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THE RESULT OF VAGOTOMY AND
GASTROENTEROSTOMY AFTER

THREE TO FIVE YEARS
By B. V. McEvEDY, F.R.C.S.

Senior Registrar, University College Hospital, London

and G. K. KIRKLAND, M.B., Ch.B., D.P.H.
Assistant Surgeon, Oldham Royal Infirmary and Ancoats Hospital

It is only iI years since Lester Dragstedt re-
introduced vagal section in the treatment of peptic
ulcers, yet in this short period, after attaining a
popularity almost equal to that of partial gas-
trectomy, the operation has fallen into disrepute
and is now rarely performed. Despite the many
failures large numbers of patients have been cured
by vagotomy although the different factors pro-
ducing success or failu"re have not been adequately
elucidated. In the three years prior to I948 it was
shown that vagotomy was contra-indicated for
-gastric ulcers and that for duodenal ulcers a
gastroenterostomy must also be performed to
overcome the gastric stasis produced by paralysis
of the stomach. This paper sets out the results of
one surgical team between I948 and I95I, during
which period all duodenal ulcers were treated by
vagal section with, in all cases, the vagotomy
accompanied by a gastroenterostomy.
The technique of the operation was essentially

that put forward by Dragstedt (I947). The gastro-
enterostomy was placed within 2 in. of the pylorus
as on barium meal, this was found to be the most
dependent part of the stomach; with the classical
type of gastroenterostomy on an atonic stomach a
pouch is formed between the stoma and the pylorus
in which food is retained for long periods. All the
operations were performed under local anaesthesia
as this was thought to be the safest of all
anaesthetics.

The Follow-up Series
In this paper are considered i84 cases of peptic

ulcers operated upon by the late Peter G. McEvedy
and one of the writers (G.K.K.). The operations
were performed between 1948 and July I951, so
that all the patients have been followed for over
three years and some for more than six years. The
follow-up has been largely by questionnaire, but
nearly a quarter of the cases have been seen

personally; while questionnaire follow-up has
been criticized as inaccurate, it is of interest that
no case seen was worse than the questionnaire had
implied while several were better. The series con-
sisted of I75 duodenal ulcer and nine jejunal ulcer
patients.
Of the I84 cases operated upon two died in the

immediate post-operative period, both from in-
testinal obstruction. One was a case of malrotation
of the gut and death was from massive volvulus,
while in the second case the obstruction was due
to old tuberculous adhesion4 around the terminal
ileum. This mortality of just over i per cent. is
similar to that reported in many series.

Duodenal Ulcers
Of the I75 duodenal ulcer patients, six are ex-

cluded from the series as their letters were returned
undelivered, while seven further patients failed to
reply, so that a 92.5 per cent. follow-up was
obtained (i6z cases). Seven patients have died
since their operations from causes unrelated to
their peptic ulcers or their operation but un-
fortunately none were submitted to post-mortem
examination. Two patients are in sanatoria and
so are not subjected to conditions where their
ulcers might be troublesome. There were two
operative deaths. These i i cases are excluded
from the follow-up. Thus i i cases (86 per cent.)
of duodenal ulcers are reviewed.
The results were classified into good, improved

and bad categories. The good results were those
in which there were no complaints and the patients
were satisfied with the operation. In the im-
proved cases were included those who, although
able to work and getting no pain of indigestion,
complained ofsymptoms that prevented them from
forgetting about their stomach completely. The
bad results were where the ulcer pain had per-
sisted, further operations had been required or

copyright.
 on M

ay 17, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.31.360.511 on 1 O

ctober 1955. D
ow

nloaded from
 

http://pmj.bmj.com/


512 POSTGRADUATE MEDICAL JOURNAL October 955

where it was found impossible to lead a normal
life as a result of abdominal symptoms.

I949 1950 I95I Total
Total 65 53 33 I5I
Good 53 8i.5% 47 88.7% 30 90.9% I30 86.i%
Improved 9 13.9% 2 3.8% I 3% I2 7.9%
Bad 3 4.6% 4 7.5% 2 6.I% 9 6%

In reviewing this series it is important to com-
pare the results with those of duodenal ulcers
treated by gastroenterostomy alone. Clark (I951)
in his follow-up of over 300 gastroenterostomy
cases traced for I5 to 20 years, found that the
great majority of anastomotic ulcers occurred in
the first three years and after about ten years those
cases that were symptom free almost always -re-
mained well. Classifying his cases in a similar
manner to ours, his results are: Good, 68 per cent.;
improved, 9 per cent.; bad, 23 per cent.

