo significant variation could be observed

in tiio total and differential leufcocjto count,

Gradual rediaotion in the body wei^t was seen in

eiglit animals wiiereas in four animals, there was

progressive increase in the bodj,'̂ weight. Bventhoijgh

the feeding habits of these enimale were apparently

norm^ aftex^ fistulation, yet the fall in haeao^am

values and deoreaee in body weight in majority of

animals would indicate tliat there was a progressive

deterioration in the general health of the animals.
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Biis n^y be due to the coatinuotis escape of

IngQSta from the ryaen direotly throii^ the rectiaa*

In ©sternal fietulation, the opting mi^t

close if the fietiala was aaall (Jordozit 19^5)#

But in the present study, eveatho-u^i the fistula

was only two ca in diemeter, closia?e of the fistula

was not noticed la my of. these expsrimental animals»

At autopsy, no narrowing of the diaiaeter of the

fietida coiild toe observed# 3Ms may he because of

the low fihroue tissue proliferation encountered in

the organs anastcaosed (vide photomicrograph Jfo,14).

Regm?gitation was one of the ooaplieatioss

encountered in internal fistulation such ae gaetro-

duodesKJstoiHy (Karcowitz et al* 1964-)# Eegiirgitated

rectal contents was not seen in the rusnen in the

©seperimental animals, at autopsy.
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Adhesion of the rusen to the ahdomin^ wall

is eonEaon in external fistulation tecianiques (Harlan

et al« 1975). In the laresent study on internal

fistulation, adheGioas of omentm t^sre noticed at

the sit© of anastomosis in six animals# However no

factional distiarlsancee were foimd to oocijir due to

tiiaee adhesions.

Olomxce of the fist^ala waa performed in two

experinsntal anisiala and the recovery uas uneventful.

HSior© was progroosive iaprovsment in the haeaogram

values and the body weight*
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Ezperimental studies on risaeijo-reetal

fistuls were coMi^ted iia 12 bull calves, in two

^OU'OB of six calvee eacli«

In th© aaisals of ^oup-I, throisgh a

rigiit laparotoi^y, the pooterior i^art of the

right dorsal sac of tha Tm.en wae amstomosefi to

the anterior part of the reotm. In tlie aniiaale

of group-II, laparotos^- was performed on the left

flonic and the left sSoroal aac of the rtsson was

anastomosed to the anterior p^art of ti^o roct'isa.

The aaii^ls were kept uader ohservation for a period,

upto 100 days.

©10 pH of the rectal oontenta was reduced

after the fistiilatioTi and ramen protozoa were jaresent

in the rectal contentos k gradual fall in the

©rythroc^'te ooiHit, packod ogII voliia© aad haeso'"

^obin content was observed in four aniuala in each

^oup# !Si© vnriatioBs iti th© totsO. csnd differential
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leukocyte oounts ver« witliin mnaal llialts# A

gradual loss of body wei^t was noticed in all tiie

aaimala of groi^-I v&ereaa an increase in bod^r

vei^t was observed in four animals of group-^II.

Jti# animals were normal in their feeding habito,

but the dung was loose and became more flisidfc soon

after drinkiaag water.

At ai3topsy| adhesion at tho site of aaasto-

moDis was observed in three animals of each group.

aSie fistuls was patent in all the animals* Rmen

contents were present in the rectisa#

In t%«? oalvoSf om from each @pou|>, surgical

closure of the fistula was perforzaed*

It was coneludad that ftanctional ruiaeno-reetal

fi3t\]a.a could be established experimentally in calves

and that these fistula© permitted escape of rumen

contents to the roctua. The fistula oould be closed

surgically afterwards#
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Table 1. pH of Snaen contents at the
time of operation.

«*=K=!C=:i=»«=:=E==«=="«3=!==«=ss==a==a=3«==S5»»»a«0

SI. Animal pH of Euaea
;go. No« contents.

t. 1/1 6.8

2. 1/2 6.9

5. 1/3 6.8

4. 1/4 6.9

5, 1/5 6.7

6. 1/6 6.8

7. 11/1 6.7

8. 11/2 6.8

9- , 11/3 S.T

10. II/4 6.7

11. II/5 6.7

12. II/6 6.8

s«ss!!5as3s«*sa=!s~s=ss=ss:assBsaestssBi

a)tei Beckraan pH meter was used for
estiiaation of pH#
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SI. A^n,al
^0, anastomosis

lE^tole 2« pH of rectal oonteats before and after
rymeno-rectal anastomosis.

