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The choice of operation in the surgical treatment of chronic
duodenal ulcer remains a controversial subject. Partial gastrec-
tomy is now performed less frequently, as surgeons are
increasingly attracted to the advantages of vagotomy, which
effects a substantial reduction of gastric-acid secretion in most
cases. Recurrent ulceration appears to be more common after
vagotomy than after partial gastrectomy, but this disadvantage
of vagotomy is balanced and possibly outweighed by the higher
post-operative mortality rate after partial gastrectomy. The
major criticism of partial gastrectomy is that it leads to an
unacceptably high incidence of late complications, which include
alimentary symptoms such as postprandial abdominal dis-
comfort, dumping, and vomiting, and also impaired nutrition
manifested by loss of weight, anaemia, and more rarely osteo-
malacia. Although agreement is not complete, many publica-
tions support the contention that untoward alimentary symp-
toms are comparatively infrequent after vagotomy. However,
there is remarkably little information in the literature to sub-
stantiate the view that impaired nutrition is rare after vagotomy.
In order to provide data relevant to this latter problem, this
paper reports the results of a study of patients after vagotomy
and gastrojejunostomy for chronic duodenal ulcer.
Vagotomy has been extensively used in Sheffield since 1958,

and the interval between operation and the present review varied
between 37 and 57 months in the patients studied; we have
therefore considered the results as representing a post-operative

investigation at approximately four years. A gastric drainage
procedure must be performed simultaneously with vagotomy,
which by itself causes a high proportion of symptoms due to
delayed gastric emptying. Gastrojejunostomy was combined
with vagotomy in the present series, and the patients having
pyloroplasty in the period under consideration have not been
included as they were too few to merit detailed investigation.
The study was designed to give as much information as possible
without requiring more co-operation than could reasonably be
expected from our patients. The tests were therefore restricted
to peripheral blood examination, estimation of serum-iron and
serum-vitamin-B12 levels, and measurement of vitamin-B1,
absorption and faecal fat excretion. In addition, the patients
were asked about alimentary symptoms and weight changes
before and after operation. Insulin tests to confirm complete-
ness of vagotomy were not performed in all patients, but a
recent study from this department suggests that vagal-nerve
section was achieved in approximately 90% of patients (Ross
and Kay, 1964).
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Clinical Material

From a consecutive series of 120 patients with chronic
duodenal ulcer treated by vagotomy and posterior gastrojejuno-
stomy approximately four years previously, 25 were excluded
because of death (5), reoperation (7), failure to attend (7), and
distance from Sheffield (6). The 95 patients remaining for
detailed investigation were 75 males and 20 females. Some were
unable to undergo all the tests planned. All results described
as " after operation" refer to the study of these patients
approximately four years after vagotomy and gastrojejunostomy.

In order to have data with which to compare the results,
information was taken from various sources, which are described
in the next section. This information is called "control"
data.
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Methods

Haemoglobin concentration was determined as oxyhaemo-

globin in a grey-wedge photometer (King et al., 1948). The

red-cell count was made in an EEL electronic counter. The

immediate pre-operative haemoglobin level was known in 71

of the patients, but red-cell counts had not been performed

routinely at the time of operation.

Control data were taken from the records of 185 healthy
adults undergoing a routine haematological check during the

period of our study ; all had a haemoglobin estimation and 103

a red-cell count. These tests were made because the subjects,

mainly nurses, radiographers, and industrial workers, were

exposed to radiation risk, but in none was there any evidence
of haematological abnormality.

Serum-iron concentration was estimated by Ramsay's (1953)
method, using blood taken between 9 and 11 a.m. wherever
possible. Control data were taken from a previous study by
one of us (Baird et al., 1957) in which serum-iron levels had
been estimated by the same method and in the same laboratory
in a series of non-anaemic patients awaiting operation.

Serum-vitamin-B12 levels were assayed by Dr. S. Varadi and
Mr. A. Elwis in the Sheffield City General Hospital using the
Euglena gracilis method (Ross, 1952).

Vitamin-B,2 absorption was estimated with radioactive 58Co-
labelled vitamin B,2 by a urinary excretion method (Schilling,
1953). A 1-fLg. dose of 58Co-labelled vitamin B12 (specific
activity 1 tAc/ttg.), contained in a single-dose ampoule obtained
from the Radiochemical Centre, Amersham, was made up to

approximately 23 ml. with distilled water. Exactly 20 ml. was

immediately administered by mouth to the fasting patient and
an intramuscular injection of 1 mg. of carrier vitamin BL2
was given simultaneously. The 58Co content of all urine passed
in the next 24 hours was measured in a ring counter made up

of six 26-cm. Geiger-Muller tubes, using for the standard a

measured aliquot from the original dose solution. The result
was expressed as a percentage of the dose excreted in 24 hours.
Control data were obtained during the period of study from
27 volunteer patients with no significant alimentary or haemato-
logical abnormality.

Faecal fat excretion was measured by the method of van de
Kamer et al. (1949). Faeces were collected by the patient over

a period of either four or five days by a previously described
method (Cox, 1961). No special dietary restrictions were made
except to be sure that the subject had an adequate dietary fat
intake of more than 75 g./day. The result was expressed as

grammes of fat (as fatty acid) per day. Faecal fat estimations
had been made by one of us (Cox, 1963) in identical manner

in 52 patients with peptic ulcer before operation, and these
data were available for comparison.
Body Weight.-The patient's weight at the time of operation

and four years after vagotomy and gastrojejunostomy was

recorded. In addition, the patients were asked to estimate
their heaviest weight before operation, and this is referred to

as " estimated best weight." The ideal weight according to
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sex, height, and age was taken from the Documenta Geigy
Scientific Tables (1956).