Cooper (1,948), in a ten-year follow-up of 257
duodenal ulcers treated by gastroenterostomy
alone, found that the poor results were practically
always due to a jejunal ulcer and that an active
duodenal ulcer in the presence of a functioning
stoma was very rare. In the 49 failures (I9 per
cent.) of his series, jejunal ulcers were definitely
present in 37 and probably present in a further 12;
47 of the failures occurred in the first five years
and 13 of them settled with medical care and were
finally classified as good results.

In our series time will show if the steady upward
trend in the good result percentage is due to im-
proving surgery or whether the jejunal ulcers have
not yet developed in the later cases. While these
late results in the treatment of duodenal ulcers by
vagotomy and gastroenterostomy can be compared
favourably with those after other forms of treat-
ment, the percentage of failures is still high.
A comparison of pre-operative findings and the

post-operative results shows that some slight
selection of patients suitable for vagotomy is
possible. In the pre-operative investigation of a
case of duodenal ulcer, certain features can be
determined: Age, length of .history, presence of
pyloric stenosis, sex, history of haematemeses and
the results of the fractional test meal.

Age. Surgeons have always been chary of
operating upon the younger patient with a duo-
denal ulcer with the result that many young men
have been forced to lead unnaturally quiet lives
until, after ten years or more, an operation has
returned them to a normal life. In this series age
had little bearing on the likelihood of a good
result ensuing.

Age Total Good Improved Bad
Under 4o 57 49 86% 4 7% 4 7%
Over 40 88 75 85.2% 6 6.8% 7 8%
Over 6o 6 5 83.3% I I6.7% 0

Length of history. Similarly the duration of the
disease does not affect the result. Both these
findings are unlike those seen after gastroenter-
ostomy alone, where the results improve the older
the patient and the longer the history.

History Total Good Improved Bad
Unders years 4o 36 90% I 2.5% 3 7.5%
5 to lo years 42 35 83.3% 7 i6.7% 0
Over Ioyears 69 59 85.5% 4 5.8% 6 8.7%

Pyloric stenosis. This has long been known to
give excellent results with gastroenterostomy alone,
the poor results usually being in those cases where
the obstruction is due merely to temporary oedema
around the ulcer.' If the pyloric stenosis is
diagnosed only on the clinical history of vomiting
of large quantities of food, the presence of visible
peristalsis or the operative finding of a dilated
stomach with a hypertrophied wall, the results
with gastroenterostomy alone are excellent. The
addition of a vagotomy does not appear to affect
the result in these cases.

Stenosis Total Good Improved Bad
Present 3I 29 93.6% I 3.2% I 3.2%
Absent 120 0OI 84.2% II 9.2% 8 6.6%

Sex. Only I4 women were included in the
series, an incidence of 9 per cent. All had good
results from the operation and although the
number is too small to be of significance this is
similar to the results after gastroenterostomy
alone, where women are found to be less liable to
have severe relapses.

Previous haematemeses. Haematemeses of in-
sufficient severity to require immediate operation
had occurred in i i of our cases, of whom seven
have obtained good results, two are improved and
two are bad results. In'none had there been any
further haemorrhages but the number of cases is
too small to carry any statistical significance.

Test meal results. From the test meal two par-
ticular points were determined; firstly the pre-
sence of a hyperchlorhydria and secondly the level
of the resting acid; it was felt that the latter was
the important reading in the test meal as it gave
some indication of the level of acidity which
bathed the duodenum in the hours between meals,
while the hyperacidity at meals is at least only
temporary and is buffered by the food. Un-
fortunately in only 70 cases was a test meal per-
formed pre-operatively but no significant difference
could be demonstrated in the results achieved in
the' different groups of gastric acidity.
Test Meal Total Good Improved Bad
Hyperchlor-

hydria 49 44 89.8% 3 6.I% 2 4.2%
Normal acid 2I 17 8i% 2 9.5% 2 9.5%
Resting acid
High 38 3I 8i.6% 3 7.9% 4 IO.5%
Normal 32 28 87.5% 3 9.4% I 3.I%
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Thus in the pre-operative selection of cases,
while pyloric stenosis patients and women are more
liable to get a good result, youth and a short history
do not contra-indicate the operation. The only
other pre-operative test that might be of use is the
night secretion volume and acidity but this was not
performed in our series. Vagotomy might be
found to give better results in those patients with a
high level of night secretion, where presumably the
vagal tone is high, than in those with a normal
level, thus giving a useful pre-operative method of
selection of cases.