pH after anastomosis

2nd 4th 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th died
day day week week veeic week week week iiroekweek week week week week on

5s==:=:?£;£=:sas3ss£:ss:ssss=:sssss

Saeri-
•fxced/

1. 1/1 7.3 7.1 7.1 7.2 7.1 7.1 7.1 7.0 7.0 7.0 7.1 7.1 7.1 7.1 7.1 100th day

2. 1/2 7.5 7.0 7.0 7.1 7.1 7.0 7.0 7.0 7.1 • • « • • # 0 ♦ • • « 45 tl

5. 1/3 7.4 7.1 7.1 7.1 7.0 7.1 7.0 7.1 7.1 7.1 7.0 7.2 7.1 7.1 7.1 05 «t

1/4 7.4 7.2 7.2 7.2 7.1 7.1 7.2 7.1 7.1 7.1 7.1 7.2 7.2 7.2 7.2 92 tl

5. 1/5 7.4 7.2 7.2 7.1 7.1 7.2 7.2 7.0 7.1 7.2 7.2 7.1 7.1 7.1 7.2 95

6. 1/6 7.3 7.2 7.2 7.2 7.2 7.1 7.1 7.1 7.1 7.2 • » • « .• • •' « • « 53
«

7. 11/1 7.4 7.0 7.1 7.1 7.0 7.0 7.0 7.1 7.1 7.1 7.2 • # • • 60 #f

8. 11/2 7.3 7.1 7.1 7.1 7.1 7.2 7.2 7.1 7.1 7.1 7.0 .. • • • * • « 60 f«

9. 11/3 7.3 7.1 7.1 7.1 7.0 7.0 7.0 7.0 7.1 7.1 7.1 .. • • • • • • 60 tt

10, 13/4 7.3 7.1 7.1 7.1 7.1 7.0 7.2 7.0 7.1 7.1 7.1 .. • « • • 60 tl

11. II/5 7.4 7.2 7.2 7.2 7.1 7.1 7.1 7.1 7.1 7.1 7.1 .. # • • • • » 60 tl

12, 11/6 7.3 7.1 7.2 7.2 7.1 7.1 7.1 7.0 7.1 7.1 7.1 .. -• • « • ♦' • 60 •»

ssss: sa== = irrcssissrs; =:sss5s S2S=;S£:. =====rssssssss

--3



SI. Aniael
No* Ho*

Before
anasto-

jaosio

stable 3. Bresonoe of protosoa in rectal contents
before and after riMeno-rectal anastomosis.

:ss=:stt2Sse2:33s:s=i:3s=:csseS53C2s:sc:s=ss:5sr:css:sKS5c:ss^:=cs=S25ssc:ssss:s:=rfiss:

T

sssssssassss

^After^anastomoBia^ ,«-^®3fi-
2nd 4th let 2nd 3rd 4tii 5th 6th 7th 8th 9th 10th lith 12th
day day week week week week week week iijeek week week week week week

1. 1/1 -
♦ ♦ •I- + + +' + ' + + ♦ + + + • ♦ 100th day

2. 1/2 -
+ •♦• + •1' ♦ 46 et

3. 1/3 « •!>♦ + ♦ + + 4 * * + ♦ -t- 4" + 65 It

4* 1/4 - + + + * * * * * * + '-f + + 92
t»

5. 1/5 -
♦ ♦ + ♦ + + + 4 + ♦ + + 95

ft

6. 1/6 + ♦ + + ♦ + * * * 53

7. 11/1 -
♦ + + , + ♦ + ^ * t c • • • • • * 60 »*

8. II/2 -
+ + + + ♦♦ + + + + •

** • • * • • • 60 it

9. II/3 -
> <!> 4> <f + •!• ♦ + + • *• •' • . • • 60 ft

10* II/4 -
+ + -*• + "»•♦ ♦ ♦ ♦ •

• • • . • • 60
n

11. II/5 -
+ ♦ + + + + ♦ ♦ . + . + . 4> « • • • • • . 60

tt

12.
—2225 22 —

II/5 -
+ + + + + ■♦■ + + ♦ +

• *. • . • • 60
M

Notes EreseacG of protozoa was studied following the techniq'a© desorihed "by Moir (1951)*
*+• denotes presence of protozoa,

denotes atoisence of protosoa*

-si



Table 4* IlaemograJS of the experimental anisals diicing
the -oTe^o^ere-tive and post-operative period.

s: s?s=s: s s 3 s a»

Biffsreatial ooiisat jfb
SI, Ar^isl Da^ of SsaEimtion
No ^ liO •

1. 1/1 B^s-operative
5rd day Post-opei-ative
7tii day '
30tli day
60th day
90th day

U

2. 1/2 Pre-operati"V0
3rd day Post-operative
7th day
30th day
45tii day

3.

