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Oesophago-antrostomy with
pyloroplasty - radiological
manometric findings in the
baboon
L. C. J. VAN RENSBURG, A. D. KEET
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Summary

Oesophago-antrostomy with and without pyloro
plasty, and with- preservation of Latarjet's anterior
nerve with an intact pylorus, was studied in chacma
baboons. Radiological and manometric studies
showed that pyloroplasty is unnecessary after
oesophago-antrostomy with an incidental vago
tomy and that pyloroplasty in fact interferes with the
muscular rhythm of the pyloric sphincteric cylinder.

S Air Med J 1983: 63: 816-819.

The addition of a pyloroplasty to the operation of oesophago
antrostomy eems to be a logical concept because of the inciden
tal vagotomy. Although this is still recommended by surgeons
there is enough documented evidence to prove it an unnece ary
tep.\ We studied the radiological and manometric findings in a

group of chacma baboon over a period of 6 months_

Materials and methods

The experimental animal was the adult baboon (Papio ursinl/s
ursinus) and subjects were divided into three groups: group A
oe ophago-antrostomy without pyloropla ty (4 animals) (Fig. I);
group B - oesophago-antrostomy with pyloroplasty (4 animal)
(Fig. 2); and group C - oe ophago-antrostomy without pyloro
pia ty and with preservation of Latarjet's anterior nerve (3 ani
mal) (Fig. 3).

The baboons, of either sex and weighing ± 17 kg, underwent
the operation after a period of conditioning. The operative
procedure was performed under general anaesthesia_ Ketamine
hydrochloride 100 mg was injected intramuscularly to subdue
the animal 0 that anaesthesia could be induced by an intrave
nous injection of pentobarbitone sodium 20 mg/kg body weight.
Thereafter pentobarbitone 4 mg/kg was given intravenously
every hour during the operation.

An upper midline incision was used to open the abdomen. The
oesophagus was mobilized to obtain an adequate length for
anastomosis. The upper part of the stomach and distal oesopha
gus was resected, leaving a distal gastric segment 7 cm long on
the greater curvature side and 5 cm long on the le ser curvarure
side. The spleen was not removed. The upper part of the gastric
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Fig. 1. Group A. Oesophago-antrostomy without pyloroplasty.

Fig. 2. Group B. Oesophago-antrostomy with pyloroplasty.

remnant was closed with a continuous 3/0 chromic catgut
surure. The oesophagus was anastomosed to the anterior wall of
the stomach just below the gastric closure in two layers. An
interrupted posterior layer of3/0 black silk was inserted in such a
manner that the oesophageal muscle was anastomo ed to the
seromuscular part of the stomach before the gastrotomy was
performed. On completion of this layer the stomach was opened
to insert a layer of a continuous 3/0 chromic catgut suture
between the oesophageal mucosa and the gastric mucosa. The
anterior suture line was then completed with interrupted 3/0



Fig. 3. Group C. Oesophago-antrostomy without pyloroplasty
and with preservation of Latarjet's anterior nerve.

black sutures between the oesophageal musculature and the
seromuscular part of the stomach. The pyloroplasty was of the
Heineke-Mikulicz type employing a single interrupted layer of
3/0 chromic catgut sutures. Complete truncal vagotomy was
established in all animals in groups A and B. In group C the
proximal gastrectomy was performed as described, carefully
preserving Latarjet's anterior nerve and severing the posterior
vagus nerve. For the first 48 hours after the operation the animals
received intravenous feeding and then small sips of water, and
within 5 days they were eating their normal pellet diet.

Three months after the procedure cine fluoroscopy was per
formed. Each animal received a dose of ketamine 10 mg/kg,
which was enough to produce sedation but not interfere with the
swallowing reflex. A mixture of thick barium paste and the usual
solid pellet diet, having the consistency of thick porridge, was
administered with a spoon and swallowed without difficulty.

Results

It is proposed to interpret the results according to the descrip
tions of the anatomy of the distal part of the stomach by Cun
ningham2 (in man and the anthropoid ape), ForsselP and Tor
gersen4 (in comparative anatomical studies) and others.5

•
6

According to these authors the circular muscularis externa forms
a tube-like thickening, 3 - 4 cm in length, in the distal stomach,
called the pyloric sphincteric cylinder ('canalis egestorius'). The
pyloric ring (sphincteric ring or 'right canalis loop') is not a
separate structure, but merely a localized, annular thickening of
the aboral part of the cylinder. While the circular fibres of the
ring are sharply demarcated from those of the duodenum by a
fibrous septum, no such division exists on the gastric side where
the fibres of the ring merge imperceptibly into those of the
cylinder. Anatomically and functionally the ring forms an inhe
rent part of the cylinder. 1

-
5 The various parts of the cylinder do

not function separately, but act as a unit. The movements of the
cylinder in the living human stomach as seen radiographically
have been fully documented. i Our previous cine radiographic
experience showed that the movements inP. uTsinus uTsinus were
identical to those in humans. (The abovementioned authors
indicated that the concept 'antrum' could not be defined anato
mically, and advocated the abolition ofthis term.)

Group A (Fig. 4). The usual finding was that the barium
filled oesophagus emptied rapidly into the remaining stomach,
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Fig. 4. Group A. Radiographs a, band c show a sequence of active
contractions of the pyloric sphincteric cylinder. Radiograph d
shows some degree of oesophageal reflux and the radiographic
appearance of an intact pyloric sphincteric ring.
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the stomach started emptying within 2 minutes, and active con
tractions of the pyloric sphincteric cylinder were observed.
Within a period of 7 minutes half the barium had left the sto
mach. 0 reverse peristalsis was observed and no duodenogas
tric reflux occurred. Oesophageal reflux was observed occasion
ally. Within 5 minutes the proximal small bowel was filled with
barium.

a

Fig. 5. Group B. Weak, irregular contractions and the typical
radiographic picture of a pyloroplasty are seen in a and b. Radio
graph c reveals poor contractions of the pyloric sphincteric
cylinder with the impression that the stomach is emptying by
gravity.