In the post-operative examination complete
vagal section is the main factor in deternmining the
prognosis and the only means for deciding if this
has been accomplished is the insulin test. It has
been found that in the presence of hypoglycaemia
^overactivity of the vagal centre in the hypothalamus
occurs with an increased secretion of gastric acid.
'The test is performed on the resting stomach, the
resting gastric juice acidity and the fasting blood
sugar are estimated, after which 15 units of soluble
insulin are injected intravenously. Any rise in the
gastric acidity is taken to indicate that vagal
impulses are reaching the stomach. It has been
found that to stimulate the hypothalamus the
blood sugar must fall rapidly to below 40 mgm. per
cent, and even then 6 per cent. of the pre-operative

cases fail to show any rise in gastric acid. The
test is purely qualitative and a positive result gives
no indication of the number of vagal fibres that
are stimulating the stomach. A negative result is
also difficult to evaluate as the tube may not have
been in the stomach or the patient may be one of
the 6 per cent. who give a false negative unless a
pre-operative test has excluded these patients.
Finally the test is not without discomfort to the
patient.

In our series the insulin test was performed upon
74 cases and in these a rise in acidity occurred in
25 per cent.; thus it appears that in at least a
quarter of our cases vagal section was incomplete.
Repeated insulin tests on a few patients during the
years of the follow-up showed that negative tests
remained negative and that a test done in the
immediate post-operative period was quite re-
liable; this also indicated that no vagal regenera-
tion had occurred.

In comparing the results in those cases where
vagal section was incomplete with those where the
insulin test appeared to show that the vagotomy
was complete, the results are definitely better in
the latter group. Many cases in which the section
was incomplete, however, give excellent results and
this is to be expected in a test that is qualitative
rather than quantitative as in all cases a very
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careful vagal dissection had been performed and
presumably only a few small nerves had been left
in most patients.

Vagotomy
Complete
Incornplete

Total Good Improved Bad
55 74.3% 50 90.9% 3 5.5% 2 3.6 /o
19 25.6% 13 68.4% 5 26.3% I 5.3%

In the two bad results in the group where vagal
section appears to be complete, both required
further operation for recurrence of their original
abdominal pain. In both their duodenal ulcers
had healed and while in one no abnormality was
discovered at operation, in the other a hyper-
trophic gastritis, noted at the time of his first
operation, was still present and unchanged and was
the probable cause of the symptoms. Neither of
these patients was improved by their second
operation.

In the bad result patient, whose vagotomy was
incomplete, a large jejunal ulcer was found at his
subsequent operation and this was treated by a
partial gastrectomy; since that time he has been
very well. This patient was operated upon by an
assistant and was his only case in the series; vagal
section was probably very incomplete and this was
really a duodenal ulcer treated by simple gastro-
enterostomy. The poorer results in cases treated
by surgeons with only a small series has been
noted by Jordan (1952).
The only other test that might be of use in

determining if the vagal section has been com-
plete, is the post-operative night secretion estima-
tion. This test was not performed in our series as
it was felt that the results would be untrustworthy
due to the gastroenterostomy and the reduced
gastric tone and mobility; both of which would
affect the amount of the gastric aspirate. However
in a total vagotomy resting gastric section would
be practically negligible, while the amount of
secretion in the other cases might give some
indication of the degree of vagal section.
Thus in the post-operative determination of the

prognosis, the insulin test is the main factor avail-
able but if the operation has been performed
thoroughly, even if the vagotomy is incomplete, a
high proportion of good results will be achieved.

The bad results. Nine patients received bad
results from their operation and in four of these a
second operation was performed. As already
mentioned, in one a large jejunal ulcer was found
and in another a hypertrophic gastritis had failed
to subside, but in all four cases the original
duodenal ulcer had healed. In the other two of
the four operation cases no abnormality was dis-
covered. In the five patients who have not had
any further operative treatment the original duo-
denal ulcer appears to be active in one but in the
other four cases no cause can be found to account

for their symptoms. Thus out of the nine
failures, in six there is no obvious abnormality
despite thorough investigation. The symptoms
of which they complain include nausea and vomit-
ing, indigestion and typical ulcer pain. Probably
these symptoms are largely the result of faulty
mechanics due to the loss of tone and motility of
the stomach with imperfect emptying and sub-
sequent gastritis. The appearance of a gastritis
is very difficult to be certain about and may easily
be missed at laparotomy or on examination of a
partial gastrectomy specimen. The two patients
with negative laparotomies received no benefit
from their partial gastrectomies and possibly even
after resection stasis might still occur in the atonic
stomach and prevent relief of symptoms. Barium
studies in the six idiopathic bad results, however,
failed to demonstrate any very marked gastric
stasis, so as yet the cause of these failures is
undetermined.