4.

1/3 Bee-oises'stive
3rd day Post~0|3eratiVG
7tli day
30th day
60th day
85th day

1/4. E^e-operativ0
3rd day Post-^ogerative
7th day "
3Dt5i d.ay
60th day
90tli day

RBC V.'BC
siilliom/ tiaorisands/

Ginia ciam

5»S3 8500
5.36 9500
5»42 9000
5.45 9000
5.46 B800

5.93 7000

6.07 8850
5.62 9800
5.23 8500
4.26 9000
3.46 9000

4.86 8900
4.57 9250
4.72 9150
4.36 9000
4.13 8S00

3.92 S600

6.89 9500
6*42 11250
5.44 10250
6.12 9250
5.82 8500
4.32 8000

1 L E M B
^ %

f5
mma iw — •

31 66 3 0 0 32 10.0

35 62 3 0 0 28 10.0
28 69 3 0 0 28 1.0.0
24 72 3 1 0 24 7.2
25 71 2 2 • 0 24 8.0
20 78 2 0 0 26 9.2

28 70 1 1 0 25 10.0
28 66 4 2 0 23 9.6
32 64 4 0 0 24 9.4
32 64 3 1 0 IS 5.2

34 64 2 0 0 15 4.6

28 64 6 2 0 28 9.8
32 66 2 0 0 25 9.8
26 68 4 2 0 23 9.8
30 68 2 0 0 18 6.2
26 70 3 1 0 16 6.0
24 74 2 0 0 15 5.4

23 71 4 2 0 32 10.4

29 66 4 1 0 27 10.2

27 68 4 1 0 .25 9.6
26 70 3 1 0 22 6.3
25 72 2 1 0 20 6.2
24 74 2 0 0 14 5.6

Notes Animals ia Group-I, are niiaberGd 1/1 to 1/6
and animls in Group-II, aro nmberod II/1 to Il/b

(contd,. •..2)
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Table /f_ (contd.)

Animal
Ho. No.

BBC mo

3)ay of Examination millions/ thousands/
csun ois&i

Differential count

L E M B

PCV Hb

5. 1/5 Ere-operativ© 4.83 6900 20 78 2 0 0 28 12.6
3rd day Post-operative 4.75 7500 • 26 72 2 0 0 26 12,2
7th day 5.23 5150 ,23 73 3 1 0 21 10.6
30th day 4.83 5000 24 72 2 2 0 21 9.8
60th day " 4.76 5000 .24 72 3 1 0 20 9.6
90th day 5.13 5500 .20 77 2 1 0 22 9.3

6. 1/6 Ere-operativ© 5*16 7000 27 71 1 1 0 24 10.0
3rd day Poot-operative 4.98 7100 . 28 68 3 1 0 22 10.0
7th day 4.96 6250 . 26 70 3 1 0 23 10.0
30th day '4.94 6000 26 72 2 0 0 20 8.0
60th day 3.53 6500 32 64 3 0 1 16 4.2
90th day — — . — —

mm
~ —

••
••

7. II/1 Ere-operative 4.25 6000 ^24 70 5 1 0 22 9.8
3rd day Post-operative 4.20 7200 28 68 4 0 0 22 10.0
7th day ; 4.23 6800 26 69 5 0 0 22 10.0
30th day 4.13 6500 .24 72 3 1 0 21 9.4

• 60th day " 4.16 6000 24 74 2 0 0 20 9.2

8. 11/2 Bre-operative 3.79 2700 21 78 1 0 0 18 4.6
3rd day Poat-operative 3.53 3250 . 26 72 2 0 0 16 5.0
7th day 3.64 3000 24 74 2 0 0 20 4.8
30th day 3.54 3200 26 70 3 1 0 19 5.0
60th toy " 3.60 3000 26 73 1 0 0 20 4.8

