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INTRODUCTION

The X—-rays (Roentgen rays) were discovered by the physicist
Wilhelm kKonrad Roentgen in 1895. The diagnostac radiograph 1s &
permanent i1mage made by passing x=rays through a subject and
recording the effect of the x—-rays photographically. The purpose
of radiography is to produce an image that will aid the
veterinarian in making an accurate diagnosis by depicting the
density, shape., size and location of internal body structures.
The norhal must be known in order to recognize the abnormal
(Kleine and Warren 1983).

Radiography is & fascinating aspect of veterinary medicine.
It literally offers insight into the internal hidden structures
of an animal’s body. Mastery in radiographic interpretation
requires the deepest understanding of all aspects of disease
processes. on other hand., radiography cannot be considered as a
separate independent means to an end (Gillette, Thrall and Lebel
1977).

The purpose of veterinary radiology is to provide useful and
reliable information about the health of animal patient.

The photoaraphic films are either plain. survey (without
contrast study) or contrast films (with using of a contrast
media) . Survey abdominal radiographs are part of the initial
database., and the contrast radiographs of the gastro—intestinal
tract may supply additional information. The survey radiographyv
can help in evaluating a variety oF the gastro—intestinal

disturbances. both acute and chronic. it is also used to evaluate
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2
the viscera of other organ systems such as the kidneys and the
liver (Kantrowitz and Biller 19%2).
The radiography is commonly used to confirm the diagnosis
not for the diagnosis, it is more useful and helpful for
demonstrating obstructive lesions, luminal filling defects or

masses of the gastro—intestinal tract.

Suturing of the tissues i1s one of the most important steps
of the operative technique and is indicated to insure the best
possible apposition of the severed tissues until normal healing
takes place, and this is achieved by the simplest method and by
using of the minimum amount of suture materials.

The suture materials are classified into :

A-Absorbable suture materials 3

1- surgical gut, that may be plain or chromic catgut.
2= collagen.

I- polyglycolic acid (F.G.A.) that is called dexon.
4~ polyglactin 210 (vicryl).

S— polylactic acid.

B~ Non-Absorbable suture materials :

a- non-metallic, non—absorbable suture materials :

1- silk. Z- nylon

I~ polypropylene (prolene).

4- polyesters. which include :

a— plain (uncoated) polyesters as the mersiline and the dacron.

b— coated polyesters as the teflon and polydek.
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3
b- metallic, non—absorbable suture materials 1
1— stainless steel. 2~ Michel clips.
Because of the large number of sutures currently available
personal preference of the surgeon is considered in suture

selection (Fouad, Saleh and Shokry, 1983).

Intestine is considered the chief portion of the alimentary
tract from which the foodstuffs are absorbed. Removal of &
greater or lesser portion of the intestine may be necessary as a
surgical treatment for some diseased conditions, such as cases of
gangrene resulting from strangulation or occlusion of mesenteric
blood vessels, removal of a malignant disease, some cases of
intestinal tuberculosis, serious injuries of the bowel and to
remove chronically distended % overgrown portions of the bowel
(Hassan, Mottaleb, Bolbol, and Misk, 1981). The length of the
resected intestine that not alter the animal condition 15 still
undetermined, and needs to more further studies.

AIM OF THE WORK

The aim of this work is directed toward three main points,
that are, studying the ability of the x-—-rays (with and without
barium? to examine the G.I1.T. in both mormal and experimentally
affected animals. The second main point 15 to determine the most
suitable suture materials for treatment of some surgical
affections of the G.I.T.. And lastly to conduct some experimental
studies on the esophagus. stomach. and intestime and recording

their effect on the general health of the anmimals.
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REVIEW OF LITERATURE
ESQOFPHAGUS
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S
arch) as PRAA % gastro—-esophageal intussusception. and acguired
affections include, esophagitis, esophageal stenosis or
stricture, choking or obstruction, esophageal perforation,

tumors, % parasitic infestation and granuloma formation.

Megaesophagus in most reported cases was caused by
persistent right aortic arch (PRAA), which is a vascular—-ring
anomaly causes constriction and Subseqguent dilatation of the
esophagus cranial to the base of the heart, or was attributed to
the pyloric dysfunction. Megaesophagus , unassociated with either
PRAA or pyloric dysfunction was rare (Fearson, Gaskell, and

Gibbs, 1974; and Rishop, Kelly and Gibbs, 1979,

Fearson, Gibbs and Kelly (1978) mentioned that the
esophageal diverticulum formation was an uncommon sequel to the
foreign body impaction. It was commonly either to ber conaenital

or developmental and rarely to be acguired.

Dehoff (1987) reported that the most foreign bodies lodged
in the cervical or post cardiac portion of the esophagus and

about 20% of these cases occurred in the precardiac region.

Esophageal hiatal hernia was defined as a displacement of
the esophagogastric junction and part of the proximal portion of
the stomach through the esophageal hiatus of diaphraam 1nto the

caudal mediastinum (Alexander, Hoffer and MacDonald, 1975: ano
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Ellison, Lewis and Phillips, 1987). wWhile, van Sluijs and Happe
(1985} added that this displacement resulted in compromise of
lower esophageal sphincter, because it must now withstana not

only the intra-gastric pressure, but intra—abdominal as well.

Incompetence of the lower esophageal sphincter resulted in
gastric reflux and regurgitation, with subsequent esophagitis and
megaesophagus (Merdanrn, Dhein, Rawlings and Rosin, 1980; and

Granairni, DeNegris and Fersaresi, 1983).

Hasher, Hogan, Hanna, Runyon and Shaw (1991) studied a case
of dog suffering from congenital bronchoesophageal fistula and

mentioned that the main clinical sign was chronic coughing.

Diagnosis of such affections:

Kleine and Warren (1983) mentioned that the patient
preparation involved removing of the dirt, laFge hair mats,
bandages, splints and aluminium troughs and drying the animal’s
hair. Collars must be removed before cervical radiography. also
medications that contain bismuth paste or large amounts of iodine
applied to the skin should be removed before radiographs were
made for medicated area to avoid its interference with

radiographic visualization.

The esophagus was not seen on plain radiographs of the nect
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or the thorax, since in its normal collapsed state its density is
the same as that of the neck muscles and mediastinum. Ai1r or faod
materials within its lumen would partly outline it. Following a
barium swallow, some barium lodged in the longitudinal crypts

between the folds of its mucosa. (Kealy, 1987).

Fouad et. al {1985) diagnosed the esophageal obstruction
(choke) in the dog by radioagraphy after plain suffice., however. a
small amount of barium sulphate could be necessary to delineate a

non-radiopaque foreign body.

Gillette, Thrall, and Lebel (1977) reported that the normal
esophagus usually was not visualized in radiographs of thoracic
cavity of an unanesthetized dog and cat. While in anaesthetized
animals. some air might be visible in the esophagus. If the
esophagus was evident, the presence of a pathologic lesion must

be suspected.

Contrast radiographs should be taken immediately following
administration of the contrast, then at 15 minutes and again IO
minutes., after that they should be taken at hourly intervals
until adeguate i1nformation was obtained (Gillette et. al., 1977);

Quick and Rendanc, 1978; and Kealy, 1987).

Contrast radioagraphic examination of the esophagus was

valuable 1n the investigation of the horses with dysphagia.
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choke, and nasogastric reflux (Greet, 1982). and in the diagnosis

of grass sickness (Greet and Whitwell, 198é&).

Sedatives and/or analgesic drugs were suggested to affect
esophageal motility and confused results of studies of contrast

swallows (King, Davies and Gerring, 1990).

Reirel and Brinker {(195&4) used the survey radiograph as a
confirmatory aid of diagnosis for pork chop bone as a foreign
body in the esophagus of a dog, as the symptoms alone were not

enough.

Lawson and Pirie (1968) stated that the tumors at the
thoracic inlet was identified radiographically by presence of
soft tissue mass density. Also, the barium paste might be
obstructed at this level. This condition was not amenable to any

current form of the therapy either medical or surgical.

Mass lesions of the abdominal cavity include neoplasms.
abscesses, cysts, granulomas, and haematomas, were common but the
neoplastic masses were most common particularly in older animals.
These masses were not detected on survey radiographs if their
outlines were not clearly visible. but the displacement of
adjacent structures used to suggest the presence of sSuch masses

(Kantrowits: and Riller, 1992).
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Hall

not essential for the esophageal surgery due to

motility . the stationary field which then provided can be of
considerable help to the radiologist since there was no risk of
respiratory blurring of the film.

Pearson (196&686) indicated the radiography of the thora:x for
accuraté localization of the foreign body obstruction of the
esophagus.

Douglas and Wwilliamson (1972) mentioned that it was

necessary to radiograph the part under

in order to enable the

accurately, as the radiograph

a three-dimensional structure.

radiography to the gastro—intestinal

obstruction of the digestive tract

radiopaque foreign bodies (as soft

Masses., or stenosis of the tract,

(as esophageal dilatation, enlargement

from pyloric stenosis....etc.),

neoplasms (tumors), ulcers,...etc. And

due to presence of an intra—abdominal

ruptured diaphragm. They also reported

thoracic radiograph, the elimination

involuntary movements, the use of as

(1984) mentioned that although the use of relaxants was

veterinarian
is a two—dimensional
They

tract

rubber,

distortion of

The lesions of the tract wall as

ity effect on the

examination in two planes

to visualize the part

impression of

used the contrast

for evaluation of

by such cases as non-—

cloth...etc.), tumor
the tract wall
of the stomach resulting

displacement of the tract

mass. O associated with
that to produce & good
of both wvoluntaryvy and
long as focal spot film
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distance and precise positioning of the patient. The radiography
of canine chest must be undertaken in the dorso-ventral and
lateral planes in contrary to those of the abdomen that is aone
in the ventro-dorsal and lateral planes using a compression band.
On the other hand., Kealy {1987) reported that the lateral and
ventro-dorsal views should be made at first for esophageal
examination by survey radiographs. While for esophagram, the
lateraI\ view gave the most information, since in the ventro-—
dorsal view there were superimposition of the structures related
to the esophagus as the spine in the neck. Therefore a ventral-
right dorsal-left view (right ventro—dorsal obligue) was
recommended to separate esophageal outline from the spine. In
contrary, Guick and Rendano (1978) used the lateral and ventro-

dorsal views for usual examination of the esophagus by contrast

media.

Kleine and Warren (19835) indicated the abdominal radiography
for many types of G.I1.7T. disorders as well as abdominal trauma.
They advised to fast the patient 12-24 hour, followed by a
laxative and enema to empty the i1ntestine and colon., as the
ingesta in the stomach and intestine., feces in the colon and
rectum obscured other abdominal viscera. for abdominal contrast

examination and some non-contrast radiographs.

Gillette et. al. (1977) reported that the barium examination

of the intestinal tract was relatively easy to perfaorm. No
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sedation was necessary and was undesirable as animal should be

free of all medication that might influence intestinal motility.

The ventro-—dorsal projections (views) were essential to
confirm the midline location and for detailed evaluation of
pulmonary changes aftet lateral ones. For contrast studies.
lateral and ventro-dorsal views must be taken approximately O

minutes after adminsteration of the contrast substance which 1is

barium sulphate (Fearson, Gibbs and Kelly, 1978).

Hoenig, Mahaffey, Farnel and Styles (1990) diagnosed the
megaesophagus in cats by plain radiographs and mentioned that the

contrast radiography detected the milder changes.

Ford, Schumacher, Cha¥ffin, Vacek, FErumbaugh and Crossland
(1991) found that the episodes of esophageal obstruction in colts
due to intra—-thoracic esophageal pulsion diverticulum could be
diagnosed by endoscopy., positive contrast radiography and

pleuroscopy.

Dieringer and wolf {1991) advised that the thoracic
radiography as part of the diagnosis during evaluation of dogs
suspecting of having tetanus was seemed to be prudeted as it was
found that the esophageal hiatal hernia and megaesophagus usually

complicating tetanus in dogs.
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Radiographically, increased density would be evident i1n the
caudo—darsal thoracic region (owing to the presence of part of
the stomach). and distal esophageal dilatation (megaesopnagus)
would be apparent for diagnosis of esophageal hiatal nernia
{Merdan Dhein, Rawlings and Rosin, 1980; and Granaizni, De Nigris

and Pesaresi, 1983).

Watson and Sullivan {1991) stated that the radiographic
features associated with the grass sickness were thus very
similar to those observed after the administration of the
detomidine (is a non—-narcotic analgesic, used for sedation of
horses before radiography and minor surgical operations) to
healthy horses. Therefore, the antemortem diagnosis of grass
sickness should not be made on the bases of contrast radiography
by swallowing the contrast agent, in animals which have been

saedated with detomidine.

Fasher, Hogan, Hanna, Runyon and Shaw (19%91) Ffound that the
clinical symptom alone was not enough for diagnosis of a case of
congenital bronchoesophageal fistula in a dog. The thoracic
radiography was indicated and revealed an awrr~-filled
megaesophagus, with ventral esophageal diverticulum in the caudal
mediastinal region. on contrast radiograph.,. the radioaraphyv
confirmed the connection between the bronchus and the esophageal

diverticulum.
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Christoph (1975) reported that the esophageal examination by
palpation is restricted to the neck region. He mentioned also
that the contrast demonstration of foreign bodies of esopbhagus 1s
interest and succeeded only when there 1s occlusion. Various
sized capsules of barium sulphate could be used for the diagnosis
of occlusion of the esophagus. These are given during the

screening and were very useful in the elucidation of doubtful

cases.,
Treatment of such affections:

Christoph (1975) indicated the esophagotomy to remove a
foreign body by preparing the middle 1/3 of the neck on the left
side. Skin incision parallel to and on the left side of the
trachea for about 10 centimeters, dissection by careful cutting
through platysma myoides muscle. The esophagus was recoagnized by
its bluish—red colour. then it 18 incised longitudinally between
two pairs of forceps. The incision was being iong enough to
enable the foreign body to be extracted smoothly through the
wound. The wound was then closed by inverting suture of mucosa.,.
continuous suture of musculosa and interrupted suture o+t the
muscles by catgut. then skin was routinely sutured by silk. Fost
operatively. the dog was fasted for 2~2 days. pure water was

given during the following days. The skin suture was removed

after 8 days.
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Hall (1946) reported that the local analgesia could not
provide suitable operating conditions for esophageal surgery. and
good general anaesthesia with its adeguate relaxation was
indicated. Therefore, to induce relaxation of the esophageal wall
for esophageal surgery, either deep general anaesthesia must be
used or a muscle relaxants must be administered to the lightly
anaesthetized animal. The anaesthetic depression made must be
kept to the lightest permissible level when radiography was done
by using of the contrast media, as most of the contrast agents

produced depression of the central nervous system.

