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INTRODUCTION

ﬁéc':terial fermentation is a normal
phenomenon in the rumen, The gases produced in
the rumen, nomely, methane, corbon dioxide and
oxygen are eliminated by eructation, absorption, or
along with dung. Runingl tympany is an over-
distension of ﬁhe rumen and ;'etieulw. with gases
of fermentation either free or mixed withg._fluid
or solid ingesfa. The gases rapidly accumulate
in the rumen producing an emergency which will

ondanger the life of the animal.

Treatment for bloat includes, administ~
ration of Turpentine, Polaxalene end pure mineral
oF vegetsble oilse. But frequent administration

of turpentine makesthe animal off feed.

Runenocentesis is of little value in



relieving frothy bloat, where free gas will be
comparatively very little and the cannula may get

easily blocked.

Inconsistant results of conservative
treatments for chronic bloat, neceésitatea thoL
adoption of suégical procedures for ite corvection.
A rumen fistula or rumenostomy has been reported
to be of value, in some caees of bloat. The
runen fistula on the upper region of the left
paraluwbar fogsa prevents accunulation of gages
in rumen, But when the fistula 1s kept open,
contents from rmmen wili ascapd thiough the: ﬁgfcuia
and ébnaequeﬁbly soil the skin around the fistula.
Becauss of this defect in e;:ternél fistulstion,
the possibility of establishing an internal £latula
between the rumen and the recium has besn thought

of,
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The present study is undertaken with the
object of 'establi'ahing an 1ﬁternal fistxﬁa-, in
experimental éézlves, connecting the rwe:an to the
rectum and studying its viability, maintemnca

and effects on the gensral health of the animals,
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REVIEY OF LITERATURE

Fiotulation of the »uamen was first
attempted by Colin (18{36‘). Wester (1926) and
Sehalk =nd Amadon (1928) adopted this technique

for nutritional studies.

—'Ehillipsén and Innes (1939) revieved the

. various modifications of external mmmen fistu-
lation techniques and deseribed two methods for
adoption, One method was to fix the rumen to

the body wall by subures, znd then to excise the
rumen wall to prepare the fifatula. In thel other
mothod, a clamp was applied to the exteriorized
portion of the rumen and left- in situ for adhesion
to take place., The clamped portion ef :&nen
sloughed off later effecting the formation o;f

fiaj;ula.

Hicholas (1947) adopted the insertion of
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of a large hypodermic ncedle into the rumen
through the upper third of the left paralumbar

focos for relieving gas from the rumen,

Dougherty et 2l. (1955) employed the
exteriorization of a large porhticn 'of the rumen
and fixing it to the akixi on the left f£lank.

The exterioriged portion of the rumen was surgl-
cally exc:lsecl.‘ four to five days 1atef.‘ to convert
it into a fistula. Coutinuous escape o:f“ Tumen

contents wag reported in this method.

Sehnautz (1957) used through and through
putures, ia addition to the sutures fixing rumen
wound to the skin of the flank, in the extermnal

fistulation of rumen to the left side.

Komarsk and Ieffel (1961) recommended
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'an alr tight polyethylene cannula fdr runen
fistulation. Since the fistula was kept closed,

the internal enviromment of rumen was not altered.

Mendel ( 1961‘) preferred incising the
runen, simultaneously, after exteriorising and

Fixing it to the abdominal wall.

' Balch and Cowle (1562) used pneumatic
rubber oaz;nulé and bungz for rmén ‘fistﬁlation in
cattle, The dorsél ‘sac of rumen was exteriorizéd
through é laparotony 1ﬁcieion and a c;lamp was
applied on the pouch of rumen, The clamped fold
of the rumen sloughed off in 7 to 10 days leaving
e direct opening into the rumen. A permanent
cannul e with bung was inserted to keep the fistula
patent. There was seepage of rumen fluid through

the 1ntezf~épace between the fistula and the cannula,
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Pinna et al. (1962) evolved an artificial
rumen vivar technique. It oloaély sinulated rﬁmen
funetions. A rumen fistula was made on the left
flank and the apparatus was suspended 1nteﬁtha
runen, IThe ﬁarceléin test tube of the apparatus

pernitted escape of gas from the rumen,

Jbrd§n|(1962) edviesed a change in the
ration and adainistration of antib;otica and
yeast cultures into the rumén as treatment for
persistant bloat in young bovines. He had also
reported that a permanent runen fistula could be
of value ih'cases wvhere it 3id not respond to
medicinal treatment, Waen the fistula was small,
spontaneous closure by healing was noticed in
six months. The pite chosen for inserting the
cannula was midway between the last rib and the

tuber coxae 6n the left flank.
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Yarns and Putnam (1962) recommended an
economicel rumen cannula mede of plastisol for

natritional studies,

Jehnson (1966) pointed out that ih.e normal
pH of rumen i'anged from 6.7 to T.0-When emmonia
was produced in large quantities, the pH was
shove 7.0 end was deleterious t§ the rumen

baoteria,

Bl

Jarrett procedure (‘Jahhson, loc. git)
described a m;adified runen fistula techmique,
where a pouch of rumen was made %o herniate
through & fl&ﬂ% inciéicn. The surface of the
herniated rumen was scarificd, and the skin waé
sutured over the x;umen pouch, The cannula was .
inserted, 10 to 12 days after the initial
operatioﬁ, through a 2,5 oem long incision on the

herniae
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In S'ehaik and Amadon procedure, (Johnson,
loc. git)y & pouch of ruzen was exteriorized and
:elam;:ea. ’Ihefalampéd pérf of the rumen was excised
gseven to n:l!.im.; days later. A cannuls waé inserted
to close the fistula when .the wound'healéd, Ieakage

of rumen flulds was'ncticed in this technique.

Dricdger st ale. (1970) used rigid as well
as flextble camuulae for rumen fistulation, Undue
gtress resulting in necrosis, infeetion and leskage

of the ingastré were reported in his experiment‘s.v

Hinkson {1970) used a syringe type rumen
flstula., A d%is;;oaable plastic syringe wes modified
to serve aai;lhe cammule,. Inside and outside |
washers were made of vinyl plastic, DBraided nylon
was uwged to adjust for tissue presmurs and keep |
the fistula n{echa;.nism in_tact‘.in the bad‘y. ™he |

' Pistula was fixed on tioc left flank.
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Perez ot al. (1971) modified the
technique aéo;ﬁ;ed by Dougherty et al. The
gannula iﬁ thi:s techm was iz;trodz:ced into
the rumon and the stem of éhe cannuia wase
forced through the wall of ;che ruzzén at a point
awvey fram the rmenatomy 1ncisinn. Escape of
ruzen ccnten*ts into the abdomen was not noiiced

with the modified procedure.

Runsey et al, (1972) studied the changes
in the ruzen in fisiulated animsls, Changes in
anmonia content, pH, and total volatile fatty

acid levels were noticed after rumen 'fistulation.

Harlan gt als (1§75) described the use
of a ‘fro_zen canmila for wmreparing permanent
fistulae in rwminants. Rumen was inflated with
‘air through a stomach tube to produce tympany.

Isparotomy was performed and the rumen was exposed.
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Through an incision on the rumen, the frozen
cannula was introduced. The camula was left in
position wntil the iba had melted and a rubber
stopper wes used to close the camnula., In some
anizmals necrosis of tissue around the canmula was
noticed, Tone of the muscles was poor around

the fistula bui the adhesion between the rumen

and abdouinal well was satisfactory.

| Anderson ocnd Prederiksen (1976)‘reported
that medicinal treatment of chronic bloat resaited
in poor weight ga;n and at times death, Devices
like self~reté1ning troears; prlastic or netel
‘fistulae andlpap 0ff valves were used. These
mechanical devices beeamé blockéd either by local
infection or by ingesta, They ada§§ed raen
fistulation technique for treating chronic bloat.

The percentage of success in the treatment of
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chronic bloat ronged betueen 20 and 50 wvhen
surgical methods were mnot adopted 0 evacuats
gases, Yith the adoption of the surgiecal teeh-

nisues the recults were grestly improved.

Priogo and Sutherlmnd (1977) used purse
string outures for fixing the rumen cammulae

in position.

Pilipov and Ieck (19792) feported that
stenosis, physical obatruction of the vescphagus
or tardin, abnormal growths 1n oéssyhagus,
dyefunction of vague, spasm of oesoéhageal
musculoture etc. caused chromic bloat. Insertion
of o plagtie tube into the rumen through the

flank was recoumended, o relisve bloat.

Mogha and Fhergava (1979) reported that
rusen figtula could be made by a single stage

operation, The ekin, muscles, and parieta
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peritoneun were sutured to the rumen well at
the same time, in & single stage, after laparotomy

and incising the zumen.

Samanta and Mukher jee (1979) desoribed
a simple surgical technique for permanent ruen
figtula, The ruwen was sutured to the peritonsum,
muscleec and skin by a single row of sutures, The
fistula functioned without any compliocation for

two years after surgery.