(contdi
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•feble 4 (concltaded)
«==s=s5!==®=s=ss=ssE!!ssse3ssssass:s:ss:s*sssB=sssssa»:sstis:ac5s=S!=!aata:®a!SEa«aBs=:s3s=!S='=—

SI Anirafti ^ Blfferential count -pnv nu
m Hb o£ Exasinatioa aiUions/ thoiisanOa/ — ^owsL oima N L B M B ^ mP

9. II/3 Pre-operative 6.73 6100 15 80 4 1 0 28'
3rd day PoBt-operative 5486 6150 21 77 2 0 0 26
7th day " 5.98 5500 21 74 3 2 0 21
30th day 5.78 5000 22 74 3 1 0 20
60tii day " 5*92 5000 22 74 3 1 0 20

10. 12/4 B:'e-operative 4.12 6750 14 83 3 0 0 18
3rd day ^et-operative 6.22 7400 24 7^ 3 0 0 24
7th day 3.74 6400 22 75 3 0 0 16
30th day 3.92 6000 24 74 2 0 0 15
60th day " 3.98 5000 23 75 2 0 0 21

11. II/5 Bre-operative 6.36 7100 16 80 3 1 0 26
3rd ctey I^ost-operativ© 6.22 7400 28 69 2 1 0 24
7th day 6.18 7250 22 75 3 0 0 24
30th day 6.21 7000 22 74 3 1 0 22
60th day " 6.23 7000 20 76 3 1 0 22

12. II/6 i^e-or>erativ© 5.23 6000 18 80 2 0 0 22
3rd day Post-opsrative 4.96 7200 2B 70 2 0 0 20
7th day 5.13 7000 24 74 2 0 0 18
30th day " 5.23 6800 23 74 2 1 0 18
60th day ** 5.32 6500 24 74 1 1 0 20

10.2
9.6
7.0
6.8
7.2

6^6
eU
5.4
5.2
6.0

10.4
9.8
9.6
9.4
9.6

8.6
7.8
7.6
7.2
7.4

8



I^ble 5« Bre-operative and post-opeirative observations on appetite
and nature of dui^ in the experimental animals*

::st55s=s=2E5:s=s=tss=«ss:sffl=s=:5=fis=s«c:=asss==s32:=2==5=:=**=!S3assss5S5sa?psBSc:=:e3»ai3S3=*E:2SS5s»sssw»»js-;»*=3aw«s

Ibst^cgeyati'yi? Qbgervat
Appetite

»S3S

SI Animal Brs-oporative obasrvatione
Ho. Ko. Appetite Saturs of dung

Within
30

de^s

After
30

days

Nature of dtiag after

aoon after
drinking

water

At other
times

1, 1/1 Normal Seaisolid Normal Normal Fliaid.tc Loose in

•

consistency

2. 1/2 f# f* tt Heduced
tt ft

5. 1/5
« t# tt Ct tt

4. I,/4
tl ft tf Normal

tt ft

5* 1/5
If w tl *»

tt tt

6. 1/6 M tt If Reduced
It It

7. 11/1 It *• ft Normal
tt tl

8. II,/2 fl »f tt n II 11

9. II/3
«t ft tt tt ft If

10. II/4
tf ft tt t? It tl

11. 13/5
tt ft ft tt ft tl

12. II/6 ft tl It tt ft tt

i3=====:as=s=:=£:r===2=aJMSss2isSffssESsrzaczsessarsss::rs3s3®sa*»»afisaas3sss=s:c5ss3=s3stffa»ssa:sss a sss=s:ss3a»
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Table 6» Bocly weight of experlmenbal animals (in kgs) during
the pre-operative and post-operative period.

»®s3====sa===sc=s=sa:asss!s=ia=a«a=:s:=:a=s:=esss:s!s===B«s=ss:=a:aa*!==:«=:=«e*a=;s=s:==ss:s*B««»«a»=*=

o, Post-operative Sacrificed>
MX. n

No. Ho. operative 7th day 15th day 30th day 60th day 90th day
med on

1. 1/1 69.0 67.0 66.0 65.0 64.0 72^0 100th day

2. • 1/2 52^5 51.5 50.0 49.0 • • • « 46 ..

3. *» 1/3 63.0 58.0 55.0 53.0 53.0 « • 86

4* 1/4 52*0 51.0 5O4O 46.0 43.0 42.0 92.