Feirel and FBrinker (1958) attempted to remove a pork chop
bone as & foreign body from the esophagus by use of gastric
forceps. Since this were unsuccessful, the right thoracic wall
was prepared for surgery. After thoracotomy, a longitudinal
incision was made through the esophagus and there was a fistulous
tract between esophagus and trachea. Then the esophageal incision
was sutured by simple interrupted suture, and tbe thoracic wall

was then closed.

Ferge and Westheus (1966) reported that the esophagotomy in
the small animals was indicated when a&a small bone or other
obijects were lodged in either cervical or thoracic parts of the
esophagus. When extraction of the foreign body was not possible
through the mouth or stomach. The operation was preferred from

the left side with the animal recumbent. Depending on the
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position of the foreign body. the esophagus was opened eir1ther
close to the pharynx or lower down. For esophageal wound closure,
the mucosa was sutured with catgut or with thin silk
continuously. The musculosa sutured with interrupted suture,

while the skin was sutured with mattress suture.

Fearson {(198&4) reported that the presternal esophagotomy or
gastrofcmy was performed for the relieve of an intra—-thoracic
esophageal foreign body obstruction. Fresternal esophagotomy
might sometimes be helpful if the forceps available was not long
enough to reach the obstruction per os. The inversion suture of
the esophagus was best avoided because of danger of stenosis.
Mucosa was normally closed by 3I\0O catgut continuous suture, that
was covered by simple interrupted suture uniting the submucosa.
musculosa and mediastinum. Great care should be taken throughout
the operation to avoid the accidental puncture of the lungs

during the work upon the thoracic part of the esophagus.

Bojrab (1975) mentioned that the treatment of the achalasia

in dogs and cats did not respond to conservative therapy. The
Heller's operation (esophagomyotomy) was recommended. The
operation Was directed toward enlarging the lumen of the

constricted cardia and allowing ingesta to gravitate or spill

into the stomach.

Ryver and Ryer (1980) reported that the treatment of patients
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with acquired achalasia varied from conservative treatment
(vertical feeding) to the surgical one utilizing the Heller's
operation (esophagomyotomy). Fersonal communication with Dr. D.M.
MacCoy. also was helpful, said that papaverine was not
particularly helpful. He and coauthors advocated the modified

Heller's operation for patients that not respond to the vertical

feeding favarably.

Fouad et. al. {1985) preferred the suturing of the
esophageal wall using 4/0 non—-absorbable sutures using an
everting single interrupted horizontal mattress pattern passing
through the full thickness of the wall. While., FRerge and wWestheus
{1944) preferred the longitudinal incision and mentioned that the
esophageal wound should heal without suture, and if necessary., a

drainage tube or strip of gauze could be inserted.

Dehoff (1987) mentioned also., that =) transverse closure
should be attempted for the induced longitudinal incision in the
esophagus to prevent stricture formation. Some surgeons

recommended always doing a transverse incision and closure.
Hoenig, Mahaffe), Farnel and Styles (1990) stated that the
Prognosis of megaesophagus in cats was guarded and proposed the

surgical correction but was associated with complications.

Singh, Sharma, Rehl, Gahlot and Ghandna {1991) applied the
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surgical treatment for megaesophagus (three cases). obstruction
(two cases). rupture (two cases), stenosis and diverticulum (one
case of each) in esophagus of buffaloes aged 4-6 vears. All
animals except three cases (ane case of megaesophagus. one of
obstruction and one of ruptured esophagus) recovered after the

surgical procedure and the post operative care.

Far&, Schumacher, Cha¥frfin, Vacek, Brumbaugh and Crossland
(1991) treated the episodes of escophageal obstruction in colts
by surgical excision of the diverticulum. The clinical signs were
alleviated and the horse was able to resume a normal diet by day

6 . After 9 months, the colt remained asymptomatic.

Hasher, Hogan, Hanna and Runyon (1991) treated a case of
congenital bronchoesophageal fistula in a dog by surgical
operation under the effect of general anaesthesia. It was 1nduced
through thoracotomy at the ttight eighth intercostal space with
the patient in the left lateral recumbency. The tréatment aimed
to be corrective by surgical exploration and division of the

fistula. There was no observed complications.
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STOMACH

The surgical affections:

Misk {(1992) classified the surgical affections of the
stomach into, gastritis, gastric ulcer, gastric tumors. gastric

foreign bodies, gastric volvulus and pyloric canal obstruction.

The . surgical affections of the stomach mentioned by
different authors in this study included, foreign bodies (Annis
and Allen, 19467; Gillette et. al., 1977; Kealy, 1987; and
Kantrowitz and Riller, 1992), gastric stenosis {FPeterson,
Donawik, Merrit, FPaker, Reid and Rooney, 1972), gastric torsion
(Funkquist, 1979). foreign body and gastric dilatation (Annis and
Allen, 1967) and gastric dilatation volvulus (Funkquist and
Garmel, 1967; Parks and Greene, 1974 and Leib, Konde, Wingfield

and Twedt, 1985).

FBecht and EByars (198&) found that there were +four forms of
the gastro—duodenal ulceration in foals. These were. silent ulcer
(asymptomatic ulcer), active ulcer, perforating ulcer and pyloric
or duodenal obstruction from a healing ulcer or from an Uulcer

relating stricture.

Rebhun, Dill and Fower (1982) and also. Gross and Mayvhew
(1983) reported that some affected foals with gastro—duodenal
ulceration were sensitive to palpation over the paracostal
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regions or near to the Xiphoid.

Bright (1987) mentioned that the chronic hypertrophic
pyloric gastropathy (CHFG) which called pyloric stenosis was

characterized by intermittent vomiting.

Wallace, wWilson, Halenda, Turk andg Ross {1992) stated that

the administration of certain drugs as the Non-Steroidal Anti-—

inflammatory Drugs (NSAD) repeatedly might be enough to convert

the common harmless gastrolith into & potentially lethal one, as

these drugs implicated in the pathogenesis of gastric ulcer in

horses, a4 perforation may be created by the non—pathogenic

gastrolith due to reduced level of protective mucus formation by

these drugs.

The diagnosis of such arfections:

The stomach usually contains some fluids and some gases. Oon

the right lateral recumbency the gas is in the fundus and body,

conversely, in left lateral recumbency the gas is in the pyloric

antrum, as the gas in a hollow organ tends to trise to the highest

point Possible. On lateral view a line drawn through the fundus,

body and Pylorus may be perpendicular to the vertebral column,

may be parallel to the ribs. The position of the stomach varies

with respiration. On the ventro-dorsal view a line drawn through

the fundus and pylorus will be perpendicular to the vertebral
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column. The lateral and ventro-dorsal views were usually adequate
as survey radiographs. (Kealy, 1987). He also mentioned that many
foreign bodies are radiopague and were therefore, readily seen on
the plain films of the abdomen. Occasionally, radiolucent objects
were encountered, they were best demonstrated using positive
contrast although they are sometimes outlined by gas within the
stomach. Small amount of barium should be used because of too
much may obscure the outline of the foreign body. FPyloric
dysfunction (as due to its obstruction by foreign body.
hypertrophy, stenosis,pylorospasm,or neoplasia as well as hepatic
and pancreatic masses pressure) led to retention of barium within
the stomach for several hours., although in normal conditions, the
batr-ium should be seen in the duodenum within few minutes of

administration.

Kantrowitz: and Riller (1922) mentioned that the radiopaque
foreign bodies (e.g. rocks 2 metallic objects) were readily
detected in survey radiographs, non-radiopaque ones (e.g. corn
cobs, fFruit pits and cloth) might be detected by their
characteristic luminal soft tissue appearance and abnormal gas
patterns. survey radiographs might not detect non—radiopaque
foreign bodies or partial obstructions that did not result in

recognizable bowel distension.

Gillette et. al., (1977) reported also that the survey

radiographs of the abdomen were adequate for detection of a
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radiopaque foreign bodies. However ., because survey radiographs
would not reveal a non—radiopaque foreign bodies, a barium

swallow was indicated.

Douglas and Williamson (1972) mentioned that the barium

sulphate was preferred to be used in a concentration of 100%

suspension for the examination of the stomach by the contrast
radiography. While for intestine, the barium was administered in
a more diluted form (as 25%Z solution). But for the examination of
the large intestine, the barium was given by the enema rather

than by the mouth. Also Misk  (1992) stated that both of positive
and negative contrast could be used for radiography of the G5.I1.T.
but most studies were performed with positive one. Barium
sulphate was the positive contrast used most often, although

iodinated products were used in some instances.

Misk (1992) reported that the contrast radiography of the
G.I.T. indicated for any alteration in the shape, size, or
position of the stomach and intestine that could not be detected
by plain radiography, for suspected complete or partial
obstruction, radiolucent foreign bodies not noted on survey film,
and for evaluation of the G.I.T. functions. While Stowater (1980)
added that, if a ptrimary gastric lesion was suspected. the
radiographic study should include four views of the stomach. left
lateral., right lateral, ventro-dorsal and dorso-ventral. Contrast

study would also helping outlining foreign bodies., masses on
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gastric wall, mucosal erosions or ulcerations and hypertrophic
gastric rugae. Either a barium sulphate suspension or an aorganic
iodine compound could be used as a contrast media, however,
barium was more potentially irritating to the peritoneum than was
organic iodine. When gastrotomy or enterotomy considered. organic
iodine was to be used. The same was true when perforation of the
stomach or bowel suspected. The disadvantages of organic iodine
agents were theit hypertonicity, irritating effect on the bowel,

and poor coating of the mucosal surface.

Rebhun, Dill and power (1982) and also, Gross and Mayvhew
(1985) diagnosed the gastro—duodenal ulceration from its symptoms
mainly their sensitivity to the palpation over the paracostal
region or near the ®xiphoid, but the confirmation of the presence

of ulceration was extremely difficult.

Hright {1987) diagnosed the Pyloric stenosis by its
characteristic intermittent vomiting and confirmed by radiography
and endoscopy., where there was a polyp-like well defined mass.

Rartelsmann (1984) reported that the radiography was only
useful for detection of severe abnormalities and preclude

accurate guantification of gastric emptying.

Treatment of such &ffections:

Gohar (1975) reported that about /5 (60%Y of the stomach
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Markowitr (1954) stated that removal of more or less of
pyloric portion of the stomach could be done by tying the

arteries and veins along the curvature and excising the required

area between the clamps after freeing it from the greater or

lesaer omentum. The gastro—intestinal continuity was re-—

established by End-to—-End anastomosis with the duodenum, this

procedure was called Eillorth 1 operation. The author also

described Eillorth 2 operation in which the gastric and duodenal

stumps were closed and gastro-jejunostomy via Side-to-Side

anastomosis was performed. However this procedure required three

areas of suturing. The author also mentiomned & third type of

gastrectomy at which he implanted the duodenum of the dog into

the stomach via End-to-End anastomosis using Connell suture, such

procedure is called polya operation. After that, Horsiley ando

Branes (1957) modified the Billorth | operation or technigue., at

which they resected 2/5 and /5 of stomach by clamping the

stomach and cutting in between, the stomach wound was anastomosed

to the duodenum which was fixed along the lesser curvature. Then,

another modification for the Eillorth 1 operation by anastomosing

the duodenum along the great curvature of the stomach was carried

out by ¢FPolak anc Vosjtisek, 195%9), who mentioned that the

modification gave the best results.

Temkin (1957) applied experimental pylorectomy on dogs and
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rabbits. However, all of his experiments gave unfavorable

results.

Douglas, Hall and Walker (1970) relieved surgically gastric
lesions from 7 dogs by performing partial gastrectomy on & of
them. They anastomosed the gastric remnant to the Jjejunum. All

the patients survived post surgical interference.

Fetersocn, Donawi i, Merrit, Faker, Reld and Rooney (1972)
treated a gastric stenosis in a horse by performing & left
thoracotomy and removal of the 8th. rib. Then incised the pleura
and the diaphragm to expose the stomach where an incision was
made in the gastric curvature and the affected portion was then
removed. Then the stomach was sutured with & rows of the silk
using simple continuous suture in the MUCOSa and 2 rows of

horizontal mattress suture in the serosa.

FPearson and Henderson (1973) excised the lower patrt of the
esophagus including the cardiovascular sphin;ter due to
esophageal stricture complicating esophagitis and i1s replaced
with gastric tube of esophageal diameter prepared from the
greater curvature of the stomach simulating the relationships
between t he distal part of esaphagus anc the stomach which
resulted after gastroplasty. The gastro—esophageal reflux could

be prevented in t he dog by interposing a gastric tube of

esophageal diameter between the distal part of the esophagus and
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the gastric fundus with at least b centimeters of the tube

secured in an intra—-abdominal pPosition.

Samy (1978) mentioned that the application of sulpha

compounds over the stomach after gastrotomy would not produce

adhesions or side effects.

HRojrab (1975) stated that the stomach should be packed away
(exteriorized) from the other abdominal organs through the
laparotomy wound during gastrotomy or partial gastrectomy with

worm. saline-moistened towels. An incision was made in the least

vascular area between the greater and lesser curvature. After end

of the operation. a Connell suture of 00 chromic catgut was used

to close the first layer of gastrotomy incision. A layer of

Halsted suture was used in the second row of closure.

It was difficult to produce with certainty permanent

adhesions between the stomach and abdominal wall  ¢Dehoff, and

Greene 1972; Hetts, Wingfield, and Greene 1974, Wingfield, Hetts,

Sy
and Greene 1975 ano Fetts, Wingfield, and Rosin 19735). Whi le,

Funkquist (1979) mentioned that fixation of the fundus after

correction of gastric torsion by its simple suturing in  the

abdominal wall was not sufficient to achieve a permanent adhesion

between fundus and abdominal wall. The 1NCcreasing o t he

inflammatory reaction between them by any cause as thermocautery

or diathermy insured no relapse occurred in operated animals
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Fouad et.al. 11985) reported that the ventral approach
through the midline or the paramedian incision was often
preferred for laparotomy in canine. The incision was made large

enough to admit the hand. They also reported that the gastrotomy
was indicated for removal of foreign bodies from the stomach or

the lower esophagus.

Annis and Allen (1947) indicated the gastrotomy to relieve
foreign bodies from stomach or lower esophagus and to relieve
pressure from gastric dilatation. They exposed it and after its
packing off an incision in a relatively bloodless area parallel
to the greater curvature , cut down to the mucosa with a scalpel
and finish the incision with a scissors. An incision
perpendicular to the greater curvature could be made if desired,
the foreign body removed and the incision was closed with Lembert
or Cushing suture pattern. On the othet hand, Tate {1987)
mentioned that the gastrotomy was best done midway between the
greater and lesser curvature. With the incision placed parallel

to the segmental gastric vessels, it had & rich blood supply and

healing was rapidly.