Wnkankar et al, (1980) studled four
different modifications of rumen fistulation
techniques in bovines., They obtained better resulis
by fixing a pouch of rumen to the subcutaneous

tisoue and simultaneously removing the exposed

part of rumen,

Data pertaining to technigues -af internal
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fistulation between the rumen snd other parte
of the gastro-intestinal traet could not be

found on scroening the evallable literature.
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SURGICAL ANATOMY

Rumen

Rumen ﬁccupies moat of thé left half |
of the abdominnl caviiy zmd extends over the
median line to occupy a part of the right half,
It incliﬁee obliquely downwards from the left to
the right, elongated from before backwarde and
is slightly eempréssad from side to eide, I%
extends from the inferior part of the 7th or Bth
intercostal space to the pelvic inlet, The left
surface is emeoth, convex and is marked by the
-left longitudinal gﬁaove. This groove imdicates
the division of the rumen to the dorsal and
ventral sacs. The right surface is concave and
irregular, Tﬁe dorsal curvature is convex, rounded
and is attached to the - left sublumbar musecles and
the crura ofithe diaphragn by peritoneum and

conneotive tissue, The anterior extremlity lios
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near the diaphragn and is diviaéa by a transverse
groove into dorsal and ventral blind sacs. The
posterior extremity reaches the pelvic brim, It
is» divided by a deep po_stérior transverse groove
into superior and inferior, posterior blind sacé,
which are marked off from the remainder of the
rumen by dorsal and ventral coronary grooves.
Interior of the rumen 1s divided into d’orséi and
ventyal sacs by muscular folds called pillars.
The wall of the rwien 13‘ composed of sez;ous,
nuscular and mucous coats. The serous coat covers
the rumen except at its attachment to the lumber
structures, The muscular coat cnd the corium

of the mucuous membrane ars very thick,

. Rectum

Targe intestine extends from the termination

of the ilewm to the anus. In adult animals, it is
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about 11.4'm long and 12 to 15 om in

dismeter, ot the initial part and about 5 co

in dismeter, at the terﬁinal part where it

joins the rectum, The rectum is the terminal
seotion of the alimentary tract and it exiends
almost in o straight line from the level of

the pélﬁie inlet to the posterior opening of -
the digestive tube, the anus. Its walle are

' thicker and more dilatable than the preceding .
portions of the intestine., It iz less than 30 cms
in length, attached to “th'e pelvic roof by the
mesorectun which is & continuation of the
mesenteric fold of colon., The anterior part hee
the same calibre as that of the terminal part
of the colon, Behind this, it gradually dilaﬁes
.to form & reservqir for the faecal matter. The
rectum passes backwerds either etraight or in

an oblique direction. It is related guperiorly
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and laterally to the pelvic walls and

on the ventral_aurféee te¢ the bladder, vasa
deferentia, vesiculoe seminalis, proétate,
pelvic part of the urethra and Cowper's glands
in the mele animals and uterws and vegina in

thé fomale animalsa,

e serous coat ccvéré the large
intestine except at the adherent portioh of
the spiral part. The recetum behind the lovel
of the firat ccccygeﬁl vertebra daés not have
i aeréua 0u£er caat. The retroperitoneal part
is veéry short and is aurrounded by fat and
.connective tissue. The muscﬂlar cont has
1ongituﬂinal and eircular kyers with plexus
0f Ausrbach between them. Ramification of vessels,
nar&aﬁ»and piexus of Meissner are noticed in the
pubmucossl tisoue, The mucous membrane does not

preeent any villi or the Brunner's glands as in
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the small intestine, The intestinal glands -
Idberkuhn and solitary glands are large and
numerous, Peyoer's patches are absent in the

rectal wall,

Hlood Supply
1) Rumen.

Three arterial trunke for rumen
originate from the coeliac artery vig. hepatic,
spleenic and left gastric arteries. The right
ruminal artery originates from the spleenic
ertery end is the largest. It passes around
the rumen in the right.longitudinal and caudal
graavea.giving'off many'eallateral branches,
| incluwiing right and left, dorsal and veatral
coronary arteries, The left ruminal artery
arises from the left gastric artery or the spleenic
artery. It passes from . the cranial groove to the

left longitudinal groove, The loft gastroepiploic
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artery originates from the left gastric artery
botween the rumen and the omasum. It runs
) ’venitrally on the visceral side of the neck of
the omasum and ‘followa the greater curvature
of the sbomas and snastomoses with the right

gastroepiplolic ariery.

1i) Bectum,

Me rectum is supplied by the cranial |
rectal bronch of the caudal mesenteric artery
and by several short middle rectal branches fram
the caudal branch of the urogenital artery. The
anus is supplied by the terminal branches of the
cranial and middle rectsl arteries and by caudal
rectal artery from the terminal bifureation éf‘

the caudal branch of the urogenital srtery.

Nerve Supply
1) Rumen. S
‘Runen i@ supplied by parasympathetic
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fibres from the ventral and dorsal oesophsgeal
trunks of vagus. Sympathetic perves to the stomach
originate from the coeliac plexus and accompany the

branches of the coeliac artery.

1i) Rectum.

Sympathetic nerves reach the rectum from
the caudal éesenteric plexus via the cranisl rectal
plexus, Main para-sympathetic nerve supply t§ the
rectun avises from the caudal rectal nerves. The
deep perineal nerves from the pudental nerve alsaﬂ

gives a branch to the sgpincter ani externus.
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MATERIALS AND METHODS

The studies were conducted on twaelve
apparently healthy, male calves. They were
divided inbtwo groups, each grouplcﬁnﬂiating
of six calves. Ths animals of group~I were
nmbered serielly from I/1 to 1/6 and that of
graﬂp*II‘from II/1 to II/G;' The animals were
examined for endoparasites and infested animals
were treated.  Blood samples were collected and
estimation of haemoglobin, packed cell volume,
total erythroeyte count, total and differential

lsucooyte count were done.

- In the animals of group~l laparotomy was
performed on the right flank and fistula was estab-
lished between the right dorsal sac of rumen and

the anterior part of the rectum,

In the animsls of group~1l, laparotomy was
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performed on ‘the left flank and the left dorsal
sac of rumen was anastomosed to the anterior part

of the rectun to establish a fistula,

Site

Ieparotomy was performed at the peoaterlior
portion of the flank, cemmencing 2 cm below the

axternal angle of 1lium.
Group=1
Pre-operative preparations.
Pood and wator were withheld for 24 hrs.
prior. to surgery. The fiank was ghaved, washed,
and oleaned and thé prepared site was painted with

Tig. iodi.mitis, The animal was casi and

controlled in a position of left lateral recumboncy.

Anaesthesiae.

Narcosiso was induced by slow intravenous
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adninistration of chloral hydrate 10% solution

at a calculated dose of 1 ml/kg body weight.
Suppoéﬁive ;gcal analgesia at the site of incision
was 1nﬁucad§§y subcutaneous infiltration of

' Xylbcaine *'(2%) solution.

. Technigue.
| Théggkin,over the right flank was incised
for about 10 om,sterting from 2 om below the
external-angle of ilium, vertically doﬁnwgrds juat
4n front of the muscle tensor facia lata. Ehé
abdéminﬁl facls was incised and the incision vas
. extended through the sbiominal muscles viz.e me
obligues abdominis externus, m; obliques sbdominis
‘internus and m. transverse abdominis, separating
them by Elunt dissection along the dirsction of
. muscle Pibres, The peritoneun was expcsed and

incised, The posterior part of the dorssl sac of
* Lidocaine ﬁydrochloride (Astra). |
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the rumen was exteriorised zmd a pouch of rumen,
about 4 ¢m in diamete:; was clamped using &
Doyen's intestinal clemp, The anterior part of
the rectum was exteriorized‘and about 4 cm lengih
of the rectum wae clamped,(uaing a Doyen’s clamp.
The clampéd portions of the rumen and rectum

were brought side by side. Cushings suturea'
using, Ho. '0' silk, were inserted uniting the
rumen wall and.fectum to a length of about 3 Che
waile suturing,about 12 cm of suture thread wag
left free at either end. A eircular incision,

2 om in diameter was made on the clamped pouch of
rumen. A sinilar incision, 2 em in dismeter,was
uade on the rectum corresponding to ‘the incision
on rumen. The cut edges of rumen and reclium were
arposed by continuous lock stitch and the clamps
were released. The -Oushing's sutures were completed

eround the lock stitch, using the strands left in
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excess esrlier. The patency of the fistula was
tested by inserting a rubber tube through the anus
and ;t'eetum o the rmmﬁ. The peritoneum and nuscle
layers were sutured by simple continuous sutures
using No.1/0 braided oilk, The skin edges vere
brought into apposition by vertical mattress sutures

using No.ﬂ/O braided siik,

Group-1X

The an..mal vas east and controlled ina
. position of right lateml reembenc;;. Iaparotomy
* jpoicion wae made on the left flank in & similar
pattern as in group-l. Figtulation was effecf.ed
by an_astomesing the loft dorsal sac of rumen %o

the rectumng

Surgical closure of the fistula

Surgical closure of the fistula was
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performed in 2 ealves,

Lépérotomy Jwas performed oix the flenk
under chloral hb‘rdrate noreosio and lbeal anaes=
thasia a8 d@gcribed earliér. Tre fistulas was
identified, exteriorised, | and clemped on either
gide of thé slte of anastomésia, on the runen and
the rectum, mé part of the fmen between the
elamp ond fl stula was severed. The rumen ang
reotun were separasely closad by Cushings s Sutures,
reinforced with o layer of Lemberts sutung ‘uping

N0« 1/0 silks fThe ineision on abdomen v 8 utured

to completie the procedura,.

[

/

Post-operative care /
/

A Tr, beazoin geal wag applied r‘/ the
,. /
subture line, Dextrose (10%) oclutior’ Al e
8
adninistereq intrevonously appep thf"atioa

Steptopenicilisn (4 e 8 lakhs/dr"

/

/
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for the first four post-operative days. The wound
was cleaned with 70% élcohol_and wag dressed with
Spectrocin® ointment., Healing was uneventful and
sutures'were removed between 8th and 12th post=
operative days, After aprgefy. the onimals were

kept under observation upto 100 days.

ObBervations

Rumen conbents and rectal washings were
ocolicoted at the time of operation for the estimation
of bH and qxaminaﬁion for the presence of protozoans
(!abie 1 2 & 3). Hood samplesvwere'cplleoted for
the estimation of haemogloﬁin, packed cell volume
and for cell eounﬁs. on the 3rd, Tth, 30th, 60th and
90th post-operative days (Table 4), Tae pH of the
rectal contents was estimated on 2nd and 4th days
and at weekly intervals till the enimsls vere sacri=

£iced or dled (Table-2), Screening of rectal eohtents

* Spectrocin ointment (Sarabhal Chemicals)
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following the meﬁhod of Moir (1951) was conduoted
for the presence of protozoa on the 2nd &n& 4th
days and at weekly intervals till the animals were
aacrifieéd or died (Tables 3), The apetite and
conéistanny of the dung before and after surgery
were noted (Tzble 5)e Body weigﬁt of the animals
yera'quc:ded on the'7ﬁh, 15th;,30ﬁh; 60th ahd S30th
post=operative days (Table=5). The autopsy findings
are recorded in Table 7. The duta, on the obser-
vations made on similar lines in the enimals where
closure of the fistula was done, are presented in

tables B to 12.