5. 1/5 65.0 63.0 59.0 59.0 61.0 66.0 95

6.*** 1/6 49.0 48.0 46.0 46.0 # • 53

7. II/1 57.0 54.0 53.0 5?'.0 ^ 50.0 • • 60

II/2 43.0 40.0 39.0 38.0 41.0 60

9, II/3 53.0 47.0 46.0 46.0 56.0 « • 60

10. II/4 53.0 52.0 52.0 53.0 54.0 60

11. II/5 80.0 77.0 76.0 88.0 106.0 60

12. II/6 65.0 69.0 68.0 72.0 80.0 60

ssssssscsses:s=s=!=:!s»a=s==sssssss3=:;3s?ss:;ssri=!»i==!=a:a:
~j-—s;—S5—s-ss:ssassais:=!S=:s:=:=s==:s:sKsa«s

46.0 on the 40th day after surgery.
«* 52*0 on the 80th day after surgery.

»** 45.0 on th© 50th day .after surgery.



!l!abl« 7. Autop^ findings of animals after rysa©a-
rectal ^astoaosis.

!ts=:=::s=aa==*sisas:s=s:s3==~==»«=s=s=saea:=»3Ssa:ss;ssa:ssiEa=tjssa!Se®ss=»®»as3a*»s»a»«*ss««»*"'iSssasaMKSs
*aB3ssa========;

SI. Animal
Ko. Ho.

1. 1/1

1/2

3. 1/5

4. 1/4

tote of ^faJ^a
operation aaorifice/aeath

Autopsy Pindings

24-9-79 2- i-80

12-10-79 27r-11-79

2-11-79 5-2-80

22-11-79 22-2-80

Tjnder ^bservMlon

100 iliie fistula was patent and laad a dia
meter of about 2 eia. Oompleto encapsur
lation of the sutwea were not observed
at the site of anastoiabsia. Emaen
contents were preeent in the reotiaa.

46 Qnental adhesions i^ere observed at the
site of anastomosis# She fistula was
patent and had a diameter of about 2' cm.
Complete encapsulation of the sutufea
were not observed at l^e site of anasto-
mosia. Emaen oonteats were present in
the rectiM*

86 Cteental adhesions were observed at the
site of anastomosis. Collection of pus
waa noticed between the muscle layerlB
at the site of surgery.. !Ehe fistula
was patent said had a diameter of about
2 cm. Complete encapsulation of th© "
euturea were not obseiTred at the site
of amstomoeis. Eectm contained
contents from rianen.

92 3he fistula was patent and wls about
2 cm in diameter. Complete encapsulat
ion of the sutures were not observed at
the site^ of anastomosis. Hmen
contents were present in the rectum.

(contdi )
03
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a&fele 7 (confed.,,,)
aiss:sssssssas£ssssaas3SSiss:sa»Bc;3sassBS3=:sss:spss:sc!ss;ss;s:ss3s=:ssssss3saBSSssBss:iBaaisss:s:ssss=8sss.s;sesE

SI * Aziiisal
So. Ho*

5. 1/5

6. 1/6

Bate q£
operation

4-1-80

11-1-30

7. II/i 18-1-80

8. II/2 11-2-80

Sate of
saerifio®/

death

9-4-SO

5-3-80

19->80

-12-4-80

Ho*
the animals

were kept
mder observation

of daysim

iIe Autopsy Findings

95

33

60

50

labile perfoJiming laparotomy for closure of
the fistula, adhesion between the omentm
and the rimen were notioad# Bie fistula was
patent and had a diaaeter of about 2 om,
CoffiplQte encapsulation of th© sutwea wer©
observed at the site of anaetoiaosis. Bimen
contents were presont in the r©ct«a.

ffiie fisttala was patent and was about 2 cm
in diameter* Complete encapaulation of
sutures were not observed at the site of
fimaatomoeie* Hectisn contained contents
from rusen,

Qsiental adhesione were observed at the sit@
of anastomosis^ ISie fistiala was patent and
had a diameter of about 2 cm. Complete
enoapsulation of sutrares were not obaerved
at the site of anastomosis* Eiaaen contents
were present in tha rectm.