Farks and Greene (1976) described the use of tube
gastrostomy in dogs with gastric dilatation volvulus. An
incisional gastropexy technigue was also used in clinical cases

without clinical recurrence of G6.D.V.. Fostoperative evaluation
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was performed by physical examination. radiography. and

occasional direct inspection at subsequent abdominal surgery.

Experimentally. MacCoy, Sykes and Hoffer (1982 made an
incisional gastropexy that led to fibrous adhesions & months
after surgery in healthy laboratory dogs. Also, Fallah, Lumb and
Nelson 1982) . published experimental results with the
circumcostal gastropexy. the gastric adhesions were demonstrated

in all dogs.

Leib, Konde, wingfield and Twedt (1985) evaluated IO cases
with gastric dilatation volvulus in dogs that had been surgically
treated with circumcostal gastropexy that produced a long-lasting
gastric attachment. It did not markedly alter the gastro-—

intestinal functions.

Fecht and Byars (1986) found that the fourth form or the

gastro—duodenal wlceration (pyloric or duodenal obstruction)
reguired surgical exploration and correction by gastro—
duodenostomy., duodeno—jejunostomy, Jejuno—jejunostomy. and

gastro—-jejunostomy. In spite of that, the patient survival had
been limited because of re—obstruction. perforation and

adhesions.

FProbst, Schneider, Hubbell and Hart (1983) reported the

successful surgical correction of a perforated gastric ulcer 1in
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foals that was sealed partially by omentum and fibrous adhesions.

Eright t1987) reported the successful treatment for the

pyloric stenosis (CHPG) which was the surgical one applying the

Y=-U pyloroplasty procedure. He also reported that the peptic
ulcer could be diagnosed by radiographic study when an ulcer
crater was present, and contrast study could demonstrate the

mucosal defects. The surgical treatment was indicated when severe
haemorrhagic, perforation, obstruction or a poor response to
medical therapy occurred by partial gastrectomy or resection of

the stomach wall containing the ulcer.

Funkquist and Garmer (1947) considered the surgical methods
to widen the gastric outlet in dogs with G.D.V. to accelerate
gastric emptying which was found to be delayed in & dogs with
G.D.V..

Stampliey, Burrows, Ellison and Tooker {(19%92) reported that
the tube gastrotomies alone or incombination with gasttric
dilatation volvulus disrupted normal gastric myoeléctric activity

more than the experimental gastric dilatatiomn volvulus alone.

Van Sluijis and Vanden EHrom (1988) studied the gasttic
emptying rate in dogs that had been treated surgically for
gastric dilatation volvulus and also in another control group.
They +Found that there was no significant differences between the

gastric emptying rates and patterns 1in both agroups. thus thev
*
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advised that there were no indications for pyloric surgery 1in
dogs with this (G.D.V.) as there was no delayed gastric emptving

rate in dogs after recovery from the G.D.V.
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INTESTINE

The surgical affections:

Stashak (1987) classified the pathology occurring within the
large intestine into non-strangulating obstruction (NSO) .
strangulating obstruction (S0) and non-strangulating infarction

(NSI).

Khnérowitz and Riller {1992) classified the intestinal
affections into. functional obstruction nmot required surgery (as
proximal enteritis, post-operative ileus and idiopathic ileus)
and physical obstruction which required exploratory surgery
including physical non—-strangulating obstruction and physical
strangulating obstruction (as volvulus, hernias, intussusception

and neoplasms).

Annis and Allen {(19&67) indicated the enterotomy for removal

of an intestinal foreign bodies in the absence of gangrene.

Herge and Wethues {(19&&) indicated the enterotomy for ileus

that was caused by foreign body lodged in the intestine. The

intestinal resection was indicated for neoplasia of the
intestine. perforation or necraosis of the gut wall. torsion.,
foreign bodies. adhesions or intussusception which could not be

corrected.
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Shackel ford and Dugan (1951) and Geib and Abrevaya (1965)
reported that colotomy or colectomy were reguired as & swrgical

treatment for polyps of the gastro-intestinal tract.

Fearson (1971) mentioned that the intestinal intussusception

either to be simple or compound.

Fellenbaum {1978 indicated the partial colectomy for
recurtent megacolon in cats. colonic spasms and non salvageable

injuries of the colon.

Dutoit, Homan, Smith, McShane, French, Denton and Merris
{1981) found that the intussusception of small intestine had
developed in dogs given renal transplants and in puppies given
intrasplenic autographts of dispersed pancreatic fragments after
total pancreatectomy. Factors contributing to the development of
the intussusception in the puppies included, round worm
infestation., recent dietary changes following weaning.,
malabsorption and diarrhoea due to pancreatic insuFFic1ency
following pancreatectomy, in addition to the respiratory
infections suggesting an infective origin for the

intussusception.

Speirs, van Veenedal, Christie, Lavelle and Gay 11981)
considered the possibility of traumatic haematoma. as well as the

more dramatic rectal perforation, particularly if abdominal pain
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become worse after rectal palpation when these haematomas acted
as intramural mass obstructing the colon or rectum and may lead

to perforation.

Fouad et. al. (1985) indicated the intestinal resection and
anastomosis in either mechanical or strangulating obstruction of
the intestine. On the other hand, Tate (1987) indicated the
resection of the cecum and large colon in cases of infarction.

intussuséeption, hypertrophy, torsion and strangulation.

Edwards {19854) studied about 27 horses of 310 undergoing

laparotomy because of abdominal pain were found to have
intussusception involving the small intestine (16) cases, and
cecum (11) cases. After the surgical management of such cases,
the author found that the ileal-ileal intussusception and ceco-

cecal intussusception carrying a better prognosis than jejunal or
ileo~cecal types that resulted im complete occlusion of the
intestinal lumen and were accompanied by & areater degree of
infarctive changes. The prognosis in these cases dépended on the
length of bowel involved but particularly up on the interval
which elapsed between the onset of the clinical signs and the

surgery.

white (1987) reported that the physical obstruction of the
small intestine was due to an impaction or stricture caused by

adhesion. While that of the large intestine was due to impaction
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wWheaton ¢(1987) reported that the intestinal obstruction
either to be simple due to intraluminal masses. or be
strangulated due to intussusception, volvulus and strangulated

hernias.

Greene ¢1987) mentioned that the intestinal surgery or
enterotémy in dogs and cats was usually for emergency—type
conditions. It is indicated for partial or complete obstruction,
traumas, intussusception, foreign bodies. neoplasm and for

performing intestinal biopsies.

Tate ¢1987) mentioned that the surgical intervention was
indicated for the abdominal diseases not respond to the medical
therapy in eguine, but it was contra—indicated when deterioration
or devitalization of the bowel to the point that surgical

correction would not resolve the problem.

Strombeck (1979) and EBurrows 1980 reported that the
acquired megacolon resulted from mechanical obstruction caused by
rectal or colonic neoplasms. stricture,., ot extraluminal masses

and from neurologic ot endocrine diseases.

Vaughan (1974) reported that rectovaginal fistulae occurred

in mares at parturition when one Or two of the foal’s feet
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perforated the vagina and rectum. Some cases passed unrecognilzed
in otherwise healthy mares and small defects even closed
spontaneously by contraction. While. large recto-vaginal fistulae
gave rise to faecal contamination of the vagina, secondary

infections and infertility, straining and even rectal prolapse.

Orton (198s&) found that the most of the patient in his study
were able to maintain their pre—operative weight inspite of at
times, prolonged period of no oral feeding that was through an
enteral hyperalimentation via needle catheter—jejunostoma. The
absolute benefit of enteral hyperalimentation via needle
catheter—jejunostoma was difficult to prove because of many

variables involved in each case.
Diagnosis of such affections:

Douglas and Williamson {(1972) mentioned that the alimentary
tract must be emptied by starving the patient and by giving
laxatives or enemas if necessary for the 1nvéstigaticn of
suspected neoplasms. ulcers, or other small lesions of the bowel

wall.

On plain lateral and ventro—dorsal radiographs of the
abdomen, the small intestine could be recognized because of the
mixture of food material and gas within it. The duodenum., is

fairly fixed in position and was not seen on plain radiograph.
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Jejunum and ileum, have a wide range of movement. they shoula pe

evenly distributed throughout the mid—-ventral abdomen., They are

readily displaced by other organs or by masses within the
abdomen. Detailed studies required a contrast medium. On the
ot her hand, the large intestine was seen on plain radiograohs

because of the feces and gases within it. Colon was seen with
varying degree of clearity depending on its content, lies roughly
parallel to the spine and ventral abdominal wall. 0On the ventro-
dorsal view, the ascending colon was seen to the right side,
while the descending colon was to the left. Cecum. was identified

to the right of the midline because of its contents of some

gases. The detailed studies required a barium enema, Kealy
(1987) .

Palminteri (1968) used in addition to the rectal
examimnation, the endoscopy and radiography using the barium.,.

diatrizoate sodium and air as contrast media in the confirmation

of the diagnosis of the lower part bowel polyps 1in dogs.

Shealy and Henderson (19%91) stated that despite of early
suspicion and intensive management, the mortality rate in canine
intestinal volvulus was nearly 100%. Fositive prognostic factors
were not known and survival seemed fortuitous. Incidental
diagnosis. rotation limited to 180« and timely operative
intervention were the factors associated with successful outcome,

but they might be difficult to produce.
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Radiographs provided substantiating evidence of intestinal

intussusception. obstruction, or both (Frimann-Dahl 1974).

Stowater (1978) used two basic radiographic principles
concerning studies of the gastro-—intestinal tract wsing barium
for full evaluation of the entire small intestine, and any
abnaormal areas of barium retention. The first was, the colon
should be properly identified so it would not be confused with a
distendéd loop of the small intestine. The second was. the study
should be considered incomplete until most of the barium had

reached the colon.

Wolfe (1978) diagnosed a case of compound intussusception in
a kitten by a physical examination and confirmed by survey
radiographs that demonstrated the soft tissue density of the
intussusception and localized gaseous distension of the small

intestine.

Guick and FRendano (1978) reported that the contrast enemas

were indicated by chronic bloody diarrhoea. tenesmus and
ileocolic intussusception. They were contraindicated following
colonic wall biopsy or in suspected colonic ruptures or
perforations. On the same time, Misk 1992) reported that the

radiographic examination of the large intestine and colon was
performed by rectal administration of barium sulphate. iodinated

compounds, and/or air. Barium enema was indicated for colonic or
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rectal neoplasia. granulomatous colitis., intussusception. ana
extraluminal mass lesions displacing the colon or involve it. Ana
also for strictures and paralysis of the large bowel (Gillette et

al 1977).

The abdominal radiographical examination with air contrast
(pneumocolon) was used for examination of colon in cats suffering
from megacolon. There was not any significant subclinical adverse
effects of t he subtotal colectomy in these cats Gregory,

Guilford, FRerry, Olsen and Federson (1990).

wWhite (1987) reported that the diagnostic features of the
physical obstruction of the small intestine due to impaction or
stricture were the pain, distended intestine and massive

distention of the bowel felt rectally.

Eright ¢1987) mentioned that the cecal inversion could be
diagnosed by abdominal radiography. where a soft tissue density
was seen in the region of cecum. There was absence of the gas-—
filled cecum in cases of plain films. While the use of barium
enema was helpful and added immeasurably to the diagnosis. where.

a radiolucent filling defect in the proximal colon was seen.

Rosin, Walshaw, Mehlhaffey, Matthiesen, Orsher and Kusba
{1988) used the radiography for confirmation of the diagnosis of

chronic constipation in cats non responsive to the medical
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treatment and associated with idiopathic megacolon.

Kantrowitz and Riller (1992) mentioned that the survey. and
when indicated., contrast radiographs could be useful in the
evaluation of the vomiting patient. Radiography was most useful
in evaluating obstructive disorders or lesions involving luminal

filling defects as mass lesions or foreign bodies.

The » radoigraphic contrast procedures weare frequently
employed to supplement or confirm the diagnosis obtained from
survey radiographs. These procedures enhanced the visualization
of individual organs and structures which were not adeqguately
visible on survey radiographs. The contrast radiography was
indicated for confirmation of suspected diagnosis, qualitative
evaluation of organ function, and evaluation of the anatomy or

integrity of an organ or structures (Misk 1992).

Treatment of such affections:

The philosophy of using two—lavyer inverting patterns in
hollow organs originated in principles established for the small
intestine in the early 1800s, when Lembert and Trevors stated
that the serosa had healing properties superior to other tissue
lavers. They concluded that an inverting pattern was essential to
create a tight serosa-to—-serosa seal for a leakproof anastomosis

and an adequate gain in wound strength. A two—layer i1nverting
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suture, such as a Cushing followed by Lembert pattern 1s usually

recommended (Radasch, Merkley, Wilson and Farstad, 19%90).

Annis and Allen (19467) removed the intestinal foreign boaies
by enterotomy as they isolated the loop and packed it off. then
an incision of sufficient length was done to remove the foreign
body. Sponging the incision and routine closure was then made.
While 7ate (1987) performed the enterotomy on the long axis along
the antimesentric surface. Prior to enterotomy, the bowel
proximai and distal to the site was occluded with non—-crushing
clamps. This enterotomies could be closed with a single
continuous inverting layer, a two-layer inverting pattern, or a

one—layetr interrupted pattern.

Rerge and Westhues (1%44) used enterotomy to treat the ileus
caused by foreign body lodged in the intestine. The incision was
made in the side opposite to the mesentery and in a healthy part.
The schmieden’s suture could be inserted quickly and easily and
was particularly indicated for an intestine with very narrow
lumen. It was also buried by a second Lembert‘ sero—-muscular
suture. The post operative intestinal stasis was prevented by
intravenous injection of 5-13 ml. of 107 solution of sodium
chloride, immediately after the operation, & heatt and

circulatory stimulants were indicated also.

Falminteri (19&86) accomplished the surgical removal of the
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lower part bowel polyps in dogs per rectum by using tonsil snare.
electrocautery, and ligation of the pedicle between clamps. and

by segmental colectomy in some instances.

Shackel ford and Dugan {(1981) and Geib and Abrevaya (19465)
used the midline incision extending from umbilicus to about 7.5
centimeters or more for colotomy or colectomy for treatment of
polyps of the gastro—intestinal tract. Careful inspection of the
entire intestinal tract followed laparotomy. Folyps found i1n the
region »oF the ileum and jejunum considered for excision owing to

their propensity to cause intussusception or haemorrhage.

MclLachlin and Denton (1973) excised the entire
intussusception and the bowel was repaired with an End—to—-End
oblique anastomosis. an omental patch was placed over the site of

the anastomosis.