RESULTS



RESULTS

The experiméh%s weée econducted in two groups,
consisting of six calves in each group. The aninnls
of group~I are numbered serially from I/1 to I/6 and
of group~II from II/1 to I1/6. The dotails of the

obgservations are presented in Tables 1 to 124

Group~1

Calf No.I/1s

the pH of rumen conients was 6.8 and that of
rectal contents was 7.3 at the time of operation.
The post-operative pH of rectal contents ranged betwcen
T+C and 7,2 from the séconé day after surgery. Ihe
erythrocyite count (5.53 million/com) was reduced to
5,45 million/emm by the 30th doy, but inoreased to
5.46 nillion/cmm by the 60th day and to 5,9% million/
omm by the §0th day., The haemoglobin content (10ga%)

did not show any variation by the goeventh day but
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70

“reduced to T.2 goi by the 30th dey and increased
cubsequently %0 8.0 gu’ by the 60tk dey and %o Ge2 £m
by the S0th day, The @aa;ed'cell volume (327) was
reduced $o 287 by the ceventh day, %0 24% by the 50th
day, ronained at the samé level till the 60th day end
improved to 264 by the 90th day. Variations observed
in total and differential leukocyie counts were within
normol 1imitse e body weisght of 69.0 kg was reduced
to 65,0 &g by the 300 dey, 10 64.0 kg by the 60th

day =nd increaged to 72,0 ke by the GUth doy.

™e animal wasg taking féod and water in normal
quan$itieé. The consistency of the amﬁg was 16059 and
'ccntained coarse undigasﬁed materialé. ung voided
out immediately after drinking water was more fluidic
Rumen protogosus were present in the rectal contents

frop tne second day onwards.

The aninel was kept under cbservation for 100

days., At autopsy, the fistula was found to be patoat
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and had & diameter of about 2 cm, The site of
anastomosis was hard to touch and no other abnorma-
litiés eould be detected ip the ruﬁen and rectum. The
‘gutures at the site of anastemosis were not fully
encapsulated, Rumen contents were present in the
réctum. - Higtological examinatlon revealed conmpletle
healing at the site of snagtomosis of the rumen wall

to the receitumn,

Calf No.1/2.

e pH of rumen coutenis was 6.9 and that of
recta; contents was Te5 ét the time of operation. The
post-OperatIve pH of rectai contents ranged heiween
740 snd 7.1 from the seceﬁd day aftor surgery. The
. erythrocyte count (6.07 millions/emm) was reduced to
4,26 millions/cum by the 30th day and t0 3.46 millioha
by the 45th day. The haemoglobin content (10.0 gnd)
was reduced té 9,4 gnd by the seventh day, to 52 205

by the 30th day and to 4.6 gmp by the 45th day. The
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pae&éé‘cgli;volume (25.0%) was reduced to 24.0% n¥
the sevenﬁh:day, to 18,04 by the %0th day and to
15,08 by the 45th daye. VariationéAobservea i# total
and differential levkocyie counts were wiihin normal
1imits. The body weight of 52.% kg was reausgd 40
49.0 kg by the 30th day =nd o 46,0 kg by the 40tk

past-Operamive daye

The animal vag taking food and gater in normal
quantities, The consistency of the dung wasiloese
and c@ntainéd coarae unﬁigesfed materials. Dung
voided oubt immedistely after drinkimg water was nore
fluidw; Rumen protozéans ﬁére present in the rectal
consents from the second day onwards. There was
" peduction in the intoke of feed and water by the
40th post-operative day. The animal became debili-
tated and recuambent by the 42nd post-operative day

and died on the 46th daye
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At autopsy, omental adhesicne were noticed
at the site of amastomosis, The fistula wad patent
and had & dlemeter of about 2,0 cm, The site of
anagtomosis was hard to touch and no other abnorma-
iities could be‘detected in the rumen and rectum,
The sutures at the site of anastomosis were not‘
fully encapsulated. Rumen contents were pregent in
the rectum. The bladder was distended and petechial
haemorrhages were noticed at the neck of the bladder.
A largé quantity of fluld was notliced in tﬁe peri-
cardial cac and the heart was flabb&. Histolégical
exemination revealed compleie healing ét the site of

anastomoais of the rumen wall to the rectum.

Colf No.1/3.
The pH of rumen contents was 6,8 =nd that of
rectal contents was 7.4 ot the time of Operatiqn.

The post~operative pH of rectal contenis fanged‘
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betweeﬁ 7.0 and 7.2 from the second day after surgery.
The erytbrocyte count (4.86 million/cmn) was reduced
to 4.36 millions/cmnm by the 3ch day, to 413 rillions/
cmm by the. ﬁcth day and to 3.92 millions/cmm by the
Bﬁth day, The haemoglobin content (9.8 gnd) aid not
ahow any variation by.the geventh day, but reducéd-

to 6.2 gnd bg the 30th day, to 6.0 gnf by the 60th
day and 0 5.4 gnd by the 85th day. The packed ocll
volume {287) wes reduced to 23% by tEGISBVGnth day,
to 18% by the 30tk day, to 169 by the 60th day end
to 15% by the 85th.day, variqtionsobsefved in total
and differential leukocyle counts were within normal
limits, The body weight of 63.0 xg was reduced to
53,0 kg by the 30th day, remained the same by the
60th day and reduced to 52,0 kg by the 80th post-

operative day.

The animal wae taking food and water ia normal

quantities. TIhe eansisﬁehcy of the dung was loose
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and contained coarse undigested méterials. Dung
.volided out immediatély after drinking watér was more
fluidic. Rumen prOtozoanslwere present in the rectal
contents from the second day omwerds. ihere was
reduction in the intake of feed and water by the
80th post-operative day. The animal was found to

be very weak by the 82nd day and wes totally recum=~

“hent by the 84th day.

~ The animal was secrificed on the 86th post-
operative day. At autopsy, collection of pus was
noticed between the muscle layers at the site of
surgery. Gmepmal adhegions vere observed at the
site of anastomosis, The fistula wae patent and
had é dicmoter of ebout 2.0 cme. The site of amacto-
mosis was hard to touch and no other abnormalities
could be detécted in the rumen and rectum. The

subures at the site of anasiomosis woere not fully
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encapsulated. Rumen contents were ﬁresent_in the

rectum, There was'consalidatien of lungs and degen~
erstion of the liver., The heart was flabby., Histo-
logical examination revealed complete healing at the

site of anastomosis of the rumen wall to the rectum.

Calf No.1/4.

. The pH of Tvmen contents was 0,9 and that of
rectal contents 7.4 at the time of operation. The
post-operative pH of rectal countents ranged between
7.1 and 7.2 from the second day after surgery. The
arythrocyte count (6.89 million/emm) was reduced to
6.12 millions/cma by the 30th day, to 5.82 milllions/
cam by the 60th day and 10 4.32 nillions/cam by the
$0th day.. The haemoglobin content (10.4 gmd) vas
- reduced %o G.6 gm? by the soventh déy,-to 6.3 gt
by the 30%th day, to 6.2 gn? by the 60th day and to

5.6 gnd by the 90th day. The packed cell volume
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(324) was reduced to 257 by the seventh day, to
-azﬁ‘by“the 30¢h day, to 204 by the ﬁﬁth:day and

to 14% by the 90th day. Veriations observed in
total and differential leukocyte counts wefe within
 normel limits, The body welght of 52.0 kg wes
reduced to 46,0 kg by the 30tk day, to 43.0 kg by

the 60th day and to 42,0 kg by the 90th day.

The animal was taking food and water in normal
quanfities. The consistency of the dung was 1008e
Iand contained coarce undigested ma;erigls. Dung
voided out immediately after drinking water was more
flnidice Rumen protozosns were present in the rectal

contents from the second day onwards.

The aenimal wes kept under observation for 92
days. At autopsy, the fistula was patent and had
g, dimmeter of azboul 2 cm, The site of anestomosis

was hard to touch and no other abnormalities could be
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égtectea in the rumen and rectum. The sutures
at the site of anaetomqsis wvere not fully encaﬁ-
sulated. Rumen contents were present in ihe‘rectum.
Histolégical examination revealed conplete healing
at the site of amestomosis of the rumen wall to.

the rectun.
Calf Ko I/5s : ' o

The pH of rumen.eohtents wag 6,7 and that of
rec£al conteuts. 7.4 al the time of operatioﬁ. The
post-0perative QH of rectal contents ranged between
7.0 and 7.& from the second day after 5urgery. The
erythrocyte ccunt (4.83 million/cmm) did not show
any variotion by the 30th dsy, but reduced %o 4.76
million/emm by the 60th day and increased to 5.13
million/cmm by the 90th day. The haemoglobin content
(12.6 guf) was reduced to 1046 gm% by the seventh
vday. 9,8 gnd by the 30th day, to 9.6 gmﬂ by the 60th

day and increased to 9.8 gm? by the 90th day. Ibe
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packed cell volume (283) was reduced to 21§ by the
seventh day and reﬁa;l.ned at the same level by the
30th day, redusced to 25% by the 60th day and increased
t0 224 by the G0th day. Variations observed in ﬁofal
and dii‘fereniial levkocyte counts werle‘ wit‘hiﬁ nermeal
limits. The bedy weight of 65.0 ig wag réc‘iuced to -
53.0 kg by the 30th da.ﬁ', increased to 61,0 kg by the

60th day and to 66,0 kg by the 90th day.

The animal was téking food aﬁd vater in normal
quantities; The consistenéy of the dung m loose
_and contained coarse undigested materials, Dung voided
out Aso.an after drinkivng water was more flui&;c. Ruzen
protozoans were present in the rectai contents from

the second day onwards,

surgical closure of the fistula was performed
in this animal on the 35th post-operative day. Omental

adhesions wore obacrved at the site of anastomosis.
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The fistula was'pateﬁt and had a dismeter of about

2 cm, Tae pite of anastomosis was hard to touch and
no other.abnormalities could be detected in the rumnen
and rectum., Complete encapsulation of thelsutures
had taken place at the site of anastomosis. Rumen

contents were present in the rectum.

After closure of the fistula, the pH Of-rectal
contents ranged between 7.3 and 7.5 from the second
day after surgery. 7The érythrocyte count (5,13 million/
cmm) wae increased to $.26 millions/cmm by the 30th
. day snd to 5.80 millions/cmm by the 60th day after
surgery. The haemoglobin content (9.é¥3tremaine& the
game by the seventh day, increased to 10.2 ad by the
30th dey and to 10.8 gm%.by the 60th day after surgery.
The packed cell volume (22%) was increased to 23¢ by

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

and increased to 24% by the 60th post-operative daye.
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Variations observed in total and differential

leukecyte counts were within normal linits, The
body weight of 66,0 kg at the time of-closure of
the fistuls was increased to 83.0 kg by the 3@th

dey and to 100.0 kg by the 60th day.

The animsl was taking food and water in
normal quantities, Tre consistency of the dung
was normal. Rumen pratdzoans were absent in the

rectal contenis from the second day onwards.

e animal was kept under observation for
60 days. Adhegion of rumen with omentum was observed
at autopsy. OComplete encapsulation of the sutures

had taken place.