Qmental adhesioae were observed at the site
of anastoffioais* The fisttsla was pateat and
had a diameter of about 2 oa* Complete
encapsulation of sutures were not observed
at the site of anastomosisfitaaen contents
were present in the reotuEi*

( contd* • y
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Table 7 (eonclixded)
•;3=as:SB~=::=ss=ss=s:=:ssssaBSsas=:aas=:s=s:S5S=sssscssss:8SSs;ssss=ssssff~=~3^=~iBs>saxs;sBsasS3fl:sssss=:3ss=:c:

SI. Animal I^te of
No. No» operation

9. 11/5 28-2-80

10. IJ/4 21-3-60

11. II/5 11-4-80

12. II/6 30-4-60

Bate of
saorifioe/

death

29-4-SO

20-5-80

11-6-SO

30-6-80

Sb* of days
the aaiiaals
were kept

imder observation

Autopssr Findixigs

60 Waile TDerfarmiag closure of the fistiila on
the 50th day adhesion between the rmen and
omentum was observed at the site of anasto
mosis. IBie fistula was patent and had a
diameter of about 2 cm. Complete encapsula
tion of the Gutijres were observed at the
site of anastomosis., Huaen contents were
present in the rectum.

60 !03l0 fietuila was patent and had a diameter
• of about 2 cm. Complete oncapsulation of

the sutures were not observed at the site of
anastozaosis. Eumen contents were present
in the rectum.

60 OHi© fistula was patent and had a diaaeter of
about 2 cm. Ihe sutures were oompletely
encapsulated at the site of anaetomoois.
Emen contents were i^resent in the rectiM*

50 dhe fistula was patent and was about 1 cm
in diameter. CcMplete enoapeulation of the
sutures were observed at the site of
anastomosis. Eisien contents were present
in the rectiaa.

aiszsssssKsssaa: scss:ss:s=;=:sss=ssss:=:sss==:2;ss===:s:as:s:5SBc:s5ssssssssj=:s:s:s=:=s55=SKa::s35ss:==5=:=sJSE3sssssss:£St3ass:

•©
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Table 6» pH of rectal contents before and after
closure of fi.sti:aa,

pH of rectal contents

Hoi eS Before After closure of fistula
^fistula^ 2nd 4th 1st 2nd 3rd 4th 5th 6th 7th 8th

day day week week week week week week week week

1. 1/5 7.2 7»3 7.4 7.4 7.5 7.4 7.4 7.4 7.5, 7.4 7.4

2. II/3 7.1 7.3 7.4 7.4 7.3 7.3 7.3 7.5 7.4 7.4 7.3



'•V

IDable IS^eseac© of protozoa in. rectal contents
before and after closure of fistria.

l^eaenee of T>gotogoa in rectal oontente

SI. Animal — - After^^si^e.of^fistula
3Jo* No. fiatula 2nd 4th Ist 2nd 5rd 4th 5th 6th 7th 8th

day week wesk week week week week week week

1. 1/5

2. II/5

:Ks:ss5ssss5:=:s»a:s;=55SSSss5=jsc3=ssss:c«=KS5=s=:s=S22!S52:=5n!»s3as:s»3=5s:=tsfflc:=sss5Ss:s:ssai«s3C!ES3»Mss'sssstessssssseasssss:

•+* denotes prosence of ijrotozoa.
*-* denotes abeence of protozoa.



liable 10. Baemograia of the experimental aaiaals after
closure of the fistula.

sss=;=:s;==s:sasss8ss:se:ss:sss:=aBa:ss=ss=:ss=:ss=Sssass«a«s&ssSB8Sscsasftsa=:s:ssssssss!==ass;s:=:BaiBK

RBC WBC Differential count
Sl« Animal
JSTo. No*

Boy of Exasainatidn milUoiv' tliousands/ « ,
cam ^ ^ B

%
M B

f
PCV Hb

%

!• 1/5 Before closure 5.13 5500 20 77 2 1 0 22 9.8
5rfi Say after closure 5.13 6000 28 69 2 1 0 22 9.6
7th day 5.20 5800 27 69 3 1 0 23 '9.8
30th day " 5*26 5400 24 73 2 1 0 23 10.2
60th day " 3.B9 5300 24 72 3 1 0 24 10,8

2. I Before closure 5.92 5000 22 74 3 1 0 20 7.2
3rd doy after closure ' 5.86 6400 32 65 2 1 0 20 7.2
7th day 5.90 6200 30 67 2 1 0 21 7.0
30th day " 5.98. 5600 26 71 2 1 0 22 7.4
60th day " 6.12 5400 26 70 3 1 0 22 7.6

BSSSSSSISSSSSSSCSSSSBSISSSSSSCSSCSS sssssesssszissscssssrsssssaBSsrssss^ssssrsssssssGssssscssgia



SI* Animal
Ho. H'o,

1. 1/5

2. II/5

S^ble 11^ Bast-operaliiv© observatioaia after
cloeure of the fistula.