Fearson {1971) reported that the enterotomy of the
intussusception allowed reduction of the lesion. Reduction, if
possible was preferable to excision (Wolfe, 1977). While, Edgwards
¢1977) added that if manipulation after enterotomy reduced the
intussusception, the enterotomy should be closed with an

inverting crushing suture pattern.

Samy (19748) reported that. it was not worthy that the

application of a part of the omentum to cover the line of suture
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ensured protection against spoiling of the peritoneal cavity and
prevent adhesions between the line of suturing and the adjacent

viscera.

Tate (1987) reported that the diameter differences precluded
the use of an End-to-End anastomosis and supported the necessity
of using a Side—-to-Side anastomosis in equine. While Bojrab
(1975) made the anastomosis of the intestine by End-to—-End, Side-
to—-Side, or End-to-Side anastomosis. And Fouad et al. (1985) used
the Side-to-Side anastomosis to avoid the possibility of stenosis
and differences in the diameters of the bowel stumps. Both of
them reported also that many dogs would tolerate loss of up to
80%4 of the small intestine if the ileo—colic valve was intact.
While, when this valve was resected, not more than 50% of the
small intestine could be resected. On the other hand., White
(1987) mentioned that the amount of the bowel which could be
safely removed during treatment of certain intestinal affections
of eguine was 30% of the total length. Removal of more than this
could result in weight loss, and chronic malnutrition unless the
diet was modified to substitute a highly digestible food stuff.
It was cited also by Tate (1987) that an experimental work im
ponies showed. at a point between resection of about 40 and &60%
of the small intestine., malabsorption. weight loss and liver

damage developed.

wWol fe (1978) reported that the enterotomy of the
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intussusception allowed the reduction of the lesion. then. the
enterotomy was closed with an inverting Cushing suture pattern.
But, if the intussusception could not be reduced, or there was
loss of vascular integrity. the involved bowel should be resected

and the intestine was then anastomosed.

Fellenbaum {(1978) used the partial colectomy and anastomosis
of ileum to the descending colon for treatment of cases of
recurrent megacolon in cats that did not respond to conservative

treatment or therapy.

Duteit, Homan, Smith, McShane, French, Denton and Merris
{1981) advised that the early operative intervention was to be
essential to save the dogs in cases of small intestinal
intussusception. The treatment in this study wWas by manual
reduction and in one case by intestinal resection and anastomosis

after laparotomy due to irreducibility.

Speirs, va Veenedaal, Christie, Lavelle and Gay (1981) made
exploratory laparotomy via the ventral midline. incision for
resection and anastomosis of the colon and rectum to treat the
traumatic haematoma that acted as intramural mass obstructing the

colon or rectum.

Ruchman, weterman, Keighley, Fena, ARllan and ARlexander-—

williams (1981) reported the most important role of the ileo-—

www.manaraa.com



47
rectal anastomosis after colectomy in the management of patient

with Crohn’s colitis.

Richardson; Duckett: Krahwinkel; and Shipmarn (1982) used two
different techniques for colonic anastomosis in the dogs which
were End—-to- End simple interrupted crushing suture pattern and
the End—-to-~End interrupted inverting (Connell) suture pattern
using I/0 dexon. They also reported that the crushing pattern had
a comparatively weaker intestinal strength at 28 days post
surgery but closure return to presurgical anatomy. The inverted
pattern equaled normal intestine in bursting strength at the same
time, but maintained a large degree of stenosis at anastomotic
site. The adhesions were minimal and did not grossly interfere
with mechanical function of the intestine. Generally, neither

showed a clear—-cut clinical superiority.

Donawick, Christie and Stewert {1971) did not recommend the
resection of a section of ileum and its anastomosis to the
remaining portion. If it needed to be resected., an occlusive and
non—-crushing clamp was placed across the ileum asﬂ close to the
ileo-cecal junction as possible. AN ileal branch of the ileo—

cecal artery supplying the ileal stump should be ligated

sepatrately.

wWheaton (1987) treated the intussusception firstly manually

after the exploratory laparotomy. If not succeeded. the incision
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was indicated and reduction wWas occurred even after an
intestinal resection and anastomosis using End—-to-End. Ena-to-

Side, or Side—to-Side anastomosis.

Greene (1987) mentioned that the surgical procedure of
choice for treatment of megacolon was the subtotal colectomy with
or without the removal of the ileocolic valve performing

ileocolostomy, o+ colocolostomy respectively.

Ros}n, wWalshaw, Mehnlhaffy, Matthiesen, Orsher and kusba
({1988) used the subtotal colectomy and enterocolostomy in cats
for treatment of chronic constipation associated with idiopathic
megacolon, in which, the ileum or the distal part of the Jjejunum
was jJoined to a Z2-4 centimeters segment of distal portion of the
colon by End-to—-End anastomosis. After surgery, there were no

significant abnormalities.

The ileocecal region thought to be an important barrier to
the colonization of small intestine by large numbers of colonic
bacteria. Its removal during subtotal colectomy ﬂpredisposed &
patient to bacterial overarowth of the small intestine
{Strombeck, 1979). Despite of the physiologic importance of the
colon, clinical observation by FBright, Eurrows and Gorring {(1%98&)
and others after removal of large portions of the feline colon

and ileocecal region showed remarkably little evidence of

abnormality.
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Success had been reported in one case in which 707% of the
colon including transverse and descending colon. was removed and

an End-to—End anastomosis was performed {Yoder, Dragstecd and

Starch, 1958).

When megacolon was present. constipation responded poorly to
the medical therapy. Surgical treatment was considered including
longitudinal resection of a full-thickness segment of the colon

wall (Bﬁuce 1959 and Leighton, 1978).

Subtotal colectomy with preservation of the ileocolic valve
or with its resection was successful in treating cats with
chronic constipation (Rright, Burrows, and Gorring 1986; Yoder et

al. 1948; and Fellenbaum, 1978).

Everting and inverting stapled End-to—-End triangulation
methods of small intestinal anastomosis. similar to those
performed in human resulted 1n significant adhesion formation in
horses and therefore, were not recommended (Su]]jns, Stashak and
Meroc 1985; Eristol and Cullen 198%9; as well as Pascoe and
Feterson 198%9). On the same time., Bristol and Cullen {198%) found
that little or no advantages to performing an inverting,
triangulated. stapled anastomosis comparing to the previously

reported results using an everting technique.

The usage of an End-to-End stapling devices was limited to
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young horses and ponies, due to t he small diameter of <tne
resulting anastomosis. there was not postoperative colic ana the
adhesion involving 23% of the circumference of the bowe: at
necropsy despite the inverted nature of t he anastomosis

(Robertson—Smith and Adams 1987).

Van der velden (198%) advised that the intussusception could
be corrected by simple reduction as the wall of the intestine was
Judged to be viable. But if the Judgement was to be inviable,
anastomosis after resection was indicated. He found that the post
operative hernia (ventro-—-abdominal hernia) might be the result of
both laparotomy wound infection and the partial cutting of the

suture during the violent recovery from anaesthesia.

Dyess, Curreri and Ferrara {1990) applied a new technique
for intestinal anastomosis through a prospective. randomized,
clinical trial using the Biofragmentable Anastomosis Ring (BAR)
which is & device composed of absorbable polyglycolic acid
(dexon) and barium sulphate had been designed for performance of
sutureless colonic anastomosis. The use of this BAR was compared
with conventional technique where the authors concluded that. the
BAR was a rapid. safe and not time consumer during the operation.
The only drawback was the long—term follow—up of the BAR patients
that would be necessary to identify the incidence of

complications as stricture and stenosis.
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Exploratory surgery with reduction of t he intestinal
obstruction by manual extraluminal massage vield the best
prognosis. If resection and anastomosis or bypass of the
ileocecal Junction (ileocecostomy or jejunocecostomy ) was
required to relief the obstruction. The prognosis for survival

was not as good {(FParks 198%9).

Sandh {1991) modified the cutting thread technique for
intestinal anastomosis using diathermy. The use of diathermy with
application of steering sutures, eliminated t he main
disadvantages of the original cutting thread technique which
were, uncontrollable traumatization of the intestimnal wall, risk
of cutting of the suture, and severe bleeding from vessel in the

intestinal wall.

Eric Mueller, FParks and Faxter (1992) reported that if more
than 50% of the small intestine was non viable and would require
resection. euthanasia should be considered because of the problem
of post operative malabsorption, weight loss, and‘liver damage.
The small intestinal resection and anastomosis in horses was
accomplished using either traditional sutures or intestinal
stapling devices. Although there were many technigues for End—to-
End anastomosis, we preferred a two layetr anastomosis using 2/70
synthetic monofilament absorbable suture materials in a simple
continuous pattern in t he mucosa. followed by a continuous

Cushing or Lembert inm the seromuscular layer.
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FHaxter, Hunt, Tyler, Parks and Jackman {1992) mace Two
different technigues for intestinal anastomosis 1n horses wnich
were, hand sutured End—-to—-End, and stapled Side-to-Side small
intestinal anastomosis. There were no significance differences 1in
operating times, stomal areas, histo—-pathological scores. or
intra—abdominal adhesions in the horses. Both techniques should

prove useful for intestinal anastomosis in the horses.

Corman, Fregar, Hardy, Bubrick, and the valtrac (RAR) study
group (198%9) made a comparison of the valtrac Biofragmentable
Anastomosis Ring (BAR) . which is a special device composed o
absorbable F.G6.A. (dexon) and barium sulphate that designed for
performance of sutureless intestinal anastomosis., with
conventional suture and stapled anastomosis in colon surgery . as
the BAR could effect the re-—-establishment of the intestinal
continuity somewhat more rapidly and permitted an uniform
applicability to all areas of the intestinal tract. while the
primary drawback was its lack applicability to the low rectal

anastomosis.

In Ewropean study there was a trend towards decreased
anastomotic failure (Cahill, Fetzler, Gruwez, Jeekel, Fatel and
Zederfeldt, 198%9).

On the same time. both of Dyess, Curreri, and Ferrara (1990
used a new technique for sutureless intestinal anastomosis using

the BAR with its comparison to the conventional technique. They

www.manaraa.com



49
concluded that. the BAR was a rapid., safe method and not Time
consumetr. The only drawback was the long—term follow—up of*r the
BAR patients post operatively to identify the incidence of

complications as stricture and stenosis.

The data obtained from a prospective, randomized trial of
the BAR was a safe and satisfactory alternative to the sutured or
stapled colorectal anastomosis. As it allowed the operator to
make a completely inverted anastomosis within the abdominal
cavity., also the stricture formation which was the late problem
had not been a problem with the application of this device.

Bubrick, Corman, Cahill, Hardy, Nance, and Shatney (1991).

Rone, Duckett, FPatton, and Krahwinkell {1983) used two
different techniques for evaluation of anastomosis of small
intestine in dogs applying the crushing and non-crushing suture
techniques. and based on the results of these evaluation. both
techniques were successtul and appeared to be of egual value and
recommended for use in small intestinal anmnastomosis 1in dogs. The
only variation was during evaluation of the luminalﬁ diameters at
the anastomotic site that revealed that slightly more stenosis in
the non—crushing technique. The authors also reported that the
single—layer approximating pattern was preferred for anastomosis
of the small i1ntestine at the university of Tennessee Veterinary
Teaching Hospital Small Animal climic. While Tate (1987)

mentioned that the one-lavyer appositional crushing or Gambee
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techniques were the most popular for End—to—-End small 1ntestinal
anastomosis,although some preferred a two—-lavyer closure with
simple continuous apposition of the mucosa and a second
continuous or interrupted Lembert layer that slightly invert the

seromuscular layer.

A comparison bhad been made of inverting versus everting,
inverting versus approximating and everting versus approximating
pattern. The studies revealed that the approximating patterns had
found to>be superior in most of the variabies evaluated, Fone et
al (1983). On the other hand a comparative study was made between
End-to~End simple interrupted crushing suture pattern and the
End—-to-End interrupted inverting (Connell) suture pattern using
3/0 dexon. The crushing pattern had a comparatively weaker
intestinal strength but a closer return to presurgical anatomy.
While, the inverted one equaled normal intestine in bursting
strength, but maintained a large degree of stenosis at
anastomotic site. The adhesions were minimal and dicd not grossly
interfere with mechanical function of the intestines. Neither
showed a clear—cut clinical superiority. Richardson, Duckett,

Krahwinkell, and Shipman (1982).

AN othet compatrison of three technigues for anastomosis of
the small intestine in the horse was made by Dean and Robertson
¢1985) and their study revealed that the two-laver inverting

technique of the small intestinal closure was superior to the
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single—layer technique because of i1ts reduced i1Nncidence of

adhesions, with maintenance of adequate lumen diameter.

It was cited by Dean and Robertscn (1585) that the
intestinal anastomotic techniques were classified as to whether
they invetrt, evert, or oppose the incised edges of bowel. As

whether they were performed in single or double rows.

The single-layer opposing suture patterns in dogs had the
advantages of excellent apposition of intestinal layers (Dehof¥,
Nelson, and Lumb 1973; Fennett, and Zydeck 1970; Reinerston 1976;

as well as Loeb 1957).

Halsted (1887); Jensen, Fecker, Hrummelkamp (1981);: as well
as Lord, Valies, and Eroughton (1977) agreed that the submucosal
layer should be incorporated into the suture linme of intestinal
incisions. On the same time. althouagh the double-row inverting
pattern was thought of as the “standard T surgical anastomosis,

Halsted wrote in 1887 that. more than one complete row of sutures

was unnecessatry.

The safety of bowel anastomosis in irradiated tissues using
a canine model was examined by Smith, Fubrick, and Mestitr
‘1988) ¢ Schauer, FBubrick, and Feeney (1982); Eubrick, Rolfsmeyer,
and Schauer (1982) as well as Rlake, Rubrick, and Kochsiek (1984)

and the study demonstrated the safety of low anterior anastomosis

www.manaraa.com



S2
with low (2000 rad) and moderate (4000 rad) levels of irradiation
exposure. While the studies with high level (LOOO rad) ot
irradiation demonstrated leak rates of 70-80 Y. for stapled anag

hand sewn low anterior anastomosis.

The safety of the BAR was assessed by its using in bowel
anastomosis in dogs those were pre-—-operatively irradiated with
the equivalent of &000 rad. The results suggested that the BAR

added safety to an anastomosis after pre—-operative irradiation,

whether, this effect was due to the traumatic technique of
placing the device. improved blood flow to the anastomotic
margins, or other factors those still undetermined ({Croston,

Jacobs, Kelly, Feeney, Johnston, Strom, and Bubrick, 1990).