Calf No.I/6.

The pH of rumen contents was 6.8 and that of

rectal contents 7.3 at the time of operation, The
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poot-operative pi of reetnl centents ransed

between 7.1 and T.2 from the second day afiter surgery.
The eryihrocyte count (5.16 milliona/cmm) Qas reduced
to 4.94 milliens/émm by the 30th day and to 5.53
ﬁillians/cmm by the 5%»d day. éﬁe packed cell volwue

rl
Y,

(24:) wasg reéuﬁeﬁ to 225 by the aevénih doye 1o 20!

by the 30th éoy snd to 16¢ by the 53rd day. Variztions
observed in total and differential leukocyte counts
were within normal limits. The body weight of 49,0 kg
was reduced to 46,0 kg by the 5Cth doy and to 45.0 &g

by the 50th day.

The animgl wag hakinz food and water in nornal
quantitieég The consigbency of the dung was lcase and
contuined coarse undigesicd materials, Dung voided out
jmmediately after drinking water was more fluidic. Ruz.en
protozoans were present im the roctal coatents from the
pecond day onvards. There was reduction in the imdake

of feed and water by the A5th post-operative day., The
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animel was very week and was totally recumbent

by the 53rd day.

The animal was sabrifioed on the 53rﬁ day.
At autcpsy; the fistula was pa;ent-and had & diameter
of about 2 cm, The site of anastomosie was hard to
gouch end no other abnormalities could be detected
in the rumen and rectun., The sutures at the site of
anastomoais were not fully encapsulateds Runen.
oontentsiﬁere present iﬁ the rectum, Histological
examination re%ealed complete healing at the site of

anastomosis of the rumen wall to the rectum.

e observations on individunl animals of

Group~I could be summerized as followss:

1. T™he pH of runen contents at the time of
peration.rangeﬂ between 6,7 and 6,9 (Table 1) and
the pH of rectal contents ranged betueen 7.3 and 7. 5

(Table 2).. The pH of rectal contenis varied from
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7.0 and 7.2 from the second day after surgery.

2, There was a progressive reduction in the '

erythrocyte count in fouwr snimals, wheroas in two

animels, after an initial ,re_dﬁction it showed an

increage,

%« The haemoglobin content shoved a gfadual
reduction in four animals (Nos. 1/2, 1/3s 1/4 and
I/6) and in the other two énimals (Nos, I/1 and -
1/5) after an iniiial redustion in'valus,iiléhcwéd

an increase,

4, Tae packed cell volume showed a gradual

redustion in ali the animals,

5, There was a slight in&reaéé in total
leukocyte count during the first post-apgraﬁive week
in all the six animals, but the valﬁes became normal
by the 30th day, However the varistion in the total

and differential leultocyte counts remzined -
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within normal limits (Tzble 4).

6. Gradual losy ef’body»weight vag noticed
in all the six animals during the {irst 60 days

after surgery (Table 6),

7. The animels were taking food and vater
in normal quantities. The bonsistepcy of tﬁe dung
vas loose énd contzined coarse ﬁndigéated‘méterials.
Dung voided out immediately after drinking water vas
more fluidic. Rumen protogzoans were present in the
rectal contents from the second day onwards (Table 3),
R;duetionlin the intake of feed and walter was
observed in calf No,I/2 by the 40th joat-oPerative
day, in calf No.1/3 by the BGth‘pcst—Operative day
and in calf No.I/6 by the 45th post-operative day.
Calf No. I/2 dled on the 46th post-operative day.
Calf No,I/3 had to be saérificed on the 86th post-

operative day and cslf No.I/® on the 53rd post-operative
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day, because of progressive deterioration in the
general health.of these calves., Surgical closure
of the fistule was porformed in calf No.I/5 on the
95th gast-opera$i§e day. The remaining iwo calvea
were saorificed on the 92md and 100th day after

OULrEeTY e

Be Ab au$0psy,'0men£al adhesions Qefe observed
atéthé site»of~anasﬁﬁm¢sié in calves ﬁbsqllég 1/3s
and 1/5 (Table Tle Tﬁe.fistula was patent in all
the animals and had a dismeter of aboub 2 cm, The
site of anas%emosis was hard tc uGUQh and no other
abnormaliaies could be detected in the vumen and
rectun, cemplete enaapeulatian of sutures bad taken

lace at the site of anastomasas only in one calf
(¥ca1/S)e quen contents were pregent 1n the rectum.
IHistologicél ezﬂaingtion rovealed eomplate'haaling
at the site of anastomosis of the rumen wall %o the

raectum in all the calveaq
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Group~IT

Calf No.I1/1.

The pﬁ of rumen contents was 6,7 and that of
rectal contents 7.4 at the time of operation,. The
post-operative pll of rectal contents ranged between
| 70 and»7;2 from the second day after surgery. IThe
erythroeyte count (4,25 millions/cmn) was reduced to
4.3 nillions/omn by the 30th day snd increased to |
4,16 millions/cun by'fhe 60th day. The haemeglebin
céntent (9.8 gm¥) inoreased to 10,0 gndt by the soventh
day, reduced to 9.4 gmf by the 30th day and t0 9.2 gnf
by the 60th day, The paéke& cell volume {229) was
reduced to 219 by the 30th day and to 209 by the 60th
day, Varigtions observed in the total and differential
leukocyte counts were within normal limits. The body
welght 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 water in
normal qunnti;ies. T™e consistency of the dung
wad locse and contained coarse undigested materiale.
tung voided out jmmediately after drihking wate_iv
was more fluidic, Rumen protozoans were present

in the rectal contents from the secénﬁ,day onvards.

The animsl was gept under obeérvaﬁion for
60 days. Omentel adhesious were observed.aﬁ the
site of anastomosis. The fistula was patent and
had a dismeter of about 2 cm. The site of anastomosis
was hard to touveh agd no other abnormalities could
be detected in the rimen and rectum, The sutures
at the site of,anastomosis were not fuliy encapsu~
lated. Rumen coantents were prosent in the rectwm.
Histological exzmination revealed cémpleta healing_
at the site of anastomesis of the ruzen wall to the

rectun,
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Calf No.II/2.

The pH of ruzen contents was 6.8 and that
of recial contents 7.3 at the time of o?eratién.
The post~obere£iva pl of rectal eonﬁeﬁta rangeﬁ
between 7.d and 7.2 frem the second day aftér
purgery. The crythrocyte count (3;?9 millions/cﬁmj
was reduced.te 354 millions/cam by the 30th-day
and inereased to 3,60 millions/omm by the 60th day.
The haoemoglobin content (4.6 za%) was increaseé‘to
4.8 gnd by the seventh dayi to 5.0 gnf by the 30th
day ané reduced to 4,8 gud by the‘60th day, The
packed cell volime (138%) increaseﬁ'to 20% by the
seventh day, re&uced to 19% by the 30th dey and
increased to 207 by the 60th day, Variations observed
in the totel and di fferential leukooyte counts were
within normal limits, The body wgight of 43.0 kg
was ¢educed to 38.0 kg by the 30th éay and incresnsad

£0 41.0 kg by the 60th day.
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The animal vas taking food and water in
Inormal quantities. The consistency of the dung
was looge end contained coarae undigested materials.
Dung voided out immediastely after drinking water
was more'fluidkm Rumen‘pratazoanb vere present

in the roctal contents from the secend day onwards.

The znimzl was kept under observation for
60 days, At aubtopsy, omental adhesions weré obgerved
at the site of anasgomosia‘ The fistuls was patent
and had a diemeter of sbout 2 cm. The site of
“anastomosis wag hard to touch and no other abnar-
malities could be detected in the rumen and rectu.
| The sutures at the site of anastomosis were mot fully
encapsulated. Rumen contents were present in the
rectum. Histological exemination revealed complete

hesling at the site of anastomosis of the rumen‘wall

" to the rectun,
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Calf No,II/3,

The pH of rumen contents was 6.7 and that of
rectal contents 7.3 at the time of opsration., The
post~operative pH of reoctal contenis ranged between
- 70 aﬁd 7.1 from the ascond day after surgery. The
erythrocyte éount (673 millions/cmm) was reduced to
5.78 miliions/cmm by the 30th day and irereased to
5.92 millions/ocmn by the 60th'day;«. The haemoglobin
content (10.2 gmg;’;) wan reduced to '4".0 egm? by the
seventh day, to 6.8 gm?® by the 30th day 'a.nd incroased
t0 T«2 end by iha 60th day, Tue "packed cell volune
(184) vas ﬁedmeﬁ to 16% by the seventh day, to 15%

_ by' the 30th day and increased to 219 by the 60th day,
Variations observed ln the total and aifferéntial

leukocyte counts were within normal limito. The body
welght of 53.0 kg was reduced t0 46,0 kg by the 30th

day and increased to 56.0 kg by the 60th day.

The animal wae taking food and water in normal
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quantifies. " Tie consistency of the dung was
iooae and contained coarse undigeste@ ﬁateriala.
Dung voided out immedistely after ﬁrinking'uater
w28 nore fluid&. Rumen protozoans were present

An the rectal coantents from'tha second day onwards. -

Surgical closure of the fistula was
performed in this animal on the 60th post-operative
&ay. Qnentai adhegions were obsérfed at the site
of onastomosis,. The fistula was patent and had
a dismeter of chout 2 Cm. Thé site of anaéiemoaia
wa; hard to touch and no‘other abnorpalities could
be detected in the rumen and rectum. Complete
encapsulation of the suiﬁres had taken place at the
site of enastomosis, Rumen contents were present

in the rectunm,

After closure of the fistula, the pi of

rectal contents ranged between 7.3 and 7.4 from the
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| seconﬂrday after ouwrgery. The erythrocyte count

(5.92 millions/emm) was reduced to 5.90 millioﬁs/
cma by the seventh day, increased to 5.98 millions/
cmm by the 30th day and to 6.12 millions/emm by the
60th daﬁ; Te hzemoglobin content (7.2 gm%)"was..
reduced to 7.0 gn? by the seventhAday, incrensed

10 7.4 gnd by the 30th day and to 7.6 en by the
60th day., Tae packed cell volume (204) was increased
to é1% by the seventh day, to 22¢ by the 30th day
and remained same on the 60th daye -Variatians
obscrved in total and differeﬁtial leukocyte couais
were within normal limits. The body weight at the
3ime of closure of the fistula (5@;6 kg) was inoreesed
to 65.0 kg by the 3ch day and 10 75.0 kg by the

60th day.