3BSSSIssS3SSa==;gKSSBS

Before closure of the fistula After closiire of the fistula

weiMit Mature of Body wei^t
Soon after At (kge) ,
drinking other ^ ? ^TS

times hrs« (legs)water

Plui<ay

Pluidy

lioose in
consistency

loose in
consistency

66 Semiaolid 83 100

56 Semieolid 65 75

f

8



w

I^ble 12. Autopsy findings of the experimental animal e
after closiare of the fistula.

'BsaaasssssssassssssssssssessissssssssssssssaaBsssssssaacsarsssssssszstssisssssssasatxffissssisxKKa

SL'. Animal Bate^ of ^b- Of days the
lo Ammai closure animls wore kept* of fistula ^^aorlfic© observation

n 1/5 9-4-ao

2. 11/3 29-4-80

9-6-80

1-7-80

Autopsy Findings

60 Adhesion of the omentua was observed
at the site of anastomoais. Comp
lete encapstalation of the outuree
were observed.

62 Adhesion of the omeatuBi was observed
at the site of anastomosis. Complete
enoapsulatloa of the sutures were
observed.

ajs=:s=s:ss=s:sis=ss:s:e:s!Kss:=sss3Ks:s3:sss==:=e:=:=:sas:isc:asES=:c!=ss=S!5sss5:=ss:ars:ws:sESS3Kasss3»sr=!e=ss=x=!s:a:s:sa«»s=**
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Pig. 1« Biagram of bovine pelvis and aMc3®e»
(lateral view Bi#it side)

1* Kunien*

2. fiecttm

yigr 2# Magram of t)Oviae pelvis and aMomen
(lateral view - Left side)

1, Eisaen.

2« Recttxn^



Pig.1

Pig.2
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Pig»3# Elagraa of th© cross section of abd-oisea
of cow at the lev&l of the fourth liaabar
"vertebra#

1. Mesorectiaa
2. Colon
3# Uterus
4, ITriaary bladder

S'ig.4. Iterts of rianen and rectuia exposed md
clajaped for anastomosis •_

1. Rmen.

2. Hectun.



S'ig.3

Fig^4
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Fig.5# of rmen end ^ect^aa with
C^ishijsg's autiires completed.

1, EmGn,

2# Hectus,

Fig*6. of rumen ojad rectm after
oiroislsr incision#

1• Euaea, •

2# ReotXMt



Fig. 5

fig. 6
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fig,7Ca £c b). Look stitches for anastonoois
of woimd edfi'0s of rmen and rectica
Part completed.



S'ig.TCa)

Fig.7(b)
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liock stitches for anastomosis
of woimd edges of ruaen and reotiaa
Bart completed.

Pig«7(^)# Ijocfe stitches completed*



Fig.7(G)

Fig.7Cd)
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yig.B, CusMiig'o sutures completed*

l.i Eamen#-

2« Beot'isa,.

3»- Mne of smastoaoais*

Fig«9* Bos-feiortesi ©pocimen : Ryaeno-reetal
^isti^la, viewed from riMen, a rubber
tube positioned in tii® fistriia to
indioate the site.

y



fig#8

Fig.9
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fig* 10* B)stiiort®a «peciai«n j view trm
the riiaen side allowing ths sis© of
fistula#

fig, 11. Bjstmorteia specimen i Rowing the
sit© of ametoBoaie.-

a) Sros^ view froa the serous starfaee.
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:?ig#io

Fig,11(a)
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Fig*11(0)
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yig»12. PoataortaB specioen s showing the
suture line in rianen after surgical
Olosiare of the fistida.

Fig. Sfciagram - showing the coaisiTanioatloa
bQtween rimen and reottsa after
filling it with Hioro^que#
1* Eutnen*
8m Bectisi*
3m Site of oommiffiiioation*
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fig. 14 (a) ^ (te)» ltiotQ*ier©fra|3fes «ite
©f smstasoisie*

1*

5». of the nucouiB'
*«i1aa?03at of riJB»a im<3 reotiai#
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Jig.14(a)

.d/:''•••>-''/-I

]Pig.14(fe)
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*1.8.14(0). Hiotomiorograi^s - sit# of anasto-^
aosls#

1. Susaftn.

2m Beotiia.