For cecal impaction in horses, surgical infusion and massage
had not proven effective. Enterotomy and evacuation appeared to
be more effective (Campbel 1984). While, Ross (198&) had poor
results with enterotomy and evacuation and used GSide—to-Side
anastomosis of the cecum to the right ventral colon ‘appeared to

offFer the best option.

Resection of the affected region of the cecum with non—
strangulating infarction and up to 2Z/7 of its size could be
removed. or even complete typhlectomy with ileo—colostomy

(Foerner 1982).
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Treatment or cecal 1NTUuSsSUsScCeption 1nvoivea reguction and
partial typhlectomy. an enterotomy in the right ventral colon

could be performed to reduce it (Robertson and Johnson, 1980, .

Despite of the prognosis of the surgical treatment of
enterolith and foreign body of the large intestine was fair
provided that there was minimal damage to the bowel and the
abdomen was not contaminated during enterotomy and retrieval of
the objects (Foles 1977; Rlue 1979 & 1981; Gay 1979; Foerner,
1982: and Stashak, 1982). There were four approaches applied by
Gay <(1979) and Tylor (1979) to remove an enterolith or foreign
body. which were., enterotomy adijiacent to the object. Remote
enterotomy at the diaphragmatic flexure using the gloved arm for

retrieval, retrograde manipulation, and retroagrade f+lushing.

The routine repair of recto—vaginal fistulae was left at
least 6-8 weeks after parturition, by this time the defect would
have contracted and the wound edges would be cleatly defi1ned
(Vaughan, 1974). A new modified method for repairing a recto-—
vaginal fistulae in mares was done through the vulva leaving the
anus and perineal body intact undet the effect of general

anaesthesia (Hilbert, 1981).

Robertson ({1982) reported that the abdominal adhesions
rarely caused post operative complications 1n dogs. However .

adhesions involving the small intestine of horses might cause
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colic and obstruction.

Early investigators believed that removal of more than one
third (1/73) of the small intestine is fatal., and the danger
increased when the resection progresses toward the stomach (Senn,

1903) .

Recently, various reports in the literature indicated that
removal of large portions of small intestine is not incompatible

with life {(EBrerin, Oren, 1952 and Althausen, et. al., 1950).
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TISSUE REACTIONS

Fouad et al. (1985) mentioned that all sutures ptroduced
tissue reactions that lasted at least I days. This was due partly
to the trauma of passing the needle and suture materials throuagh
tissues and partly to the physicochemical properties of the
suture materials. Synthetic monofilament sutures produced less
tissue reactions than multifilament sutures, while catgut
produced the greatest reactions. The tensile strength of the
polyglycolic acid was greater than that of the surgical gut. silk

and cotton.

Varma, Johnson, Ferguson and Lumb (1981) reported that the
cellular reactions varied with the suture materials. There were
large number of neutrophils indicating local infection in wounds
containing plain catgut, chromic catgut, silk and braided Dacron.
While with nylon., steel and polyglycolic acid (Dexon) the numbers

of neutrophils decreased rapidly.

Ee, R.T.van, Nasisse, Helman and Sanders (198&) studied the
effects of monofilament polyglactin 210 and nylon on standardized
perforating perilimbal clear corneal wound healing. The results
showed that the inflammatory responses were similar.
Epithelization and suppuration around the suture tracts were
observecd more frequently when polyglactin 210 was used. Eoth

nylon and polyglactin 910 were associated with a foreiagn body
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(granulomatous) response. The authors advised that, the corneal
tissue suture materials studied should remain in place for at
least 16 days. and the absorbable ones were only approptriate if

it retaimned tensile strength for 16 days.

Guessada, Fernis, Guimaraes, Aravjor and corodose (1987)
strongly advocated the use of cotton on single layer extramucous
suture of the stomach wall of the dog, as it produced a very
discrete or even no reaction at all. On other hand, plain catgut
produced & high degree of inflammatory reaction, and its use in
gastrorrhaphy of dogs was considered inadvisable. The comparison

was between the surgical gut, nylon, silk and cotton.

Freeman, Fettit, Robinette, Lincolin and Person (1987)
studied the tissue reactions to the suture materials in feline
linea alba. They faound that the least inflammation occurred when
the 1linea alba was sutured with polyglactin Q10 and the
subcutaneous tissue were not sutured. Rather that when it was
sutured with surgical gut and polydioxanone with and without

subcutaneous tissue closure.

AL —-Dahash, AL-Sultan, Yasin and Singh (1990) used a three
techniques of suturing and three suture materials which were
chromic catgut, silk and nylon by single-layer inverting suture,
double—lavyer inverting suture and Schmieden’s technique. The

authors found on days 7. 14 and 21 an omental adhesions more
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marked with Schmieden’s technigue and around suture of catgut
rather other suture patterns and other suture materials. All
sutures induced varying tissue reactions with peak on day 7.
However, reactions were more intense to catgut and were least to
nylon. While at latter stages, reaction to catgut remained the
same but regressed progressively to nylon. Initially, neutrophils
were the predominant cells, but later, macrophage and fibroblasts
predominated. Occasionally, plasma cells, lymphocytes, esinophils
and gignt cells were seen. The healing was better where nylon and

silk were used as suture materials.

Hickman and wWalker {1980) reported that the plain catgut
subjected to rapid disintegration (within 3-7 days) and produced
intense inflammatory reactions and lost its tensile strength very
rapidly. Therefore., it should not be used when the tissue layers
are subjected to tension. The plain catgut caused more tissue
reactions than the chromic. It was seldom used except in plastic
surgery and for ligating small blood vessels. Chromic catgut was
the most universally used catgut, it was used to ligate blood
vessels, co—apt muscles, fascia and for suturing of peritoneum.
stomach, intestime and urinary bladder. Dexon might be used in
all body tissues both buried and a skin suture and it produced
minimal tissue reactions. The braided nature of it was slightly
abrasive and might have a sawing effect on chronically inflamed
tissues. mak1nag it less suitable than catgut for intestinal

anastomosis and bladder surgery.
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Sharma, Kumar and Singh (1986) used the polyglycolic acad
and catgut in clean and contaminated experimental wounds either
treated or untreated. They found that dexon sutured wounds
exhibited slightly higher values of tissue hexosamine than catgut
sutured wounds. A steady rise in tissue hydroxyproline and

collagen was observed in all the groups of animals up to 30 days.
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MATERIALS AND METHODS

The experimental anmimals used in this work were 44 dogs
(stray dogs) males and females of different ages ranged from few
months to about 10 yvears and their body weight ranged from S5-3I0
kg.. their feeding stuffs were bread and restaurant’s remnants.
They were clinically examined for any infectious or zoonotic
diseases (as they kept before study for about 1% days as a period
within which any clinical signs of a disease could be detected).

The all were clinically healthy and subjected to this study.

The dogs were grouped into two main groups (table 1). the
first included 4 dogs used for the radiographical study of the
normal 6.1.T. by plain and contrast radiographs, with special
reference to the suitable time for contrast radiography. The
second group (40 dogs) was subdivided into two subgroups, the
first subgroup included 20 dogs was used for radiographical study

(using different views) of the experimentally affected dogs with

different foreign bodies (f.b.) of different sizes. These f.b.
included sharp f.b. (needles. nails % scalpel blades) and blunt
ones (coins, vials, rubber pieces % tennis ball). Theée Feba were

introduced to the anmimals by two ways, the first was through the
mouth manually using forceps and in the food stuff. The second
way by passing of the +.b. through the abdominal wall from
exterior. A surgical operations for the treatment of such
affections using different suture materials to evaluate which

one(s) 1s better after visual and microscopical examination was
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Table (1) snowing the animal grouping. or the number of dogs used
for different operations :
group no. different operations
Firet q plain and contrast tadiographs of
normal G.I.T. of dogs.
Second 40 divided to :
Subgroup: ZOC surgical treatment of f.b. and wusing
(1) of prolene., mersiline, plain catgut.
chromic catgut and dexon as sutures.
Subgroup 20 divided into :
(2) 2 longitudinal esophageal closure.
2 transverse esophageal closure.
Z gastrectomy of ZE % of stomach size (Hxlicm™).
= gastrectomy of I0 7% of stomacnhn size (Ixloucm™).,
e gastrectomy of 50 %4 of stomach size (loxidcm-:
= resection* of 0.3 meter of intestine.
= resection of 1 meter o+ intestine.
= resection of 1.3 meters o+ i1ntestine.
= resection of - meters of i1ntestine.
Total 44
¥ The 1ntestilnal resectlion was ascencilna beginning +rom JeJjunum.
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The second subgroup included the rest 20 dogs. was used for
experimental surgical studies on the esophagus including
exposure, esophagotomy by longitudinal incision and closed by
longitudimnal closure (2 dogs) and transverse closure (2 animals)
and the resulted stricture degree was recorded. 0On the stomach. a
partial gastrectomies for different parts of the stomach size was
done. A flap of Sx15 dimension representing about 25%Z of stomach
size, flap of Sx20 dimension representing about 304 of its size
and Fflap qF 10%15 dimension representing about S0% of stomach
size. On the intestine, an ascending resections of Q.S 1. 1.5
and 2 meters of its length beginning from the Jjejunum. The health
condition of animals were evaluated following surgery. This

evaluation was done by recording of the animal appetite, the

psychic condition, temperature, pulse and respiration.

For radiography, the materials used were:

# X-ray machine, of a power of 90 KV and 200 mAs. The doses used

during radiography differed according to the animal body weight.
organs to be studied, and the nature of the study i+ was plain or
contrast, and it ranged from 40-65 KVs and 10-25 mAs.‘

# The x—ray films®*. of the size 14 % 17 inches (35 x 43 cm) and
10 % 12 inches (Z22.5 x J0 cm).

# The contrast media, we aimed to use two media in this study
which were:

8 Agfa curix-Belgiua.
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i— Barium sul ex ow [ used as a positive contrast in form
of barium paste for the esophagram using rubber stomach tube or
by its putting in the buccal pouch, in form of suspension as 10Q%
weight per volume (W/V) for the gastrogram, and in form of
solution up to S0%Z W/V for the enterogram, by drenching bottle
and mixed with milk. It was used also to evaluate the degree of
stenosis resulted after using of different sutures for intestinal
anastomosis in form of a solution injected in the lcop that had
the seat of anastomosis after euthanasia.
2~ The air, used as a negative contrast for the same
aforementioned purpose (determination of the degree of stenosis
after healing of the intestinal anastomosis) that was applied on
intestinal loop after euthanasia.
3- Urographinexx, is an organic iodinated preparation to be used
when there is suspicion of perforation of the 6G.I.T.
# The methods of the radiographical procedures included the
following points:
¥ Preparation of the animals for radiography. that by fasting not
less than 12-24 hrs. but had free access to watgr up to 1 hr.
bpefore radiography of the G.I.T. particularly the contrast one
(Douglas and Williamson 1972; Guick and Rendanoc 1978; and Kealy
1987). A rectal enemas used prior to the contrast study of the
colon by barium enema using worm water or saline.
§ El-Nasr for pharaaceutical & chesicals co.

88 Asp.20 al,Shering AG Berlin/Bergkaaen.
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%X The control of animals during radiography was performed by
their sedation (2 dogs) and general anaesthesia (another 2 dogs).
The sedation was done using the propionyl promazine* as a
tranquilizer in a dose of 0.2 mg. / Kg.B.wt. injected
intramuscular. While the anaesthesia was conducted by using of
thiopental sodium*$ (4%) in a dose of 20 mg./kg. body weight
injected intravenously, that was priored by combelen injected
intramuscular. The animals were controlled in addition by two
assistants during radiography.

X The diF#nr.nt views used: Table (2) shows the different views

used which differed according to the organ to be studied :

organ views
Neck {(cervical esophagus): lateral view

ventro—dorsal view.
dorso—-ventral view.
obligue view.

Chest (thoracic esophagus):s lateral view.
ventro—dorsal vigw.
dorso—-ventral view.

Abdomen (stomach & intestine) lateral view.
ventro—-dorsal view.

dorso-ventral view.

t Coadelen (Bayer)

$3 Nesdonal (Specia-Paris).
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X The time of contrast radiography differed according to each
organ :
For the esophagram. immediately after swallowing, then 10 %
20 minutes after swallowing.

For gastrogram and enterogram, the x-ray procedure was done

15 minutes, TO minutes, &0 minutes, 2 hrs., I hrs.s.....up to 20
hrs., till the excretion of the barium through the anus.

For contrast study of the colon, there were two techniques.,
the first was the continuation of the enterogram, that needed to
longer time up to over night, the second was by the using of
barium enema after the application of the rectal enema, that was

done immediately after enema and then 15 minutes after.

For the surgery:

The surgical approach was done in the following steps
# Pre—operative technique, that included the animal fasting 12
hrs. before surgery particularly for operations in the bowel.
determination and preparation of the seat of surgery for each
organ as follow :
X Esophagus, by ventral approach of cervical part.
X Stomach and Intestine, by laparotomy in the ventral abdominal
wall from the xiphoid to the pubic prim including the umbilicus
(cranial, middle and caudal laparotomy). The seat was clipped.
shaved with razor. washed with water and then smeared with 2V tr.
iodine imn one direction beginning from the line of incision then

extended to the periphery.

www.manaraa.com



&5

N Anaesthesia |

There were two methods for anaesthesia, the first was by
intravenous injection using S% thiopental sodium in a dose of 20—
30 mg./ kg. body weight priored by propionyl promazine by
intramuscular injection about 15 minutes before in a dose of 0.2
mg./kg. body weight. The second was by using of ketamine
hydrochloride>* in a dose of 10 mg./ kg. body weilight

intramuscular, priored by zylazine hydrochloridess in a dose of

0.2 mg./. kg. body weight intramuscular by about 13-20 minutes.

# Operative technique, included these points :
X Incision, that was done by using of a scalpel, the wound was
wide enough.

For esophagotomy, the ventral exposure of the cervical
esophagus along the whole length of the neck was done. A midline
incision at the ventral surface of the neck was made through the
skin. The two sterno—-hyoid muscles were separated from each other
by blunt dissection. The trachea was well exposed., and from its
left side the esophageal wall was lifted by two sutures passing
through it (Misk and Hifny, 1976). Then punctured by a scalpel
and the incision completed by a&a scissor. The incision was made,
longitudinally including t he whole layers of esophagus
(adventitia. musculosa and mucosa).

8 Ketalar (Parke-Davis,S.A.,Barcelona-Spain).

83 Rospun (Bayer).
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For laparotomy. the median (linea albal), and paramedian
incision were used.

For gastrotomy, to remove a foreign body. the stomach
grasped through the laparotomy wound as possible. then the
incision was made in the greater curvature (most avascular part)
by puncturing of the wall using a scalpel then completed by a
scissor. The foreign body was then removed by long forceps.