The animal was taking food and water in normal

quantities, The consistency of the dung was normal.
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Runen protozoens were abgsent in the recctal contents

from the second day onwards.

The animal was kept under observation for
692 days. Adheaion of rumen with omentum was observed
ot autopsy, Complete encapsulation of the subures

had taeken place,

Calf No.I

" The éﬂ of rumen contents was 6.7 and that of
reétal contents 7.% at the fime_of operation, The
post-operative pH of roctal aantenté ranged between
7.0 and 7.2 from the second day after surgery. Ihe
erythrocyte count (4.12 miliiona/cmm) was reduced
$0 3,92 millions/cmm by the 30th day-and increased
to 3.981millians/cmm by the 60th day.'-fhe haemoglobin
con$ent.(6;4 gnd) was reduced to 5.4 gad b& the
seventh dayy t0 5.2 gnd by the 30th day and iﬁsreased

to 6,9 gt by the 60th day, The packed cell volune
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(184) was reduced to 167 by the seventh day, to

15% by the 30th day and increaced to 21% by the
60th day. Variations observed in toial and differ-
ential leukocyte counits were within normal limits,
The body weighi of 53.0 kg remained to be sane on

30th day end inereased to 54,0 kg by the 60th day,

T™he animal wag taking food and wate? in
norsal quantities, The consisﬁeneﬁ of the dung
was loose and contained coarse undigested materialas,
Dung ﬁoi&ed out irmmedistely after drinking water
was more fluidic, Rumen protozoans were present in

| the recial contents from the second day onwards,

The animal was kept under observaﬁien for
60 days. At autopsy, omental adhesions were observed
at tﬁo gite of anastomosis, The fistula wes patent
and had & diameter of gbout 2 cm, The site of

anaptonosis was hard to touch and no other abnormalities
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could be detected in the rumen and rectum. The
gsutures at the site of gnaatomosis were noé fully
encapsulated, Rumen contents Qerevp§esent in the
reqtum., Histological examination.favealed éompleﬁe
healing ot the site of anastomosis éf the rumen |

-wall ﬁo the rectun.

Colf No.II/S.

~ The pH of rumen contents vas 6.7 and that of
rectal contents 7.4 =t the time of operatien, ﬁhe_'
post-operative pil of reetal contents ranged from
7+1 t0 7.2 from the second day after aurgeiy, The
erythroeyte count (6.36 milliéns/cmm) was reduced
to 6,21 millions/ecmm by the 30th day and increésed
to 6.23% nillions/com by the 60th day, The haemoglobin
content (10.4 gﬁ%) was reduced to 9.6 gn? by the
seventh day, to 9.4 gn? by the 30th day and increased

0 9.6 gn® by the 60th day. The packed cell volume |
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(264) was reduced to 24% by the seVentﬁ'day, to
224 by the 30th day and inecreased to 23 ﬁyvthe
60th day., Variations obserwved in total and diffgr—
ential leukocyte counts were within normal 11m1ts,-
The bedy weight of 80,0 kg was increased to 83,0 kg

by the 3%0th day end to 106.0 kg by the 60th day.

The. animal was taking foed and water in
normal quantitiés. The eonsistencynof the dung waé
loocse and centained coarse undigested'maﬁerials.
Dunglvoiaed out imﬁediately after driﬁking wa£er waé
more fluidic, Rumen protozeans were present in the

rectal contents from the second day onwards.

" The anim&i was kepi under observation for
60 days. At autepsy, the fisiula was patent and
had & dlemeter of cboub 2 em. The site of snastomosis
was hard to touch and no other agngrmalities could

be detected in the rumen and reétum, The sultures
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at the site of anastomosis were not fuliy' encap-
sulated. Rumen contents were present in the rectuls
Histologiecal exémination revealed complete healing
ot the site of anastomosis of the rumen wall 0

the rectun,

Calf No.II /6.4

The pH of rumen contents was 6.8 and that of
rectal contents 7.3 at the time of operation. The
posi=operetive ph of rectal contenis ranged from
7.0 snd 7.2 from the second day after surgery. The
.erythrocyte cauﬁt (5.23 millions/com) did not show
any variat—ien'by the SO*Eh day, but increased to
5-!32 miluoné/cmm by the 60th daye. The haemoglobin
aontent (8.6 gn?) was reduced to 7.6 gmd by the
seventh day, %0 7.2 ga? by the 30th day and increased
%0 T.4 an’ by the 60th day. The packed cell volume

(229) was reduced to 183 by the soventh day but did
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not show any variation by the 30th day snd increased
to 208 by the 60th day. Variations obsorved in total
and differential leukocyte counts were within normal
limite, The body weight (6540 kg) was increased to

72.0 kg by the 30th day and to 80.0 kg by the 60th day,

The animal was taking food and water iﬁ norpal
quantities. The consistency of the dung was loose
and contained coarse wndigested materisls, Dung voided
oub immeﬁiagely éfter drinking water wsas move fluidics
Rumen protogoans were present ln the recial éontents

from the sedond day onwards,.

The enirel was kept under observation for 60
days. At autopsy, the fistula was patent and had & -
dismeter of about 1 ecm, The site of anasicmosis was
hard to touch and no other abmormelities could be
detected in the rumen and rectum,: domplete encapsu~-

letion of the sutures had tzken place at the site of
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anastomosis, Rumen contents were present in the
rectun. Histolegical examination revealed complete
healing at the site of amastomosis of the rumen wall

0 the rectun,.

The observotions on individual animals of

Group~II could be summarized as follows:

1, The pH of rumen contents at the time of
operation ranged between 6,7 and 6.8 (Table 1) and
the pH of rectal coutents ranged between 7+3 and 7.4
(Table 2). The pH of rectal contenis varied from

7.0 to 7.2 from the second day after surgory.

2, There was a progreseive reduction in
erythrocyte count in four animals whereas in two
enimals (Wos, II/3 and 11/6), after an initial reduction,

it showed an increase,

3, The haemoglobin content showed an initial
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reduction in four animals in which 1% increased
subsequently., In ons calf (No,II/1), the initial
increase was followed by a reduction in the value.
In calf No.,II/2, the initial increass waé followed

by @& reduction, but it increased subsequently.

4, The pecked cell volune showsd a gradual
reduction. in fouwr animals, In calf No,ll/2, the
initial ircrease was followeé by a reduction in value,
In calf No.II/4, the initial increase was followed

by a reduction which subgeguently increansed.

De Théra was a elight increase in the total
leukocyte count in four animals (Wos.lI/Y, I11/2, 11/5
and II/6) and in the other two calves (Nbs.Ii/S and
11/4), reduction in total lewkocyie count was observed
during the Pirst post-~operative week, However the
variations in tﬁe to§31 and differential leukocyte

counts remained within normel limits (Table 4).
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6. Groduval increase in body weight was
observad in four calves (Nos.I1/3, I11/4, 11/5 and
I1/6) whereas a gradual reduction in body weisght was
observed in calves numbered II/1 and 1I/2 by the

60th post-operative day (Table 6).

7« The animals were taking food and water in
normal quaﬂmiiies. The consistency of the dung was
loose @nd contained coarse undigested materials.
Dung voided out immediately after drinking water wasi
more fluildjc. Rumen protozoans were present in the

dung from the second day onwards (Table 3).

8. All the animals except calf H0,11/3 wer; |
sacrificed on ihe 60th post-operative day., Surgical
closure of the fistula was performed in ez2lf Ho.II/3
on the 60th post-operative day. C(mental adhesions
ware noticed at ﬁhe,site of anastomosis in ecalves

Nos, II/1 and 1I/2 at the time of autopsy and in calf
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No.II/3 at the timé ef surgical closure of the
fistula (Table 7). The fictula vas patent and had
a diemeter of about 2 ¢m in all the calves except
.in calf Hb.lI/ﬁlwhere: it was only about 1 cm. The
site of anéstemosis was hard to toﬁch and no other
abnormelities could be dotected in the rumen ond
rectum. Complete encapsulation of the sutures hed
taken place at the gite of anaetqmesis'in célvea,
Noss II/3, I1/5 end 11/6, Rumen contents were presen
in the rectum. Hiotological examination revealed
complete healing at the site of anastomosis of the

runen wall to the reetum, in all these calves,

Burglcal closure of the rumeno-rectal fistula
wae performed in two calves yizm., I/5 and I1I/3, oune
from each group, and the observations afier closure

of fistula could de summarised as follows:

‘1o e pH of the rectal contents in calf Ho.1/5
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and II/3 at the time of closure was 7.2 and 7.1
-rGSPGctively, Trom the second day of closure of
the,fistula. the pH of rectal contents varied fronm
7.3 to 7.5 in ealf No.I/5 and from 7.3 to 7.4 in

calf No.I1/3.

2, The erythrocyte count, hasmoglobin content
and packed cell wolume showed a gradusl lncrease

in these two animals,

3 Theré was élight'increase in the total
leukooyte count during the first post-operative weelt
However the variations in the total and differential
leukecyge counts were within normel limits. Gradual

inerease in the body veight could bs noticed.

| 4. The animsls were taking food and water

in normal quantities,

' 5. The dwng was normal in consistency from
the second day of surgery. Rumnen proitozoans were not

geen in the yecial contents from the second day onwards.
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6. The calf No,1/5 wes saorifiqéﬂ on thé
60th pest~ep§rative dey and calf No.II/3 was sacri~
ficéé on thé Geﬁﬁ post~operative day, Adhesions of
r&men wiih the qmentuﬁ were observealaﬁ auxépsy.
Gompleté encépsﬁlatien of the subures had taken
plece at the ;ite of closure of wounds on the rumen
and reetums The healing of rumen and rectun was

complete.
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DISCUSSION

The present experimental study was conducted
on 12 calves. In gix calvea, fistglatien‘of the right
dorsal sac of runen to the anterior part of the rectun
waé performed by right side laparotomy, Similarly,
fistulation of the left dorsal sac cf.rumen to the
anterior part of rectun was perforaed by left oide
laparotony in the other eix calves. Acgésa to the

organs was satisfactory ia both the technigues.