The improved cases. Most of the symptoms here
again appeared to be due to mild mechanical
defects as a result of the reduced gastric tone.
The commonest trouble was a feeling of distension
after meals with flatulence and belching; other
complaints were very similar to the post-gastrec-
tomy dumping syndrome, with faintness and
sweating after large meals necessitating the patient
lying down. In most of this group of patients
symptoms appeared to be getting less frequent,
possibly as a result of recovery of gastric tone,
avoidance of large meals and by gastric hyper-
trophy overcoming any mechanical obstruction.

The good results. These were remarkable for
the excellence of their results, the immediate
post-operative relief of their symptoms and the
rapid increase in well-being. Most patients had a
good appetite and enjoyed large meals and a full
life. Many had put on weight and formed a
marked contrast to the successful partial gastrec-
tomy cases where often, although free from all
pain and indigestion, only small meals can be
taken, the appetite is poor or cannot be assuaged
without discomfort and the patients fail to put on
weight for many years. None of our cases com-
plained of diarrhoea although many said that their
bowels were improved and that they resorted to
laxatives less frequently.

In comparing the results after vagotomy and
gastroenterostomy with those after partial gastrec-
tomy, three main features are available for
comparison; the mortality, the recurrence of
ulceration and the associated effects of the opera-
tion. The mortality in the best centres for partial
gastrectomy is rarely under 3 per cent. and is
much higher throughout the country; for vagotomy
and gastroenterostomy a mortality of about i per
cent. as in this series is about that to be expected,
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while large series without any deaths are recorded
(Dragstedt, 1950). The incidence of recurrent
ulceration after partial gastrectomy is low, prob-
ably in the region of 3 per cent. in the centres where
a high resection is performed but higher after the
more average resections performed elsewhere. In
our series the bad results formed 6 per cent. of
the cases although, as explained, only one of these
was due to a jejunal ulcer. Among the associated
effects the ability of the patient to enjoy his life,
work hard and be really fit must be taken into
account as well as the minor annoying features
such as post-prandial distention and the dumping
syndrome. One of the most satisfactory features
of our series was the general well-being of the
patients and this, together with the lower mor-
tality and the nearly comparable percentage of
good results makes the comparison of the two
operations more equal.

Gastrojejunal Ulcers
Treatment of this type of peptic ulcer remains

the one popular indication-for the operation; good
results are reported by numerous authorities (Orr
and Johnson, I949) and the effects are considered
by others to be superior to repeated resection in
those cases that follow partial gastrectomy (Walters,
I955). It is this fact that makes it difficult to
understand the poor regard for the operation in
the treatment of duodenal ulcers. If, as is
generally admitted, the main failing of gastro-
enterostomy for duodenal ulcers is the high in-
cidence of jejunal ulcers and if the latter are
believed to be cured by vagotomy, it is reasonable
to assume that associating the gastroenterostomy
with a vagotomy will prevent the formation of
jejunal ulcers and cure the duodenal ulcers.

In discussing jejunal ulcers two main varieties
must be considered, those following gastro-
enterostomy and those after partial gastrectomy.
After partial gastrectomy they rarely occur unless
the original lesion was a duodenal ulcer; after
gastroenterostomy they are less common in the
presence of pyloric stenosis, in elderly patients or
if there is a long history of ulceration, all con-
ditions where the acidity tends to be lowered.
Nearly always the ulcer occurs in the efferent loop
of the jejunum or on the line of the anastomosis
and is usually quite small, only about 50 per cent.
being demonstrable on barium studies.