For partial gastrectomy, the part to be resected was
determined, isolated by long untoothed forceps. All blood vessels
supply this part was ligated to avoid haemortrhage. Then removed
by a scalpel or a scissor.

For enterotomy, to remove a recent foreign body (as the wall
of intestine was still healthy), the seat of the foreign body was
determined. The intestinal loop was exteriorized through the
laparotomy wound. Then catched from both ends few centimeters
away of the seat of incision using two intestinal forceps after
pushing of the intestinal content away to avoid its leakage to
the peritoneal cavity during incision causing peritonitis. AN
incision was done at the antimesentric aspect closely caudally
related to the foreign body that was then removed by suitable
forceps.

For intestinal resection and anastomosis. we measured the
length to be resected., closed the intestinal loop from both ends
as with enterotomy. The mesenteric blood supply of this segment
was then ligated by chromic catgut making double ligations to cut

in between to avoid haemorrhage. The loop was then removed and
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the two stumps were prepatred for anastomosis.

X Wound closure. the hollow organs closed by using of different
suture materials sized 2/0 that included plain catgut. chromic
catgut, and dexon (F.6.A.) as absorbable suture materials and
prolene, as well as mersiline as a non—absorbable suture
materials. The suture pattern used in case of esophagus and
stomach was inverted pattern using double row of Cushing pattern.
While +for intestine the pattern was one row of inverted suture
using of Cushing pattern. The End—-to-End anastomosis was the
technigue used after intestinal resection.

The abdominal wound was routinely closed after powder ing of
the seat of suturing with sulphanilamide* to save guard against
adhesion of the abdominal contents (Samy 1974). The peritoneum
closed by simple continuous suture using catgut 2X/0. In addition
an antibiotic suspension was injected in the peritoneal cavity to
avoid the peritonitis. The muscles sutured by OO chromic catgut
us1ng interrupted pattern. then the skimn using silk Number 1 was
closed by either simple interrupted or horizontal mattress. In
addition, & staying stitoches or covering 5utu(e applied to
protect the primary skin suture using & piece of gauze for 2=
davs.

# Post—operative care, the food was withheld for the first two
gavs post surgerv allowing water intake. and replaced the feeding
bv fluid therapy using Dextrose** S or 10% bv subcutaneous

$ & &3 EL-nasr for pharsaceutical and cheaicals ca.
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injection in a dose of 100-200 ml / day. also 10 ml Cal—De—-Mag*
and 10 ml normal saline** were given daily for the first two days
post surgery by intramuscular and intravenous respectively. A
course of antibiotic using 400,000 i.u penicillin and ©.5 gm

streptomycin*** as a daily dose used for successive I days.

# Collection of samples for histopathology:

After healing took place, we examine the macroscopical
appearance of the seat of surgery at different times (1, 2. Z.and
4 weeks) and a part of sutured organ including t he seat of
sutures and a healthy part collected in form of flap Sx10 cm. or
in form of tube 5-10 cm. length, that ligated from both ends
after washing in buffered formalin 10742 and injected with the

formalin and sent for microscopical examination by

histopathological techniques.

# Euthanization of the experimental dogs was done by using over
dose of thiopental sodium, about &0 mg./ kg B.Wt. injected

intravenous.

¢ Bottle 500 al (Pfizer).
83 Normal saline (EL-nasr for pharaaceutical and chesicals co.).

$3 Neobiotic vials (the Nile co. for pharmaceutical & chemicals industries).
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RESULTS

Radiographic studies :
In this radiographic study the plain x-ray films, did not

show the normal esophagus (fig. 1) as it was empty and collapsed.

The contrast x—ray films gave the chance for evaluation and
examination of the shape, where the mucosal folds appeared as a
longitudinal streaks. The size, about Z2-7 cm. in diameter % about
40—-60 cm. length. And the course of the normal esophagus. as it
begins dorsal to the trachea, then to the left at the thoracic

inlet and again to the dorsal at the mediastinum (fig. 2 % 3).

The radiopaque foreign bodies (that of high density and of
high atomic number, as the metal objects as nails, needles. coins
and bones) were easily and clearly seen in the plain radiographs
of esophagus (fig. 4, that shows a radiopaque sharp foreign body.
and Ffig. 5. that shows & radiopague blunt foreign body). While
the radiotranslucent ones (those of low density and low atomic
number as the rubber objects. wood, clothes and plastics) did not
appeatr in the plain radiographs except those filled with air (as
tennis ball) and/or make great dilatation to the esophagus (fig.
&). These caused retention for barium and appeared as a filling

defect when we used the contrast radiographs (fig. 7 % 8).

The contrast study had no role in the evaluation of the
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radiopagque foreign objects. due to the similarity of the density
of both of the subjects and the contrast media. in the time that
they were evaluated easily by the plainm films on contrary to the

radiotranslucent objects.

The foreign bodies that had been taken orally were not
retained for long time in certain areas in the esophagus., except
4 cases which retained at the cervical part of the esophagus near

the pharyni and near the thoracic inlet (fig. 4. S, 6 % 8).

The suitable time for contrast study of the esaphagus
(during esophagram) was directly after the swallowing of the

barium paste, and not exceed 5-10 minutes later (fig. 2 & ).

In this radiographic study, the position and size of the
normal stomach could be clearly determined caudal to and in
contact with t he liver within the rrib cage in the plain

radiographs due to the presence of gases (fig. 1 & 9).

The rugal folds of gastric mucosa appeared clearly 1n normal
empty stomach by using of small amount of barium. Therefore. the
presence of any ingested materials or large amount of water in
the stomach 1s better to be avoided to insure full evaluation and

examination (fig. 1Q).

In 10 cases of the all 16, the foreign bodies that had been
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taken through the mouth were localized in the stomach without any
dangerous effect to the animal behavior or animal health as it
ate and defecated normal for a long time particularly when the
foreign body was blunt (fig. 11). The sharp ones caused some
troubles (fig. 12). While the 4 cases that passed through the
abdominal wall from the exterior and punctured the alimentary
tract from anywhere caused peritonitis and death when not removed
surgically as rapidly as possible. These foreign bodies caused a

case of .discomfort to the animal and made its motion limited.

For the gastrogram, the suitable time was about 10 minutes
after the administration of the barium suspension and extended to
1 hour in the anaesthetic animals (fig. 13 % 14). The gastrogram
added more information about the stomach position, as its axis is

vertical in lateral view and is horizontal in ventro—-dorsal view.

The contrast radiographs showed that they are able to
measure the size of the stomach after partial gastrectomy giving
an idea about its condition after the operation (fig. 15). It is
also considered as a guide for detection of presence of fistulae

in stomach or intestine after surgery.

In this radiographic study. the normal small intestine did
not appear in the plain radiographs, but its position 1s
predicted in the area between the stomach anteriorly and colon

posteriorly (fig. @ & 11). The small intestine appeared in the
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contrast radiographs (fig. 16, 19 & 20).

The sharp foreign bodies that passed through esophagus to
stomach rarely pass to the intestine except four cases and caused

more troubles (fig. 17 % 18 & fig. 14).

For the enterogram, the suitable time was not less than IO
minutes after administration of barium solution and extended till
the barium excretion. In the generally anaesthetized animals the

time was prolonged to about over night (fig. 16, 19 & 2Z20).

In this radiographic study, the colon examination by xX—-trays
without contrast was possible (plain radiography) due to presence
of some gases (fig. 21). But for the colon examination by the
contrast study, using the lst. technique (the continuwation of the
enterogram), the suitable time was not less thamn 3-89 hours in the
tranquilizered non—-anaesthetized animals (fig. 22). The time was
elongated to about 12-20 hours in the generally anaesthetized
animals (Fig. 2T % 24). The 2nd. technique (thHrough the rectum
using rectal emema with barium as a contrast media) which was
rapid and easily applied, the radiography WAaS better done
immediately after the barium enema (Fig. 25 & 26) and not after

to avoid the rapid excretion of the barium.

The plain radiographs had poor job in perfect determination

of the seat of a radiopague objects in the abdominal cavity, if

www.manaraa.com



was
objects that entere
the

the intestine,

laparotomy (fig. 21
The different

ventral) in additi

shape. characters,
but only the possi
was the point taken
concluded in the fo
Table (3): shows t

organs.

in the peritoneal cavity or

e

inside the alimentary tract. Such

d through the skin from exterior and may pinch

se are perfectly determined by exploratory

&,

27) .

radiographic views (ventro—-dorsal and dorso-—

on to the lateral one had no effect on the

or even on the accuracy of the radiographs,

bility and feasibility of the animal control

in the conmsideration. The suitable views were
llowing table:

he different suitable views for different

# Cervical

1— lateral view.

fr -

-

ventro—dorsal

-
&

oblique view.

# Thoracic esophagus :

esophagus &

# Cervical esophaqus @

i—- lateral view.

D -

view. dorso—-ventral view.

oblique view.

# Thoracic esophagus

1- lateral view.

2- ventro—dorsal view. - dorso—-ventral view.
# Abdomen : # _Abdomen :

1- lateral view. 1— lateral view.

22— ventro—-dorsal view. P— dorso-ventral view.

1—- lateral view.

www.manaraa.com



74
The X—rays (with barium) gave an information about the
condition of the mucosa in some area of the G6.I1.T7T. (fig. 10 and

fig.15).

The contrast radiographs using positive contrast (barium) or
negative one (air) had a role in evaluation of the different
patterns of anastomotic techniques according to the degree of the
related stenosis at the seat of anastomosis, and there was no
significant differences in the lumen diameter after healing when

we used different sutures (fig. 28).

Surgical studies :
The anaesthesia used in the second technique (Rompun &

ketalar), was better than that with the first technigue (using

Combelen & Nesdonal) , as it was easier in techniques
(intramuscular injection instead of intravenous) . but the
recovery was rapid within 40-60 minutes within which the aimed

operation might not be completed rather than the recoverv after
Nesdonal that retarded to an enough time giving a chance +or the

gquite and successful surgery.

Esophagus :

The transverse closure may be indicated in cases of small
incisions of the esophagus than the longitudinal one that caused
more stenosis in the lumen by visual examination after closure.

That is inspite of the more difficulties to apply this techniqgue.
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Stomach & intestine :

The foreign bodies passed orally made in many cases & severe
troubles that varied according to the nature of them. In the
sharp ones. the severity was more and appeared in form of partial
loss of appetite, depression, isolation in a corner and vomition

particularly after eating.

After gastrotomy and enterotomy for removal of the foreign
bodies.. the animals were examined macroscopically at 7. 185, Z1.
and 3Q days post surgery. Healing was better at each time
particularly at day 30 and day 21 where the seat of surgery
determined with more difficulties by gross examination unless the
sutures used were non—absorbable. While at day 15, the healing
was good although the suture materials were still present not
absorbed particularly the dexon of the absorbable ones and all
non—absorbable sutures. At day 7. the healing in some instances
was incomplete as the most sutures were still found not absorbed.
The healing after the use of absorbable sutures was better

particularly the plain & chromic rather than dexaon.

The operations on the stomach (partial gastrectomies)
revealed that the animal could tolerate resection of up to 350 %
of the stomach size without difficulties from the surgical point
of view. The only bad result was the bad condition of the animals
in form of anaemia and emaciation (body loss) that occurred with

increased size of the gastrectomized flap.
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A case of peritonitis was met with T days post surgery 1n a
dog with partial gastrectomy for about 1/74 of the stomach size.
that was suspected by the elevation of body temperature (41 <C)
and refused available food in this time. That was explained to be
due to leakage of the ingesta to the peritoneal cavity through
the sutures, or contamination of the operative field duri1ng

surgery and low antibiotic dose.

The laparotomy and operations on the bowel were conducted
without difficulties as the animal tolerated resection of up to 2
meters of the bowel length. The related adverse effects on the
animal health condition were off food, depression, sad appearance
and the emaciation (by the clinical observation) when we resected
more than 2 meters.

The visual examination of the seat of anastomosis by after

laparotomy to detect the characters of adhesions, and stenosi1s

degree revealed that:

¥ Adhesions. were observed more in cases in which the non-
absorbable sutures used (prolene (++) and mersili&e (+++) between
the mesentery and the seat of suture, intermnal abdominal wall at
laparotomy wound and seat of suture, as well as between the
urinary bladder and the seat of suture after the colon surgery.
While after suturing with absorbable sutures. it was slight
particularly after the plain (+) and chromic catgut (+).

x Stenosis, as the lumen of the bowel is narrower than that of
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the stomach it was important to take care during anastomosi1s
avoiding many stricture or stenosis as possible. The seat of
anastomosis after healing was more swollen 1in cases sutured with
non—-absorbable sutures thanm those sutured with absorbable ones by
naked eve. the stricture degree was nearly the same with
different sutures after w—tray film showed when the animal was

euthanized (fig. 28).

One case after resection of S0 cm. of the jejunum showed a
very bad condition as isolation in the corner of their keeping
room refused food and water for 4 days post surgery. A repeated
laparotomy revealed a complete obstruction at the seat of
anastomosis dutring the previous surgery using mersiline as a
suture material. Then, we resected the segment containing the
obstruction and applied another anastomosis using one trow of
Cushing pattern with chromic catgut. The dog still alive till

euthanasia after 7 days.

Histopathological examination revealed the following :
A- Non—absorbable sutures :
1- Mersiline:

It was present (in all samples collected at the different
times) imn the submucosa 2 musculosa surrounded by & thick laver
of chronic inflammatory response (fig. 29 & I0) represented by
numetrous macrophage and fibroblasts. The adjacent area showed

dilatation of the blood vessels. granulating tissue and a focal

www.manaraa.com



78

area of destructed epithelium. Focal area of mucosa showed
destruction of the mucous membrane., and the underlying submucosa
was infiltrated with nmeutrophils and extravasated erythrocytes.
2= Frolene :

The suture material appeared (in all samples collected at
different times) greenish blue colour encapsulated within fibrous
tissue capsule which was infiltrated with moderate macrophage

(Fig. =1 & I2).

B- Absorbable sutures :
1- Plain catgut 1

In samp les collected after 1 week, the suture found 1n
submucosa and was invaded with chronic inflammatory reactions
mainly macrophage., lymphocytes and fibrous tissue (fig. I3 .
Later on, after 2 weeks the suture material was phagocytized and
replaced by variable sized nodules of lymphoid cell aggregation.
while, the lining epithelium was intact. The vascular response of
the inflammatory process was minimal.