Group B (Fig. 5). The oesophagus emptied well into the
stomach and barium began to leave the stomach after 3 minutes.
Weak, irregular contractions were observed in the remaining
stomach, but no normal contractions of the pyloric sphincteric
cylinder were seen. The typical radiographic appearances of the
pyloroplasty were evident, viz. temporary bulges (out
pouchings?) of the lesser and greater curvatures, lack of maximal
contraction of the cylinder, and failure of the pyloric aperture to
close. There was no duodenogastric reflux, but occasional
gastro-oesophageal reflux occurred. The overall impression was
that the barium left the stomach by gravity, and within 10
minutes 50% of the barium had left the stomach. Barium was
noted in the small bowel within a period of 10 minutes.

Group C (Fig. 6). The pyloric sphincteric cylinder showed
fairly normal-looking contraction waves, the barium leaving the
stomach within I minute with a 50% emptying noted at 5 mi
nutes. There was no duodenogastric or gastro-oesophageal
reflux.

Fig. 6. Group C. The pyloric sphincteric cylinder shows fairly
normal-looking contractions with good emptying of the remain
ing distal stomach segment.

Manometric studies
A water-filled gastric balloon was inserted during the original

operative procedure to test its size and accuracy for later mano
metric studies. Three months after the original procedure
manometric studies were performed under the influence of
ketamine 10 mg/kg. The baboon tolerated the insertion of the
gastric tube and balloon and was fed the usual barium and pellet
mixture. A transducer connected to a Hewlen Model W788A
monitoring machine was used for recording contractions in mil
limetres of mercury. Fig. 7 demonstrates fairly normal-looking

Fig. 7. Group A. Regular, fairly normal-looking contractions of
the pyloric sphincteric cylinder (measured in mmHg).



contractions of the pyloric sphincteric cylinder in the group A
model. In contrast the manometric findings in group B (Fig. 8)
show irregular disorganized contractions varying in intensity.
Fig. 9 demonstrates the manometric findings in group C. This
model was developed to compare the radiological and manome
tric findings with those in the two previous models. It should be
noted that the contraction waves were smooth, ofhigh amplitude
and fairly regular.
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Fig. 8. Group B. The contractions are irregular and disorganised,
varying in intensity (measured in mmHg).
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Fig. 9. Group C. The contractions are smooth and fairly regular
with a high amplitude (measured in mmHg).

Discussion

There are advocates for and against pyloroplasty or pyloromyo
tomy in patients who undergo oesophago-antrostomy. From
these experimental findings it became obvious thilt a pyloro
plasty was not necessary after oesophago-antrostomy. In fact a
pyloroplasty seems to cause a disturbance of the muscular
rhythm of the pyloric sphincteric cylinder as evidenced by our
radiological and manometric findings. The emptying of the
stomach depends upon the pressure grading between the sto
mach and duodenum, the amplitude of contraction of 'antrum'
and the physiological properties of the gastric content.s Accord
ing to Laplace's law the pressure within a cylinder is directly
related to the circumferential tension in its wall but inversely
proportional to its radius. Ifone considers the unresected vago
tomized stomach without drainage, delayed emptying certainly
does occur and many of Dragstedt and Camp's9 patients had to
have some sort of a drainage procedure. If Laplace's law is
applied this particular type of stomach is seen to have a poor
circumferential tension with a large radius. If the proximal half
of the stomach is removed the circumferential radius is reduced
and the muscular distal stomach (pyloric sphincteric cylinder)
probably generates a greater degree oftension with bener empty
ing. A pyloroplasty is an unnatural procedure, with interruption
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of the anteriorly situated circular muscularis externa fibres, and
must disturb the muscular tension of the wall. This may be the
reason why such a stomach does not empty as well as the stomach
with an intact pylorus. In an experiment on dogs in which they
studied the effect of pyloroplasty on the 'antral' and duodenal
activity, Ludwick er al. 10 found that the co-ordinated 'antral'
contraction and duodenal inhibition reflex was abolished by
pyloroplasty, with the 'antrum' and duodenum contracting
simultaneously, in contrast to the animal with intact pylorus in
which there was a reflex inhibition of the duodenum during
periods of large antral contractions. The addition of vagotomy
did not affect this. Our experimental model seems to demon
strate similar findings. In the baboon with an intact pylorus after
oesophago-antrostomy the pyloric sphincteric cylinder con
tracted well in spite of the incidental vagotomy. The explanation
for this is not easy unless one accepts the work by Jefferson er
al. lion dogs in which they suggest that extravagal motor fibres to
the stomach issue from anterior and posterior spinal roots and
from sympathetic trunks and descend to the stomach in the
splanchnic nerves and by other roots presently unknown.

For the last 5 years we have not performed a pyloroplasty or
pyloromyotomy on patients undergoing oesophago-antrostomy
for carcinoma of the stomach. In none of these patients did we
find any problems with gastric emptying or oesophageal reflux.

Conclusion

We feel that these experiments adequately prove that pyloro
plasty is not necessary after oesophago-antrostomy; in fact, pylo
roplasty may be undesirable because of the unusual irregular
contractions of the pyloric sphincteric cylinder.
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