In our series there were only seven jejunal
ulcers and all followed gastroenterostomy for
duodenal ulcers; their second operations occurring
one to nineteen years later, averaging six years.
Six were treated by simple vagotomy and four of
these have remained very well since their opera-
tions five years ago; the seventh had his vagotomy
combined with re-doing of the gastroenterostomy

and has also been very well for five years. Of the
other two, one began to develop obstructive symp-
toms after six months and at a further operation
the jejunal ulcer was healed but in healing had
obstructed the stoma; since partial gastrectomy he
has been very well. The other case originally had
a gastroenterostomy in 1943 followed, in I947, by
an enteroanastomosis and developed a jejunal
ulcer which was treated by vagotomy in I949;
however his jejunal ulcer failed to heal and a year
later he had a partial gastrectomy, since when he
has been very well. The association of the entero-
anastomosis with a gastroenterostomy carries a
high risk of jejunal ulceration and is almost com-
parable with the Mann-Williamson operationi in
dogs. Maybe the presence of this enteroanasto-
mosis explains the failure of the ulcer to heal, but
in this one case the vagotomy was also incomplete
as shown by the insulin test. No cases of jejunal
ulcer following partial gastrectomy were treated in
this series.
Two cases of gastrojejuno-colic fistulae were

treated, both following gastroenterostomy for
duodenal ulcer. The first had his original opera-
tion in 1929 and reported in a poor general con-
dition in 1950 after a year's diarrhoea; at operation
he had a very large jejunal ulcer with a large
fistula into the colon, vagotomy was performed, the
gastroenterostomy undone and a new one made.
A catheter was placed in the fistula into the colon
and brought out of the lower end of the wound;
this fistula discharged very little and healed
spontaneously. Since that time he has been very
well.
The second case had his gastroenterostomy in

1944 and developed a jejunal ulcer in 1948; this
was followed in two months by loss of his pain and
onset of diarrhoea and foul eructations. He was
treated by vagotomy and division of the fistula into
the colon, which was drained by a catheter; the
gastroenterostomy was left. Post-operatively he
was very well but unfortunately died four years
later of carcinoma of the larynx.

These results for jejunal ulcers seem to confirm
the general opinion that vagotomy will heal the
ulcer, but fibrous obstruction in a small number of
cases suggests that the larger ulcers should be
associated with undoing of the original anasto-
mosis and formation of a new stoma; undoubtedly
closure of the stoma is inadequate as the resultant
gastric stasis will produce the undesirable effects
of simple vagotomy. The excellent results of this
simple treatment of gastrojejuno-colic fistula is
also of importance, as usually these patients are in
a parlous condition and the major operation of
gastric and colonic resection often advised carries
a high mortality.
Bibliography on page 537
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possibility of necrosis and autodigestion in an
aberrant pancreas producing a cyst in which no
trace of the original lesion could be found.

(d) Cyst of Brunner's glands. Robertson (I94I)
mentioned the possibility of a retention cyst of
Brunner's glands but stated that these cysts were
usually only a few millimetres in diameter and were
symptomless. Booher and Pack (1946) reported a
case of cystic tumour of duodenum of this nature
in a female aged 52.
Adenoma of Brunner's glands are rare. They

present with haemorrhage or obstruction. Feyrter
(1934) found three in 2,800 duodena examined.
Cases have been reported by Willis and Lasersohn
(1925) and Balfour and Henderson (I929). These
adenomata may undergo cystic degeneration.
There was no histological evidence of this in our
specimen.

(e) Lymphatic cyst arising in the submucosal
lymphatics. Lymphatic cysts are not uncommon
in the mesentery of the small intestine. We have
not been able to trace any case of submucosal
lymphatic cyst in the literature.
The only similar case of duodenal cyst in the

literature was reported by Riker (I95I). In dis-
cussing the probable aetiology he mentioned the
possibility of a duodenal cyst being the result of a
tiny mucosal perforation with abscess formation
and organization of haematoma from spontaneous
submucosal haemorrhage.
From the histology it is evident that this cyst

had been present for some time. Haemorrhage
occurred into it probably at the time of the
eclamptic fits. This would account for the rather
marked fall in blood pressure which succeeded the
convulsions, the early appearance of anaemia, the
pain and tenderness in the upper abdomen which
we had regarded as hepatic in origin, the slight
jaundice and especially the incomplete duodenal
obstruction which was such a dominant feature of
the case.

Treatment of duodenal cysts is on the whole
extremely unsatisfactory. One reason for this is
that they usually occur in infants who, because of
prolonged vomiting, are poor operative risks.
Mortality in infants is as high as 70 per cent.
(Gordimer and Bluestone, I950), but it is lower in
adults. In no case in the literature has duodenec-
tomy been performed for this benign condition.

Summary
A case of post eclamptic anuria complicated by

duodenal obstruction due to haemorrhage into a
duodenal cyst is described. The difficulties en-
countered in the management of the case are
discussed. A review of the literature on duodenal
cysts is given.
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