2~ Chromic catgut :

In samples collected after 2 weeks the submucosa contained
remnants of the suture material which appeared as nomogenous
eosinophilic structureless material surrounded by a thick laver
of chronic inflammatory reactions consisted of macrophage,
lymphocytes. and fibroblasts (fig. 3I4). After 4 weeks, the margin
of the suture was invaded by tissue phagocyte which i1s macrophage

(fig. 3I5). also., few neutrophils were present.
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3=~ Dexon 1

In samples collected at 7 and 14 days. there was focal area
of necrotic enteritis characterized by severe destruction o+ the
liming epithelium which represented by leukocytes mainly
neutrophils and macrophage (fig. 36). A line of demarkation was
present between the necrotic and healthy area. While, in samples
taken after Z and 4 weeks, the suture material was invaded by
leukocytes and parts of the suture material were phagocytized by
phagocyte (fig. 37). The lamina propria showed severe hyperemia
(fig. 3I8). The mucosa exhibited focal oedema. with dilatation of
blood capillaries (fig. 39), and other area showed infiltration

of inflammatory cells mainly neutrophils.
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Fig (3 m=ray film shows the normal esophagus by using of
barium. obligue view.
+1d. (&4 Doa
the esophagus. lateral andgd gorso—-ventral views.
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fig. (S “—ray film SNOWSs a radiopaque blunt foreigr bodyv

partially occlude the esophagus. lateral and aorso—ventral Views.

"‘1-;. (=] M=ray T11lm SNows a ragliotranslucemnt Diunt TOrFel1g
Doay 1N The esophnagus. iateral v 18w
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fig. (7 “—tray +Film sSNnows a radiolucent obiect retained the

barium when we used the contrast radioaraph. lateral view.

T+10G. (E Contrastyr=—rav T1liM SNOWS ¢ +ti1llinoc defect ir T Ne

esobnagus aue TC ragiolucent Torel1an body. iatTerai View.
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fig. (9) w—ray film shows the position of thne normal stomach
after plain radioaraphy. due to presence of more gases,
ventro—-dorsal view.
fig. (10 w—rav +1ilm shows the ruga folds o+ the stomact

after using of small amount of barium. lateral view.
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fig. (11) w—-ray Film shows blunt foreign bodies i1n the

stomachn and small intestine of moderate density. lateral view.

fi1g. (1Z) x—ray +1lm shows sharp radiopague fToreil1gn bodies

1m the stomach. lateral view.
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fig. (13) x—ray film shows the stomach filled with barium 10

minutes after administration. lateral view.

+
-
\f!
it

«t—ray fi1lm shows the stomach & duodenum 1 nour afte

Darium aamlinlistratilion 1n anaesthetilizeda aog. lateral Vi1iew.
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fig. (15) x—-ray film shows the stomach Filled with bar ium

giving an 1dea about its condition after partial

gastrectomy. lateral view.

fig. (16) x-ray film shows the course of bariun througn tne

small 1ntestine 0 minutes afte: AaamlinNlstration. lateral view.
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fig. (19) w—-ray film shows the barium course 1n the intestine 1.5
hours after administration of the barium. lateral view.
Fig. {2C p=ray +T1ilm sSnows the Darium courses 1n intestine 1.C
nours after administration of barium. ventro—dorsal view.
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fig. (21) x-ray film shows the abdomen without contrast. the seat
of colon appears due to presence of gases and also there
15 a sharp radiopague ftoreign body in the

peritoneal cavity. lateral view.

(22

fig. 22) w=ray film shows the barium passing through the smal

intestine. 4 hours after administration. lateral view.
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#—ray film shows the barium excretion from thne
intestine, 20 hours after administration in

anaesthetized dog. ventro—dorsal view.

+1qg. (24) x—rav film shows the barium excretion from
intestine, 20 hours after administration in

anesthetized dog. lateral view.

T Nne
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fig.

the

(Z27) nw—ray film shows a sharp foreign body either

peritoneal cavity or in the G.I.T.. the seat of the

in

colon appears due to presence of gases. ventro—dorsal view.

+

ig.

(28) »—ray film shows the seat of surgery in the sample

collected after euthanasia. as a stricture. by using

of barium sulphate.
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(mersiline) 1n the

fig. (29) stomach shows the suture material

L3

submucosa % musculosa surrounded by numerous macrophage

H & E stain Mic. Mag. (X &3).

by the

inflammatory reaction that is the same in above *1G.

stain Mic. Mag. ( X 160 ),

T
by
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fig. (21) small intestine shows the suture material (prolene)
encapsulated within fibrous tissue capsule. H & E stain.

Mic. Mag. (X 1&0). |

fig. (32 intestine showiling that few macrophage surround

and infiltrate the capsule. H % E stain. Mic. Mag. (X 250).
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(33)

material

lysis.

fig.

(34)

small intestine showing the plain catgut as &

invaded with leukocvtes that are responsible

1 week post surgery. H & E st

stomach showing the chraomic

numerouws 1nflammatory cells. I weeks

stain. Mic. Mag. ( X &3

suture
for its
ain. Mic. Mag. (X 160).

catgut
post

y
P

surrounaed

surgery. ]
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fig. (35) stomach showing the phagocvtic cells invading the
suture material (chromic) and lysis of some areas of
the suture by these macrophage. 4 weeks past

surgery. H & E stain. Mic. Mag. ( X 1&603.

.,
=
= -
, - ;
fig. (3&) large 1ntestine showing +ocal area o+t necrotic
enteritls Ccharacterized bDv gestructilion oFf epitnelilial
liming.Z weeks post surgery. H & E stain. Mic. Mag. (X 1&6G;.
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DISCUSSION
As the x—rays are waves of shorter wave length., it posses
the property to penetrate the solid matter to a far greater

extent than light. They are used for the examination of internal
structures of an animals. When the x—ray beam passes through the
patient, it is then absorbed to a varying degree by the different
tissues and themn on emergence it becomes capable of casting the

shadowgraph of the area penetrated.

The digestive system on which we made all of our study. is
one of the most important systems of the body as it ig
responsible for digestion of the food materials to an ingredients
which could be utilized by the other systems to support and
supply them for completing anmd maintenance of their functions for

continuation of animal life.

The: all parts ot the digestive system i1nvolved 1N the
experiment extending from the esophagus anteriorly to the large
intestine posteriorly are a soft tissues. cons;dered to bDe a
radiolucent organs similar to the surroundings. Theretore. the
absence of maost parts of the normal G.I.T. in the plain
radioqaraphs as is recordecd in our results coincide with the
results obtained by Gillette, et al. (1977): Kealy (1987) and
Kantrowitz and Biller (1992). That is despite of determination of

the seat of certain areas of the 6.I1.7. as the stomach and colon
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by the plain radiographs. that 1s because of the air or gases 1n
these organs allow passing of the “=ravys without absorption and
react with the radiograph on the cassette resulting in 1ts
blackening in this area. That is explained toc be due to the lower
density of the gases in contrary to that of other soft tissues
(medium density) or substances as barium (of higher density)
which used as a contrast substance during contrast studvy in areas
that not appeared by the plain radiographs. Our results by
contrast rtradiography. gave s an information about the shape.
size and course of the luminal organs that not appeared in the
plain radiographs. This comes in agreement with Douglas &
Williamson (1972) 3 Gillette, et al. (1977); Stowater (1978) ;
Quick & Rendano (1978) 3 Fouad et al. (198%5) § Kealy (1987);

Hoenig, Mahaffey, Parnel & Styles (1990) and Misk (1992).

This study also revealed that the foreign bodies of metal
nature as the coins, needles. nails and others of high densitv as
bones were easily detected by t he plain radiographs. That
coincide with the results of Beizel and Brinker (1956) who used
the survey radiography as a confirmatory aid of diagnosis for
potk chop bone as a foreign body in the esophagus of dog. Also,
Kealy (1987) and Kantrowitz & Biller (1992) who mentioned that
many foreign bodies are radiopaque as rocks amnd metallic objects
are readily seen on plain radiographs. In the same time., Gillette
et al. (1977) reported also that the survev radiographs of the

abdomen were adequate for detection of a radiopaque foreign
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bodies. That 1s explained to be due to the high atomic number
(high density) of these bodies. On the other hand., the obiects of
low density allow passing most of rays to the film reacting with
its constituents (silver halide) that converted to metallic
silver which is black in colour. Therefore, the radiolucent
foreign bodies as cloths, rubbers and plastics concerned 1in this
study did not appear in the plain radiographs. That is due to the
similarity of these object’s density with the surroundings
except. those filled with air that appear more black or those
dilate the organ in which they are lodged. as mentioned by

Kantrowitz and Biller (1992).

The cases that not appeared on the plain radiograph due to
the aforementioned causes, appeared clearly on the contrast
radiograph as they lead to barium retention or appeared as a
filling defect within the organ. The same was indicated by Fouad,
et al. (1985) when advised the use of small amount of barium to
del ineate a non-radiopaque foreign body that not appeared on

survey radiographs.

This study revealed that the suitable time for contrast
radiography of esophagus (esophagram) is directly after
swallowing of barium and not more tham S minutes. while +for

gastrogram is 10 minutes after the administration of barium. but
for the intestine the suitable time was IO minutes after the

administration and then repeated each houtr till the excretion o+
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bar ium or till we reach the diagnosis. That was in dogs not
subjected to any form of anaesthetic as a mode of control during
radiography, and that comes in agreement with Gillette, et al.
(1977): Quick & Rendano (1978) and Kealy (1987) who advised the
contrast radiographs to be immediately following administration

-

of the contrast, then 13 minutes and again after IO minutes,
after that., they should be taken at hourly intervals until
adequate information was obtained. On the side. we found 1n our
work that this time was retarded in cases controlled by the
anaesthetics and that could be attributed to the effect of such
drugs on the digestive tract motility by its aperistalsis leading
to stagnation of the barium and retardation of its passage. that
coincide with the results obtained by Watson and Sullivan (1991)
when they injected detomidine as & non—narcotic analgesic, and
also with Gillette, et al. (1977) when reported that the animals
should be free of all medications that may influence intestinal
motility. Therefore, they advised the unnecessary sedation of
animals prior to contrast examination of the intestinal tract.
Comcerning the colon examination with contrast radioqgraphy. the
barium enema was better as it does not need to a pralonged period
and is considered an easier in technique rather than depending up
on the continuation of the enterogram. That is similar to that
reported by Gillette, et al. (1977) and Misk (1992) when they
performed the examination of the large intestine and colon by

rectal administration of barium, iodinated compounds and /or air.
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The radiographic views needed to obtain a radiograph
representing the lesion was lateral one in addition to anotner
one. That may be ventro—-dorsal or dorso—-ventral according to the
organ to be studied and the animal condition. The dorso-ventral
view was comfort to the conscious dog during radiography. The
abdominal contents are better to be radiographed in a ventro-
dorsal projection, but that induce more discomfort to the
conscious animal. Therefore. it was indicated for the unconscious
dogs. The same was reported by Douglas and Williamson (1972) as
they necessitated two planes to radiograph the part unaer
examination in order to enable an accurate visualization as the
radiograph is a two-dimensional impression of & three-dimensional
structures. In addition., the oblique view for esophagus seemed to
be important to agive more information as it avoids the
superimposition of the spine in cases of ventro-dorsal or dorso-
ventral views. That comes in agreement with Kealy (1987) when he
used the lateral and ventro—dorsal views for survey radiographs

of the esophagus. While for esophagram. the ventro—dorsal view

showed superimposition of spine. Therefore. he used the ri1aght
ventro—dorsal obligue view. Inspite of that,. Quick and Rendano
(1978) used the lateral and ventro—-dorsal views for contrast

study of the esophagus.

This study also showed that the animal fasting prior to the
radiograpny enable more details during evaiuation of the G.1.T.

That is as the same mentioned by Douglas & Williamson (1972) 3
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Gillette, et al. (1977): Quick & Rendano (1978) and Kleine &
Warren (1983) who found that the fasting of the animals 12-24
hrs. prior to radiography and in some times giving off laxatives
and enemas 1is necessary to obtain a good radiographs. The
ingesta in the stomach and intestine, feces in the colon and
rectum obscured other abdominal viscera. for abdominal contrast

examination and some non—contrast radiographs.

Thg presence of the radiopaque foreign body in the plain
radiograph in most cases not give an accurate localization of the
object (foreign body) either to be inside the G.I.T. or 1n the
peritoneal cavity. As those penetrate the abdominal wall from
exterior may pinch the G.I.T. and enter inside or puncture it.
That is because of the similar density of the most of all body
viscera particularly the intestine. The exploration here 1is the
aid to determine its location, although the position has no role,
as its removal is the aim, no literature have been tracecd

concerning this point.

Comcerning to the study of the alimentary tr;ct mucosa. 1t
was found that using of small amount of batrium as a contrast
draws the rugal folds of the stomach. That may be coincided with
Stowater (1980) who indicated the contrast tradiography to help
outlining of mucosal erosions or uWlcerations of the stomach.
While. Rebhun, Dill % Power (1982) and Gross & Mayhew (1983)

reported that the foals affected with gastro—duodenal ulcerations
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were sensitive to palpation of certailn body areas. out
confirmation of such ulcers 15 extremely difficult. On other
hanmd, Douglas and Williamson (1972) mentioned that the ulcers or
ot her small lesions of the bowel wall could be investigatea by
the X—trays. That is after emptying of the tract by starving the

patient and by giving laxatives or enemas.

The contrast agents are also valuwable for determination of
the size‘oF the hollow empty oragan when it fills it totally. When
the contrast solution or suspension outline the all lumen. i1t is
then of great value during the period of after—care or during the
period of follow—up of animal post surgervy. To evaluate the
variation in organ size and if there is any complications as
uncorrected suture or fistulae that lead to leakage of ingesta to
the peritoneal cavity resulting in many troubles. The use of
barium for the same purpose was indicated by Basher, Hogan,
Hanna, Runyon and Shaw (1991) when they used the contrast
radioaraphy +or confirmation of a congenital bronchoesophageal
fistula in a dog. The barium was seen 1n the right bronchus atter
its administiration orally indicating & connect106 between the

esophagus and bronchus.

The seat of suture after surgery usually subjects to a
degree o+ stenosis specially 1n the organs of narrow lumen as the
small intestine particularly when we use the inverted suture

pattern. In our study. as we aimed to use different sutures bv
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one technigue which was single row of i1nverted suture pattern to
evaluate the effect of different sutures on the degree of related
stricture or stenosis. It was found that the all sutures inauced
the same dearee of stricture, and there 1s no literature traced
concerning this aspect of the effect of suture material on the
luminal diameter. Most of the literature talked about the effect
of the suture patterns on the diameter as reported by Dean and
Robertson (1985) who classified the these patterns as whether
they invert. evert. or oppose the incised edges of the bowel., and
as whether they performed in single or double rows. They also
advised the use of two—layer inverting technique because o+ 1ts
reduced incidence of adhesions with maintenance of adequate lumen

diameter.