In the couventiomal methods of rumen fistulation
wherein the rumen wall was fixzed to the left flamik,
vith or without cannulae, oze of the complications was
continuous seepage of ruwmuen abntents and aﬁiling of the
snrgioal-siﬁe ond flank. (Doughorty st aol. 19553
Bélen and Cowie, 1962; Iriedger et al, 1970 and
Perez et al. 1971)s In the present study, gince the

figtule wes intermal, this was not noticeable.
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The alteration in the mature of rectal
contents indicated escape of rumen contents into
tbhe rectum through the fistula. The nbfmal pH
. of reetal contents vary from 7.3 t0 7.5. In the
present study, it was found that the pH varied
from 7.0 to 7.2 after‘fistulatién. Rumen protozqans
are not normelly seem in the rectal conteants. DBut
in the present study, rumen protogosns could be
peen in the réetal contents after fistulation.
These observations are suggestive of the con%inuous

escape of rumen contents to the rsctum.

The diaweter of the fistula was about 2 cm
throughout, Ience the éscape of rwumen contenis %o
the rectum mignt have beén-continunus, The increase
in fluidity of the rectal contents volded soon
after the animal drank water, could be due to the

eseape of more water at. that time from the rumen to

the rectm,
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The enimals after the experiments were
kept under observation for a period'upto 100 dayd.
During this period, the feeding'habits of the

animals were apparemtly normal,

There was a progressive reduction in the
epythrocyte count and haemoglobin content in eight
animals and reduction in packed cell volume in 10
aninmals, of which the reduection was acute in two
animals, No significant variation could be observed
in thﬂ,total and differential leoukocytse count,
Gradual reduction in the body weight waé seen in
eight animals witereas in fouwr animals, there was
progressive increase in the body weight., Eventhough
the feeding habits of these animalg were aprarently
normal after fistulation, yet the fall in haemogram
values and decrease in body weight inlmajority of
animals would indicate that there was a progressive

deterioration in the gemeral health of the aniwals,
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This may be due to the contimuous escape of

ingesta from the rumen directly through the rectun.

in external ii.atulation,: the opening might
close ..if the fistula was sxﬁall (Jordon, 1962).
Dut in the présent study, eveathough the fistula
was Qniy two c;tza in diameter, closure of the fistuls
wag not ﬁoticeﬁ in any of these ex’perimen%ai aninals.
At autopsy, no narrowing of the diameter of the
fistuwla céuld_ be observed, This may be because of
the low fibrous tissue proliferation encountered in

the orgenms ansstemosed (vide photemicrograph No.14).

Regm*gitatioﬁ was one of the comnlications
sncountered in internal fistulation such as gastro-
duodenostomy (Marcowitz gt al. 1964). Regurgitated
roctal contendo was xiot seen in the ruﬁ;en in the

experimental animals, at autopsy.
ok ] &
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Adhosion of the rumen to the ablominsl vall
is ccﬁmnn'in external Tistulation techniques (Harlen
et al. 1975). In the present study.en internal
fistulation, adhesions of omentun wéfe noticed at
~the site of anastomosis in six animals, Ho§ever n§

functional disturbances were found to occur due io

these adhesions.

Glosure of the fistula was performed in two
experinental animals and the recovery was uneventful.
Thore was progressive improvement in the haemogram

values =nd the body weight.
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SUMMARY
Experimental studies on rugeno-rectal
fiotula wore conduwsted inm 12 bull colves, in twe

groups of six calves eachs

In the amimals'of group~1, througﬁ a
right flank laparotomy, the posterior part of the
right dorsal saé of the rumen was anastonosed to
the anterior part of the reotum. In the enimals
of group~Il, laparotoéy was performed on the left
flonk and the left dorsal sac of the rimon wasd
anastomosed to the auterior part of the rectum.
The animels were kept under observation.far a periocd

upto 100 days.

ihe nH of the rectal contenis was reduced
aftsr the fistulation and rumen protozoa Qere progent
in the rectal contents., A gradual fall in the
erythrocyte count, packed cell volume and haemo-
globin content was ébserved in four animals in each

greup. The vorimtions in the total =nd differential
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1aukccgté counts were within normal.limits. A
graduval loss of body weigﬁt was noticed in all the
animals of group~I whereas an increase in body |
welght was observed in four enimals of group~li.
The animals were normal in their feeding habits,
but the dung was loose and becane @org fluidic soon

after drinking water.

At autopsy, adhecion at the osite of anasto-
mosis was observed in three animals of each group.
The fistulas waa patent in all the animals, Rumen

contents were present in the réciuéq

In two calves, one from each group, surgical

clogure of the fistula was performed,

It was concludad that functionel rumeno-rectal
fistula could be established exyerimentélly in calves
ond that these fistulae permitted escape of rumen

contents to the rectum,. -Ihe fistula could be closed

surglcally afterwards.
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Table 1, pH of Rumen contents at the
time of operation.

k- Efedeb g ar-::::::::’::::::::.‘.z:m:-.:::s:::z::::::a:nzaaaa
T
. 1/1 6.8
2, 1/2 6.9
5. 1/3 6.8
4. /4 649
Se 1/5 647
6. 1/6 R
7o 11/1 6.7
84 11/2 6.8
9. 11/3 Ge7
10. 11/4 6.7
11 11/5 647
12 I1/6 6,8
——

==‘-=ﬂ==-'===:.‘3:5:::::.2‘2-’2‘

Notes RBeckman pH meter was used for

sstination of pH.



Table 2. pH of rectal conbtents before and after
. rumeno~rectal anastonosis.

I::::::====::=::===:::===:=z===é==$======3=:::===c::::::::::;:::z::s::::c::::==:====s====a=====z======= ==
Sl. Animal pil pH after anastomosis Sacri-
before :
No. - Hoe gnagtomosis™ N - - T o-—-ficed/
_ 2nd 4th Ist 2nd 3rd 4th 5th 6th Tth 8th 9th 10th 11th 12th died

day day week week week week week week weekweek week week week weesk on

e I/1 T3 Tel Tol Te2 Tol Tol Tel ToO 70 7.0 Tol 7ol Tol 7ol 7ol 100th day
2. 12 T.5 7D Te0 Tol Tud To0 7u0 To0 Tel oe  oe oo oo ao oo 46 "
3¢ I/3  T.d Tel Tel Tot 7.0 7ot 7.0 7u1 71 7.1 7.0 7.2 7.1 7.1 7.18 °
4 I/4 T4 702 Te2 Te2. Tal Tol Te2 Tol Tol Tel Tol 7e2 To2 To2 T.292 "
5¢ I/5  Teb 7e2 Te2 Tl Tod Te2 Ta2 ToO Tol Tu2 7.2 Tal Tol Tol 7.2 95 "
6. I/6 7.3 Te2 To2 To2 Te2 Tel Tol Tal Tol Te2 oo o ae  ee s 53 "
Te II/1 T4 Te0 Tel Tel Te0 70 Ta0 7ol 7ol Tel Te2 e oo oo oo 60 "
8. II/2 7.3 Tel Tol Tol Tel 7e2 742 Tel 7ol Tet Te0 e eo oo oo 60 "
9. II/3 7.3 Tel Tod Tel 7.0 7.0 7u0 70 7ol Ted Tel ot oo oo e 60
10. II/4 7.3 Tel Tel Tel 7ol Tu0 72 7ol Tel Tol Tel ee oo o6 oo 60 "
11 II/5  T.4 Te2 Te2 Te2 Tel Tel Tut Tel Tol Tel Tel oo oo ao  os 60 ™

12,  I1I/6 7.3 Tel Te2 7e2 Tel Tul Tol 70 7ol Tel Tol oo oo oo o 60 °

9l



Table 3. Presgsence of protozoa in rectal contents
before and after rumeno-rectal anastomosis.

ooomoEmmIEooSsmmss B L e Lo L L e T e L N S P PR L e - - it e
S1. Animal ﬁiggﬁg_ After anastomosis _ e E?ggé;
No., Ho. ond 4th Ist 2nd 3rd 4th S5th 6th 7th 8th 9th  10th 1tk 12th *

mosia day day week week week week week week weel week week week week week dg:d
' 1. /1T - e e e e e e e e e . ;" + + + 100%h day
2. 1/2 - * s 4 + s e 4 e sa se ae ee e 46 "
e I/3 - # | + + ”* * . % & | + | +. +v +' s + g "
4. i/4 - + | + + + + + s 4 -+ e . e + + gz "
5e 1/5 | - + + * + + + + * | > | +' o' + +' + 95 "
6. 1/6 - .
7. I1/1 - * + * . o+ * + + + + *. .; ;; oo ss 60 "
E. I1/2 - + + - | * + + + | +" +-‘ ;j ;; .o .o es 0O "
9. I11/3 - + +* * + * + + % * ; a;;g oo ;; s HO ¢
10. 11/4 - + | + + + + | + + + ‘ +-‘ .- e .; ;. ee OO "
1. II/5 = 4 o+ 4 %+ 4 2+ s+ 4. (4 4 ee e 60"
12, 11/6 - e+ e s e e e s F a s es e B0
=3==33‘-‘»33:::2:::::::==:=‘~'—'=~'=====’-=-”m'=='~"'&-3:‘;:’-—‘==:‘.‘:=::::SS::::}:::’S:S:S::E:3::::::::33;:33‘—"=:=====z=====:==z

NHotes: Presence of protozom was studied following the technique described by Moir (1951),
'+' denotes presence of protozoa.
'-* denotes absence of protozoa,

LA
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S1, Animal .
Nou Ko Day of Exemination

1o

2e

Se

4.

Pre=operative

5@ day POSt*O?erative
Tth day i

30th day "
60th day ”
90th day "
Pre—operative

Zrd day Post—aperative
Tth day !

20th day "
45th dey "
?re-cperative

rd day Post-operative
7th day o

30th day ”
60th day b
85th day "
IT@-@perétive

Zyd day Post-opcrative
Tth day “
50t day
60th day
g0th day

- am w5 s

erimental animals during
eriod.

RBC WBC
millions/ thousands/

CIm cmm :
5483 8500
5e36 9500
5e42 9000
545 G000
Ea40 8300
5.9 7000
6,07 8850
5462 3800
523 8500
4426 9000
3.46 5000
4.86 8900
4,57 9250
4472 : 9150
4436 9000
4.13 8200
3.92 8600
0.89 9500
0442 11250
6.44 10250
6.12 9250
5482 8500
4.32 8000

66
02
69
72
71
78

70
&

64
64
64

64
66
oB
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70
T4
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68
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Table 4_(conta.)