3* Juaotloa of the mvaovm aeiatorsae
of runiea and rectixm*



Pig.14(c)
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ABSmCT

Shrouic t^massy of the rmen is ooiasson

in oattle. Sonen fistulation bas been reported

to be suoeessfuL in th® treatsieat of cliroMe

t^pan^. Left side external fiatulation of

rwien has beoa adopted by mai^ workers. But tMs

ims aecompanied 1:^ seepag;e of rumen coat©Bt-s smd

soilisg of tho flantm- '.tiile scrsoning -&©

available literatiir©, no ^^eporte on aa laternal

znaEea fiottilatioa Goijld W fb-und* .

!}Sie effeotB of rymenb-rectal ^istisla in

experiseirfcal calves were studied la the present

vorkm•

She stufilj was. oonSucted on 12 msle calves

in two groups, each group ooaoistisg of sis calves.

In the animals of laparotoiay was performed

on the right 'flaali and the riglit dorB^al aao o£



ii

rusen wae amstoaosed to the anterior p^t of the

r^tijs» la the animals of Grov^llf laparotoajy

WES pdrfoimed on tht left fla»k and tli« left dorsal

eao of rmeii va® anastcsBosed to the anterior part

of the rectua.

the pH of the Tmsn contents wd the rectal

wa^ngSf presence of rumen iirotoaoa in the rectal

contents# Ijaesioglobin content# pswJked cell voliaae#

total and differential lemocyte cotuit| aatTare of

dung and the "bo&y weight were noted "before fistifl^a-*

tion and at regain intervals after fistulation»
"5

tEhe animals vere Impt «nder observation

for a period upto 100 days*

Closure of the fistula vaa performed 60

days after fiotijlatlon# in two ;0al"7es» one fsom

each groi^j# Sie details a» deaorihed above were

noted in these animals also after oloeure of the

fiatula#



ili

Tbs pH of rectal corrtcrite before aargery

rougtd fr<M 7*3 to 7#5» J^rom tbe oecond day after

srar^ry, it raitged between 7»0 and 7*2 in both the

groins. Sie erytiirocyte coimt aad iaaeaoglobin

content showed a p?ogreseJ,T?e rediaotion in eight

animals and packed cell voliiiae ahowed a redi:BCtion in

10 antoals* She variations in the total and

differential leukocyte eo\mts were witMn nonaal

limits* fiuQen protosoane were present in liie

reot^ contents from the second day after siargery,

lioss of body weight vas noticed in all the

six aniaale of (Irbup-I, whereas Q3i increase in

body weight was abtioed in tow animale of Grovt^ll,

She feeding habits of the oalvea were

nonaal* Biing was loose in consistency from the

second day aft€^ surgery suaci it contained more

£Li2id soon after drinkiii^r water.



iy
\ '

Qnt aniiaal of Group-1 died on tho 46"^

post-operativ« day, aaad another om was sacrificed

on the 53rd post^oparative day# Siargical eloaxare

of the fiDti^ia was performed la two aniaeGLs, one

from each All other animals were aaorificed

betvjGen 60th and 100th poet-^operative dasr*

At autopsy omsntsl adhGr^ions w<?r« noticed

at the Bit© of, anastompaia in, six oalyoe* 2he

fistula was patent and had a diameter of about

2 om in 11 animsae# Hiiaen contests were present

in l^e reotum* ^ site of anastciaosia wae hard

to touch end no other abnorioalities oouLd be

deteoted in the nsRen and reotum* Complete enca-*

psulation of sixtiares at the eite of anastomosis

was notioed in four calves, She healing at the

site of anastpmosie ms complete la all the aniasd-s*

In the two calvee in whi<^ oloeur© of the



fl8tt:d.a vSkS perfomvd^ th« h«ali2!g was imeventfip.

and tiiftre was progressive iaprovsmeat in Jiamograa

valtiee gaid body wei^t;

It is oottoiuded that fuaotios®! raaeno^reetal

fistula coiild be estsldli^ed in calvea and tliat it

did not caiise any untoward cliaioal fflaalfestatioija#

©lere was eeoape of ruaen coatonts throijgh th« fiet«la

to the 3?ectiia# Siirgicai closure of the fistula could

also be don© syDcesaf^ly.
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