When we aimed to study the effect of x—ravs to demonstrate
the foreign bodies of the G.I.T.. we also studied the course of
these bodies throughout the digestive tract and found that most
of them passed rapidly to the stomach via esophagus except Ttew
cases that retained 1n the cervical part of the esophagus near to
the pharvni and near to the thoracic inlet. These results may be
coincided with that of Dehof+f (1987) who reported that most
foreign bodies are lodged in the cervical part or post cardiac
portion of the esophagus and about 20% of these cases occurred 1n
the precatrdiac region. We can explain the cause of this retention
to be due to esophageal curvature at the first (neatr to the

pharvnx) 1s dorsal curvature, and near to the thoracic tniet 1s
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ventral curvature those act as a predisposing cause or sttricture

for the lodgement of these bodies in these areas.

The foreign bodies in the abdominal cavity eithetr to be
inside or outside the digestive tract. In our study. the foreign
bodies inside the tract lead to some troubles that varied
according to their location. in esopbagus. there was a trial to
get v ide of this bodies by shaking the head and neck .
regurgitation and excitation in addition to all signs of illness.
When the foreign body reached the stomach. the most of all these
signs disappeared except the vomition after feeding particularly
if the body was sharp and the stomach is empty. Im the intestine.
the most characteristic sign was the depression. off food and the
frequent vomition. The cough and all signs of illness were
detected in a dog with a pork chop bone as a foreign body in the

esophagus., that is reported by Beizel and Brinker (1956).

Among the esophageal experimental studies. the exposure at
the neck region was carried out through the ventral aspect of
neck. Its identification depends up on its colour which 1%

bluish~-red and also depending up on t he stomach sound Aas
mentioned by Christoph (1975). While, Berge and Westhues (1966)
took the foreign body itself as a guide to reach the esophaaus
through the nectk incision. Therefore, we can concluge that the
presence of any foreign body in t he esophaqus shnould be

accurately determined firstly and then try to remove 1t manually
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or by long forceps. Or even try to push i1t to the stomacn and

apply laparo—gastrotomy.

Regarding the esophageal wound closure after removal of a
foreign body., the transverse closure may be regarded to be
preferred than the longitudinal one. The degree of stricture or
stenosis after longitudinal closure was more thanm that after the
transverse one even was the suture pattern applied. That comes 1n
agreement with Dehof+f (1987) . He advised to attempt the
transverse closure for the induced longitudinal incision o+
esophagus to prevent stricture formation. He also added that some
surgeons recommended always doing a transverse incision and
closure. This recommendation is restricted to avoid the
probability of complete severing of esophagus that need to

difficult technique during anastomosis.

AMong the experimental studies on the stomach and i1ntestine,

It was found that gastrotomy or enterotomyvy to relleve & gastric
or intestinal foreign body accompanied with & better nealing
particularly in cases sutured with absorbable Sutﬁres. That 1s

explained among the tissue reactions toward these sutures., and as
there was & time—-healing relation ship. 1., t he more time
elapsed. the best healing is seen. That is explailned because of
the presence of suture in the seat of surgery in many cases tnat
not only allow the appositioning of wound edges but stimulate the

tissue to react toward it which 1n some cases retard or interfere
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with healing. Therefor.,. 1n sutures that disappeared rapidlv the
healing was better. On contrary to these results. it was tound
that the adhesions were more with mnon—absorbable sutures. That
couwld be attributed to the more reactions of tissue toward tnese
sutures. We must not consider the abdominal adhesions in aogs &
post operative complication. In contrary to the small intestinal
adhesions in horse that may cause colic and obstructions

(Robertson, 1982).

The stomach as a reservoltr for food in the digestive tract.
it is important to keep 1ts size as possible large enouwugh to
occupy the most great amount of foodstuff. Certain surgical
affection of the stomach has no way to be treated rather surgical
one throughout resection of certain parts of the stomach wall as
gastric ulcers and gastric tumors. It was found that up to SO%L of
the stomach size could be gastrectomized. This is in the same
range obtained by Gohar (19735) who made experimental
gastrectomies +or dogs and reported that /5 (60%) of the stomach
size could be gastrectomized. This variation could be attriouted

to different breeds used in both studies.

The same with intestine, as they are responsible for
digestion and absorption of the food ingredients. Therefore, 1ts
+ull presence is 1mportant. but resection of certain lengtns 1s
obligatory to treat certain affection. It was found tnat the

-

animal could tolerate the resection of up to £ meters but that
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need to a specific medical after—-care. Many authors studiec this
point and reported that the animal could tolerate resection o+ up
to B80O% of the intestinal length if the ileocolic valve was not
1ncluded in the resection. When this valve was removed., S0% only
of the bowl length could be resected (Bojrab, 1972 and Fouad, et
al., 1985). While, White (1987) reported that resection of more
than 30% of the intestinal length in equine result in weight loss
and chronic malnutrition wunless the diet was modified to
substitute a highly digestible +ood stu++. Also. Tate (1987)

comes in agreement with White ((1987) as he mentioned that

resection of 40-60 % of the pony small intestine results 1n
malabsorption. weight loss and liver damage. The restrictions
that is aforementioned above by Bojrab and Fouad, et al. about

the resection of ileocolic valve could be explained to be due to
the more important role of this valve as a barrier for
colonization for the large number of micro-—organisms that could
pass from the large intestine in which it is non—pathogenic to
the small one in whaich it becomes more pathogenic resulting 1n
many problems of 1nfections that may lead To death. We can
conclude that the decision of the resection o+f certain part of
the stomach or intestine must be takenm after a good examination
of the case and ensure that there no any substitutional trial
rather than resection. That resection must be limited to the seat
of lesion and avoilid any unnecessatry resection o+ any partc all

over the gastro—intestinal tract.
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All the sutures in this work (absorbable and non—absorbable)
produced tissue reactions particularly 1n samples collected atter
1 and 2 weeks of suturing, that is explained to be due to a
correlating factor between the all sutures that may be the
process of suturing itself, as stated by Fouad et al (1985) who
found that all sutures produce tissue reaction that lasts at
least S days. and attributed such effects to the trauma during
passing of the needle and suture through the tissue and to the
physicochemical properties of the suture matetrials. The only
diF#eranée is that the treactions extend here all over the period
of sample collection (1,Z2,2, and 4 weeks) but its degree and type

differed according to the type of suture material.

With plain catgut, the all samples not show the suture after
7 days and that is attributed to the rapid absorption, that is in
agreement with Hickman and Walker (1980) who reported that the
plain catgut undergoes rapid disintegration within Z—-7 days and
produce i1ntense reactions. the presence of nodules of lvymphoid
cell aggregation in the mucosa and the chronic i1inflammatory cells
(macrophage. lymphocytes., and fibroblasts) in the submucosa are a
good evident for the phagocytosis as a process by which the
absorption of the foreign protein (suture material) occurtred.
The onlv difference with these authors 1s that the deqgree of
inflammation 1S not so intensive., as the vascular responses

minimal and the lining epithelium is intact. that may be aue to

collection of samples after 7 days as the inflammatory process
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was suppressed.
With chromic catgut, the presence of suture remnants 1N
samples till 28 days &as homogenous easinophilic structureless
material means that the tanning of the catgut with chromic acio

retard its absorption. The proteineous nature of the suture

allowed it to react with the basic part of the stain (Eosi1n)
resulting in its appearance as eosinophilic material. The
presence of thick layer of chronic inflammatory cells

(macrophage. lymphocytes, and fibroblasts) surrounding the suture
is reFe;red to the subject responsible for its engalphing or
absorption. Fresence of few neutrophils with the tissue phagocyte
invading the suture indicate that they appear early before the
chtronic cells, that is in agreement with AL-Dahash, AL~-Sultan,
Yasin, and Singh (1990) who mentioned that the neutrophils are
initially the predominated cells. but later. the macrophage.
lymphocytes., and fibroblasts are predominate. while., the plasma
cells, lymphocytes, esinophils, and giant cells are occasionally
seen.

With dexon, few cases were assoclated with necrotic
enteritis characterized by destruction o+ the lininfg epithel ium
that represented by leukocytes mainly neutrophils and macrophaage
with presence of line of demarkation between the necrotic and
healthy atrea. Although. Hickman and Walker (1980) reported that
the braided mature of the dexon is slightly abrasive and mav have
a sawing effect on the chronically inflamed area. We cannot

attribute such pathological changes to dexon. that is confirmea
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from the other results that showed that 1t causes only hvberemia
1N the lamina propria. focal oedema and dilatation of blood
capillaries in submucosa and infiltrationmn of neutrophils 1n otner
area.

With mersiline, the most inflammatory reactions anvtime are
seen. The thick lavyer of inflammatory response surrounding the
suture in submucosa and musculosa, dilated blood vessels %
destructed mucous membrane in mucosa, as well as infiltrated
neutrophils and extravasated erythrocytes 1N the mucosa and
underlyiég submucosa respectively indicate the severity of the
inflammatory reactions allowing the suture unsuitable to be used
in such organs. In the contrary, prolene, is the suture material
inducing the least troubles. The body tissue reacted only by
formation of a fibrous tissue capsule surrounding the suture.
Presence of few macrophage infiltrating this capsule indicating
that the tissue tried to phagocyte this foreign suture but i1ts

synthetic nature was a stand against that.

The cellular reaction varied with the suture material used.
The: more inflammatory cells obtained with absorbable sutures. The
neutrophils were more around dexon and less in cases of plain and
chromic catgut. In contratry to the results of Varma., Johnson,
Ferguson, and Lumb (1981) who obtained large numbers ot
neutrophils indicatinag local infection in wounds containing

plain., chromic, silk., and braided dacron. while witnh My ion.

steel, and dexon. the numbers decreased. This difference could be
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attributea to the different time of sample collection. as
neutrophils appear early are due to acute inflammation (early
time ) and 1n infection. And our surgery 1s 1induced nearly unaer

the same aseptic condition.
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SUMMARY

This work was done on 44 of stray dogs (males & females) of
different weights and different ages. They were divided intc two
main groups, the first, to study the normal gastro—-intestinal
tract with & without contrast media, with special reference to
the suitable time needed Ffor contrast radiography of certain
organs. The second group subdivided into two subgroups., subgroup
1, for experimental induction of some surgical affections of the
G.I.T. ‘. then application of x—ray for diagnosis of such
affections using different radiographic views, different methods
of animal control 2 preparation as fasting, application o¥f
tranquilizer (Combelen) in a dose of 0.2 mg/ Kg. EB.wt. injected
intramuscular and general anaesthetic (Nesdonal S%) in a dose of
20 mg./ kg. bw. injected intravenous and priored by Combelen in a
dose of 0.2 mg./ kg. bw. injected intramuscular. Surgical
affections were then treated surgically using different suture
materials that were non—absorbable (prolene % mersiline) ancd

absorbable ones (plaim, chromic catgut and dexon) and studv their

effect on the tissues to evaluate which one(s) is better after
visual and histopathological examination for samples obtainecd
after euthanasia. The subgroup 11, used to conduct some
experimental surgical studies on the esophagus (exposure and
esophagotomy using longitudinal incisions then closed by
longitudinal % transverse closure). on the stomach (gastrectomv
of different segments). and on the intestine (resection for 0.5
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1. 1.5 and = meters of its length using the ascending tresection)
The ef+ect of such operations on the general condition of the
animals was recorded.

The anaesthesia adopted for such surgical operations were by
two methods. The first by use of Combelen in a dose of O.Z mg./
kg. bw. followed by Nesdonal 4% in a dose of 20-30 mg./ ka. bw.
injected imtravenous. the second was by injection of ketalar
intramuscular 1in & dose of 1O mg./ kg. bw. preceded by Rompun

intramuscular 1n a dose of 0.3 mg./ kg. bw.

This study revealed that. the fasting of amimals prior to

the contrast radiography is of an important role in this manner.
The normal G.I.T. not appeared by plain ®x=ray films particularly
the collapsed parts while the seat or position o¥f the parts
containing air as the stomach and colon could be determined.
The most suitable time for esophagram was immediatelv after
swallowing of barium paste or even during swallowing. For the
gastrogram was not less than 10 minutes. While for the
enteroaram. was S0 minutes then repeated hourly until excretion
of barium.

The excretion of barium through the anus was very retarded
1N cases that were generally anaesthetizced by Nesdonal preceded
by Combelen inspite of the control was very easy with S h
cases.

The choosing of the other suirtable views rather than the

lateral one must depend on the degree o+ comfort allowea to the
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animal during radiography.

When the x—ray used for diagnosis of any suspected toreign
body in the abdominal cavity or G.I.T. we found that the plain
films only enough to visualize the objects of high density. Whiie
the objects of low density usually need contrast films.

For the radiographical study of the colon. it was better
examined by using of barium enema immediately or few minutes
later.

The visual examination of the seat of surgery after
gastrotoﬁy, partial gastrectomy, enterotomy., and intestinal
resection % anastomosis revealed that the healing was better 1i1n
cases of plain and chromic catgut as there was difficulties to
determine the seat of surgery. In contrary. the healing was bad
in cases of prolene % mersiline particularly in cases examilined
before 21 days of surgery. The adhesion, was more in cases
sutured with non—absorbable sutures. It was present between the
seat of suture and the mesentery. seat of suture and internal
abdominal wall at seat of laparotomy., and between the colon and
urinary bladder after partial colectomy. The stenosis deagtree,
after the anastomosis showed no differences in case of different
sutures used but the thickening at seat of suture increased with
prolene.

The histopathological examination revealed that t he
mersiline 1s the suture material inducing most tissue reactions.
while the prolene is the suture material inducing least reactions

as a non—absorbable sutures. But. +for the absorbable sutures the

www.manaraa.com



11<
aexon 1S5 the suture of less reactions than plain ana cnhromic

catgut.

The experimental studies on the esophagus showed that the
transverse closure may be indicated fotr small esophageal wound
than the longitudinal one.

The animal could tolerate resection of up to SO0 % of the
stomach size without complications.

The intestinal resection could be done for up to Z meters of
the 1nteétinal length without severe complications.

CONCLUSION

From the foregoing results. we can conclude that the plain
“—rays is not enough for perfect % complete study of the G.I.T.
although it can visualire certain affections as the radiopagque
foreign bodies. But many cases need contrast radiography for
thorouagh evaluation. Therefore, t he use of He=rAYS for this
purpose must include both plain & contrast radiogtaphy

respectively. and tne later one is repeated at intervals.

The prolene as a suture material is most preferable For the
surgical closure of stomach and intestine, as 1t causes a good

healing. and least tissue reactions.

The doa could tolerate resection of un to S0 % oFf t he
stomach size. and also could tolerate resection of up to % meters

of the 1ntestinai lengath without severe complications.
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