ST E=ESRmEoSST =====a=====z=============:=:m===:============a==============zz=z====c‘l= - - -
RBC - WBC Differential coumt - o

g%‘ Ag%mal Day of Examination millions/ thousands/ : ng Hb%

. ., cnm cmm § L E M B ~ &
— 4 % % 3 4 '

5 I/5- Pre-operative 4.83 6900 20 78 2 0 0 28 12.6
: - ?rd day Post-operative 4.75 7500 26 72 2 0O 0 26 12.2
" 7th day | 5423 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

. Q0th day " 513 5500 .20 77 2 1 0 22 8.8
6. 1/6- Pre-operative 5416 7000 27 71 1 1 0 24 10,0
- 3rd day Post-operative 4.98 7100 .28 68 3 1T 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 O 0 20 8.0

50th day " 3453 6500 .32 64 > 0 1 16 4.2

| 90th day m - - S e e e - - -

T« I1I/1 Ere-Operatlve 4425 6000 .24 70 5 1 0 22 9.8
~ 3rd day Post-opcrative 4.20 7200 .28 68 4 0 0 22 10.0

7th day ° 4.23 6800 26 68 5 0 0 22 10.0

30th day " 4.13 6500 .24 T2 3 1 O 21 9.4

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

8. II/2 Pre-operative 5479 2700 2t 78 ¢+ 0 - 0 18 4.6
: 3rd day Pbat-Operative 353 3250 .26 72 2 0 0 16 5.0

Tth day 3,64 3000 .24 T4 2 0 0 20 4.8

30th day v 3454 3200 26 70 3 1+ 0 19 5,0

60th day " % o560 %000 26 73 %+ -0 0 20 - 4.8

(Gentd...aéi)

6.



Table 4 (concluded)

B S S S N R N S S R R T S R N S T S S R S R s T N S S SN o Ry s S ISR ISR ST RS B
: RBC WwBC Differential count ;
!%_‘ Agﬁ@al Day of EBxamination millions/ thousands/ \ - ng , Hb?’
*T . o omn N- L E M B e 7
‘ .. % % % % ___

9. 11/3 Pre-operative ‘6.73 6100 15 80 4 1 0 28 10.2
3rd day Pnst-Oparatrve ' 5,86 6150 21 77 2 0 0 26 9.6
7th day - 5.98 5500 29 74 3 2 0 21 7.0
30th - day n T 5.78 5000 22 74 3 1 0 20 £H.8
60th day , " 1 5.92 5000 22 T4 3 1 0 20 7.2
10. II/4 Pre-operativ 4412 6750 14 83 3 0 0 18 6,8
3rd day Pbst-aperatmve 0422 7400 24 73 3 O 0 24 6.4

7th day 3 T4 040C 2 795 3 0 O 16 5.4

30th day . 3.92 6000 24 4 2 0 0 15 502
| 60th day “ 5.98 5000 25 75 2 0 0 21 5.0
11 II/5 Pre-operative - 6436 7100 % 8 3 1 0 26 10.4
, 3rd dsy Post-operative 0,422 7400 28 69 2 i 0 24 0.8
7th day 6.18 7250 22 715 3 0 0 24 9.6

30th day o .21 7000 - 22 74 3 1 0 22 9e4

| 60th. day ” 6.23 7000 20 76 3 1. 0 22 9
12. 11/6 - Pre-overative 523 6000 - 8 &880 2 0 0 22 8.6
rd day Post-operative §.96 7200 28 70 2 0 0 20 7.8
7th day 513 7000 24 74 2 O O 18 7.6

30th day " 523 6800 25 T4 2 1 0 18 7.2

60th day " 532 ©500 24 4 1 1 0

20 7.4




Table 5. Pre-operative and post-operative observations on appetite
. and nz2ture of dung in the experimental animals,

.:3‘.:zz:‘::za:::::::z::z:::z:m:n:n:nm::s::mszﬁxzza‘::z::::::::uzu:za:z:az::ta:z::’==z’=='====

31. Animal ‘Pr'e-operative cbesrvations _____@_B.E:gn.e_zgt iva Qgggrv;_,‘tiona

No. DNo. | App otite Nature of 'dung Appetite = Nature Zg d;mf after .;
' , Wiggin Age;- soon after Aziother |
' - drinking mes
days days watey -
1. /1 Normal Semisolid Normal Normal  Fluidic Ioose in .
. consistency
2. 1/2 o ) .o " Reduced " oo
3, 1/% ' s . ” ) SR @ -
4 . I/ 4_ ”n o . " Normal: | " ‘n'o
5‘ I /5 . ” " " . 3] n
6 . I/ 6 | v N " . " Reduced " \ ) 1]
7 o II/ 1 " o ! L noml " 1)
8. I I/ 2 s W . " L " "
9 . II /3 " ” | ') " 1 "
10. II / 4 0" n " ”w " L1}
1 1 . I y5 [ 1] L1 . £ 1] " i L1 (13
12‘ II/G 1" " " te 11 1"
s::======:z======z===z=====zz=======n===a==sz=us=n==38========8=E=======ﬂa======z==I

™
=S



Table 6, Body weight of experimental animals (in kge) during
the pre-operative and post—operative period.

B e S SRR RN RERITEITEISE ===================w::sﬁzH-===c===z==gﬂz==3'=ﬂ

Sl. Animal  Pre- Post-operative saerificed/
No. ~No. oOperative 7y gy 15th day 30th day 60th dsy 90th dsy  D-°0 OF
R /1 69.0 67.0 66.0 65,0 64.0 72,0  100th day
2, * I/2 5245 5145 50.0 49.0 e e 46 .
3, %% I/3 63,0 5840 55,0 5340 53.0 . 86 ve
4e 1/4 52,0 51.0 50,0 46.0 43.0 42,0 92. ..
5 1/5 65.0 63.0 59.0 59.0 61.0 66.0 95 ..
6o #u%  1/6 49.0 48,0 46,0 46.0 . ae 53 oo
Te II/1  57.0 54,0 53.0 52,0 ~ 50.0 . 60 5y
8a II/2 43,0 40.0 39,0~ 38.0 4140 .o 60  ee
e 1I/3  53.0 47.0 46,0 46,0 56.0 e 60 ..
10. II/4 . 53.0 5240 52,0 53.0 54,0 e . 60 as
11 II/5 80,0 T7..0: 76,0 88.0 106.0 ee 60 ..
12, 1I/6  65.0 69.0 68.0 72.0 80,0 . 60 e
n=‘==a==============:========:1=:===========z===m=======================:====:::==z::::ns:az
* 46,0 on the 40th day after surgery.
52.0 on Uhe 80th day after surgerye.
sxx  A5.0 on the 50th day after surgery.

c8
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Table 7. Autopsy findings of animals after rumen-
rectal anastomosist.

:sss::z::::========a===z==:=====::=mz===s=====3:::;:::aaasw====ﬁ====z’==32'3.3,3‘§’==éa=="==
' | . No.of days : -

51, Animal Date of pate of 10002 | , »

¥o. No. operation sacrifice/death t%grznigg%s ~ Autopsy Pindings

under;gbsé;vat;gn s

hant

1« I/1 24=9=T9 2« 1=80 - 100 The fistula was patent and had a dia-
. . : ‘ meter of about 2 ecm, Complete encapsu-
- lation of the sutures were not observed

at the site of anastomosis, Rumen

contents were present im the rectum. -

2. 1/2 . 12=90-79 27=-11=79 , 46 Omentzl adhesions were observed at the
- site of anastomosis., The fistula was
patent and had a diameter of about 2 cm.
Complete emcapsulation of the sutures
were not observed at the site of anasto-
mosis. Rumen contents were present in
the. rectun. - »

3¢ I/3 . 2=11=79 G=2=80 : 86 Omental adhesions were observed at the
: site of anastomosis. Collection of pus

was noticed between the musecle layers
at the site of surgery. The fistula
was patent and had a diameter of about
2 cm. Complete encapsulation of the
sutures were not observed at the site
of anastomosis. Hectum contained
conients from rumen.

4o 1/4 22=-11=79  22=2=80 92 - The fistula was patent and was about

‘ ‘ 2 em in diameter. Complete encapsulat-
ion of the sutuwres were not observed at
the gite~ of anastomosise. Rumen
contents were present in the rectum.

(Ic.antda; [ XX ) ’ - . .-



Table 7 (comsd.._,)

I:.:zr::z:====zn::s:z::‘—‘::::::z_zz:;nz;=a====:=zaz:::a:zﬁsz::::a:====a::a:-‘é:szz‘zms::zzs:===========-‘=v=~‘=9-'-“=3==== .
: Anim \ . Date of No, of days . :
3%: No el ogg;gtgggﬁ - saerifice/ ° the animals Autopsy Findings

* death were kept : .

under.observation:

S I/5 - 4~1=-80 Qi =30 g5 While performing laparotomy for closure of
- . L - the fistula, adhesion between the omentwun
and the runen were noticed., The fistula was
patont and had a diameter of about 2 cm.
vgamplete:encapaulmtimn of the sutures were
" observed at the site of anastomosis, - Rumen
contents were present in the rectum,

. 6e 1I/6 11=1=80 - G=3=80 - 53 The fistulae was patent and was about 2 cm

. : in diameter. Complete encapsulation of
sutures were not obgerved at the site of
anastomosis, Rectum contained conteants
from rumen, e

T« 1I/1 18=1-80 19=3=80 . 60. Onental adhesions weore observed at the site
of ansstomosis. The fistula was patent and
had a dlameter of about 2 cm., Complete
encapsulation of sutures were not observed
at the site of anastomosis. Rumen contents
were present in the rectum.

8., I11/2  11=-2-80 42=4=80 60 ° Omental adheslons were observed at the site
: of anastomosis. The fistula was patent and
hed a diemeter of aboul 2 cma. Conmplete
encapsulation of subures were not observed
at the gite of anastomosis. Rumen contents
were present in the rectum.

(eontdseee) - -



‘Table 7 (concluded)

R N T N NN o ENEEaT
;

51, Animal Date of

Ro.

Nos

operation

Date of

sacrifice/

death

R I N R S e e ST NN ey eSSy RET RN ESEI IS
Ne. of days
- the animals
were kept
wnder observation

©

Autopsy Findings

9.

10,

1.

12.

11/3

iv4

11/5

13/6

- 28-2-80

21=3~80

11-4-80

30=-4-80

29=4-80

20=-5=80

 11=6=80

30=6~30

60

60

60

60

While perfarming closure of the fistula on
the 60th day adhesion betwecn the runen and
omentun was observed at the site of anasto-
mosis, The figtula was patent and hed & -
diameter of about 2 ecm., Complete encapsula=
tion of the subtures were observed at the
site of anastomosis, Rumen contents. were
present in the rectunm.

T™e fistula was patent and had a dlameter

of about 2 cm, Complete cncapsulation of
the sutures were not observed at the site of
anastomosis, Runen contents were present

in the rectum.

The fistula was patent and had a diameter of
about 2 cm, The sutures were ccmpletely
sncapsulated at the site of anastomosis.
Rumen contents were present in the rectua.

The fistula was patent and was about 1 cm
in diameter, Complete eneapsulation of the
sutures were observed at the site of
anastomesis., Runen contents were present
in the rectun.

9
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Table 8. pH of rectal contents before and afier
closure of fistula.

, : pH of rectal contents
Sl. Animal - - e e 0 e e e e e e i e e -
Ho.  Bo. Before After closure of fistula
closure of , - -
fistula ond 4th Ist 2nd  3rd 4th  Sth 6th  Tth  8th
day day week week week week week week weelk week

1.  1/5 Te2 Te3 Toh Toh To5  Toh  Tebh  Tud  Te5 Tl Tod
2, 11/3 7o T3 Tob  Ted Ta3  To3  To3 T3 Teb  Ted 743

o8



' Table 9, Presence of protozoa in rectal contents
before and after closure of fistula.

==========:=====::====.-.-.=======:====a:====u==_:=======:-.:.-.-:n::===::==é:::::’===a======-===
) ‘ Presence of vrotozoa in rectal contents

Sl. Animal 1Before £ After closure of fistula

Nos Now closure o - x

fistula 2nd 4th Ist 2nd 3rd 4th Sth 6th 7th Sth
day day week week week week week week week weel

1o I/S & - - - - - - - - - -

*+' denotes presence of protozos.
'-* denotes absence of protozoa.

L8



Table 10. Haemogram of the experimental animals after
closurs of the fistula,

R R R I R S N I N R s s S R N R R N e s O S R N RS SO SEERN S R SR CRENER

s1 _ . REC o/ WBC ds) Differential eountPcv.Hb

o« Animal : ; , - millio thousands, S

No. Noe. Day of Examination crm cmm g. % g g 2 % e %

1 I1/5 Before closure 5.13 5500 20 77T 2 1 0O 22 9.8
rd day after closure  5.13 6000 2869 2 1 0O .22 9,6
7th day " 5.20 5800 27 69 3% 1 0 23 'G.8
20th day " ‘ 5.20 5400 24 73 2 1 0 23 10,2
60th day " ‘ 5489 © 5300 24 72 3 1 ) 24 10.8

2. II/3 Before closure 5492 5000 2274 3 1 0 20 7.2
Zrd day after closure - 5,86 6400 3265 2 1 0 20 7.2
7th day b ' 5.90 6200 30 67 2 1 0 21 7.0
20t day ” 5.98, 5600 26 74 2 1 0 22 T.4
60th day * 6412 5400 2670 3 1 0 22 7.6

:8::::.-.==n====s==x=::::::B:::‘::m::a:::nz::mz::::::z::m::::====sz=:===’:======:z:::::::zz:::::::z:::::sa:zaz



Teble 11. Post~operative observations after
‘closure of the fistula.

R N NSNS ST e mLSRSsnmomEoEEs ====‘===:=====:".=B=ﬂ=======l============’=='=

Before closure of the fistula After closure of the fistula

' Sl. Animal ature of duns i - Nature of . .Body weight -
No, No, Body weight dung
: Sggghgfter %ﬁ- (kes) after 30 days 60 days
ting other - : i
water times - . | 48 hrs. (kgs) .
.__ ' Ioose in '

1. © I/5 Fluidy consistency 66 Semisolid 83 100
2,  Ioose in '

2. II/3 Fluidy consistency 56 Semisolid@ 65 75

—n e e e



Table 12. Autopsy findings of the experimental animal s
after closure of the fistula.

Date of , ' No. of days the ‘ R |
g%: A%%?al closure Date of . i;als were kept Autopsy Findings

of fistula J20rifice . 4or observation

1« I/5 9=4-80 g=5=80 60 Adhesion of the omentum was observed
‘ at the site of anastomosis. Comp-
lete encapsulation of the sutures
were observed.

2. 1I/3 29=4=80 1=7=~80 62 Adhesion of the omentum was observed
at the site of anastomosis. Complete
encapsulation of the sutures were
observed.

R R R S R R N e R S S S S R N S S N L N N S O S N S I N S S N N S S e N I T S N SN BTN TR T R
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Pig, 1. Diagram of bovine pelvis and abdomen
(Iateral view = Right side) | g

1+ Rumen,
2o Rectum

Pig., 2. Diagrem of bovine pelvia and abdomen
- (Tateral view =~ Left side)

1. Rumen,

2. Rectun,






A96

Pig.3. Diagram of the cross section of abdomen
of cow ot the level of the fouvrth lumbar
vertebra.

1. Mesorectim

2. Colon

%+ Uberus

4, Urinary bladder

Figed, Paris of rumen and rectum exposed aad
clamped for anastomosls.

j. Runene
2. Rectum.






97

Fiz.5. Parts of rumen snd rectum with

Fig.ﬁ-

Cushing’s sutures completed.
1. Eunen,

2+ Rectum,

Parts of rumen nnd rectum afier
circulay incigion,

1« BRumen,

2 | -Reatun,
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Pig,7(a & b), Iock stitches for anastomosis
of wound edges of rimen and rectum =
Part conpleted,



Pig.7(b)



9%

Pige(0). Tock stitches for anastomosis
L of wound edges of rumen and ractim -
Part completed. :

Fig.7(d)+ Ieck stitches completed,.



rig.7€c)

Fig.7(d)
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313.8; Cushing's subures completed.

15 Rumen.
2+ Recbun, _
3. Line of anpstenosis.

Pig.9s Fostoortem specimen : Rumeno=—rectisl
figtula, viewed from rumen, a rubber
tube positioned in the fistula to
indicate the site.
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Pig.10, DPosimortem specimen 3 view from
the rumen side showing the sisze of
. fistula,

¥ig.11s Postmoriem specimen showing the
site of anastomosis.. '

8) Grosg view from the serous purface.



7Fig.10

Pig. 11(a)
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Pigs11(e)
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Pig.12, Postnortem specimen 3 showing the
suture line in rumen after surgical
closure of the fistula.

Pige13. Skiagram - showing the communication
between rumsn and rectum after
£illing it with Micropaque,

1, Rumen.
2. Rectume
3o Site of communications
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Fiz. 14 (a) & (b). Thotomicrographs ~ site
' of amastoponlisg,.

1¢ Bumen,
2+ Bectus,
' %, Junction of the nucaw
k resbrone of rusen and rectim,



pig.14(a)

Fig.14(b)
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. Pig.t4(e), Photomicrographs - site of anastc-
moﬂiso

1. Rumen.-

2+ Rectum,.

3« dJunction of the maucous membrana
of rumen and rectum.



Fige.14(c)
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ABEZIRACT

Chronic tympauy of the rumen is common
in cattle, BRumen fistulation has been veporited
to he successiul in the trezinent of chroniec
tympany e Toft oide external fistulation of
rwaen has been adopted by many workers. DBul this

wag accompanied by seepage of rumem contends and

soiling of tho flenk. 'Mile screening the
available literature, no reporis on an internal

romen fisbulation could be Ffound. .

The effects of rumeno-rectal fistula in
experimental calves were studied in the present
UoTKs -

Ehe'atudy was conduvcied eniﬁz male calves
in two groups, each group consisting of gix calves.
In the eniwals of Group~I, laparctémy was performed

on the right flank and the right dorsal zsas of



ii

rumen vas anastomosad to the anterior part of the
rectun. In the animals of &éuy-iz. Laparotony
was paffomed on thc: left flahk and the left dorsal
sac of rumen wae anaafomoaed _'bt; the anterior pert

ol the rectunm,

The pH of the runen contents and the rectal
| waahings, presence of rumen pvotozca in the recte.l
conten'!;s, namoglcbin content, packad cell volume, .
total and dii’ferential lemocyte count, nature of
dung and the body weight were noted ‘before fiat\ﬂ.a-'

tlon a.nd at regvla.r intervala after fistulation.

" The animals were kept under observation

for a period upto 100 days,

Closure of the fistula vas performed 60
dayse after fistulation, in two ,calves, one fronm
each group,. The details as described above war§
noted in these animals also after closure of the

fistula,



11

| ‘The pH of rectal cohtenis ﬁefoié. mrgéry
ranged from 7.3 t0 7.5 From the sé’éénd day ;a.fter
surgery, it ranged between 7.0 zma Te2 m bo‘bh the
groups. The erythracyte count and haemoglob:!.n
conten{ showed a prog'assm? redustion in eight
aninals and packed ecell volum.e‘ showed a reduction in
10 animals, :l.ha v:-zriations in. the *tot'ai and;
| aiff.‘erentz.al lem;ocyte coxmts were within normal
limits.. Runen protozoans were present m the

recial contents from the second doy after Surfery.

Loss of body wedsht wvas noticed in all the:
six aninals of Group-I. whereas an increase in

body weight was noticed in fouwr animals of Group~II.

e feeding habiis of the oalves were
normals Dung was loose in consistency Irom the
second day after surgery and it contained morse

fluid soon after drinking water,



\ iv

One animal of Group~I died on the 46tk
poat—o;aeratiira da;;v, and another one was sacrifioced
on the 53rd post-operstive day. Surgical closure
of the fistula was performed in two animals, one
from each group. All othsr animals wers sacrificed

betwucen 60th and 100th post-operative day.

| At autopsy :q:n;em;.?l: 'gz’i_he:f;i‘ons wé;-e noticed
at the site of. a;x;afpmga;s: in. six calves, me
fistula wae patent and bhad a dismeter of about
2 cm in 11 gnimals. Rumen cnnﬁénﬁs were present
in'the rectun. e site of anaé\‘)anqsié was bard
. to touch and .no :'oizzher. abnérmélitias: couid 'b'e'
deté@ieﬁ in tue me_aix and rectu, | Complete enca= | |
psulation of sutures at the site of anastomosis ‘f-'
wes noticed in four calves. The healing ai the :

site of anastomosle was complate in aell the animals,

In the two calves in which closure of the |



Iistula was perfamcd, the hcaling was uneventful
and there was pre@essive imprcvament in haemogran

values and body waight,

It isf éoﬁﬁmicd that f;zixe'bianal». rvqmnwrécial
fistula coﬁld be established in oalves snd that it
did not esuse any imtcwardclinical manifestations.
There was encape of rmen contants through the ﬁetula j
to the rectm. Surgi.cal olosure of the ﬂstula could

8180 be done succesafully.
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