Results

Peripheral Blood Studies.-The results for males and females
are presented separately in this section and are summarized in
Table I. The mean red-blood-cell counts in the patients after

TABLE I.-Haemoglobin and Red-cell Count Results in Controls and

Patients Before and Four Years After Vagotomy and Gastrojejun-
ostomy

Control subjects
Patients:

Before vagotomy
After vagotomy

Haemoglobin (g./100 ml.) Red-cell Count

No. Range Mean No. Range
S.D. S.D.

Males
111 13 3-18-0 15-4±1-0 88 40-6-4 5-1:0 5

56 8-8-17-5 15-3±1-7

71 8-1-18-1 15-2±1-5 68 3-5-5-8 4 9±0: 7

Females
Control subjects . 74 11-8-16 0 14-0±0-9 15 4-1-5-3 4 6±0 3

Patients:
Before vagotomy . . 15 9-2-16-6 13-5 1-8 -

After vagotomy . . 19 5-7-16 8 12 8±2-7 19 2-4-5-1 4-4±0-6

vagotOmy are not significantly different from those in the

control subjects and will not be considered further. In both

sexes the mean haemoglobin concentrations of the control

subjecits and of the patients before operation show no significant
difference. In the males the mean of the patients after operation
is not significantly different from the mean of the control

subjects or patients before operation. In the females the mean

of the patients after operation does not differ from that of the

patients before operation but is significantly lower than the

mean of the control subjects (P<0.01). However, after opera-
tion five of the female patients reported such factors as menor-

rhagia and recent oral iron therapy, which tend to confuse the

pattern; when the results of these patients are excluded from

consideration the mean haemoglobin concentration in the

remaining 14 is 13.6 g./100 ml. (S.D.= 1.9), which is not signi-
ficantly different from the mean of the control female subjedts
or of the females before operation. The distribution of haemo-

globin levels (Table II) is approximately the same before and

after operation. These results indicate that the haemoglobin

TABLE II.-Distribution of Haernoglobin Levels Before and Four Years

After Vagotomy and Gastrojejunostomy

No. of Males No. of Females

Haemoglobin (g.f100 ml.) Before After Before After

Vagotomy Vagotomy Vagotomy Vagotomy
(56) (71) (15) (19)

13-6 and over .49 64 9 9

116-13-5 5 5 3 6

9-6-11-5 1 1 2 2

9-5 and less 1 1 1 2

TABLE III.-Details of Patients With Haemoglobin Levels Below 11.8 g./100 ml. Four Years After Vagotomny and Gastrojejunostonty

Haemoglobin (g./100 ml.) Other Results after Iagotomy

Patient Age Before | After After Red-cell Serum Iron Serum Vitamin Other Clinical Features

Vagotomy Vagotomy Oral Iron Count (pg./100 ml.) B,2 (P41g./mi.)

Females
G.C. . .
G.R. . .
[.J. . .
F.B. . .
K.F. . .

57
44
36
47
41

9-2
11-4
10 8
14-5

9.9
11-6
8-3
9.9
5-7

12-4
13-3
13-1
14-1
12 3

3 8
4-1
4-1
3-3
2-4

13
92

34
30

374
262
202
218
222

Chronic nephritis
Menorrhagia
Anaemia in pregnancy
Nil
Menorrhagia

Males
F.G. .. .. 52 10-6 11-1
S.L. -. . , 57 17 5 8-1 13-5

5-0

3.9
25 137 Piles
10 254 Nil
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concentration is little altered four years after vagotomy and
gastrojejunostomy.
Anaemia occurred in some patients before and after opera-

tion but not in the control subjects. Using as the criterion
of anaemia haemoglobin levels below 13.3 g./100 ml. (90% on
Haldane scale) for men and 11.8 g. (80%) for women, the
incidence of anaemia after operation in women (26 %) is signifi-
cantly (P<0.05) higher than in men (8%). However, anaemia
is not necessarily a consequence of vagotomy and gastrojejuno-
stomy, since patients with low haemoglobin levels after operation
often had correspondingly low levels before operation (Table
III), and factors unconnected with the operation were clearly
important in several; these include bleeding piles, menor-
rhagia, and anaemia of pregnancy. No such factor could be
detected in two patients (F. B. and S. L. in Table III). The
anaemia of the post-operative patients was typical of iron
deficiency. A course of oral iron therapy lasting for one to
three months was sufficient to restore normal haemoglobin
levels.
Serum-iron levels are presented separately for males and

females (Table IV). The control data can be compared with

TABLE IV.-Serum-iron Levels in Control Subjects and Patients Pour
Years After Vagotomy and Gastrojejunostomy

Serum-iron Levels
No. of (ug./100 ml.)
Results

Range Mean : S.D.

Main
Control subjects .48 51- 261 143 ± 39
Patients:
Whole group .64 10-197 99 38
Hb > 13-3.. 55 33-197 103 29

Females
Control subjects .13 15- 139 97 ± 34
Patients
Whole group .18 13-121 62 +'32
Hb > 11-8 g. .12 30-121 72 +±30

the results in the patients after operation. The latter are divided
into two groups: the first group includes all patients irrespective
of their haemoglobin level; the second group differs from the
first in that anaemic patients are excluded, since anaemic
subjects were also excluded from the control series (Baird et al.,
1957). In male patients the mean serum-iron level after opera-

tion, even when the anaemic patients are excluded, is signifi-
cantly lower than the control mean (P<0.001). In female
patients the mean serum-iron level after operation is also lower
than the control mean (P<0.01); however, when the results
in the female patients with anaemia are excluded there is no

significant difference between the controls. and patients. When
the results in females with additional complicating factors such
as menorrhagia and recent iron therapy are also excluded the
mean serum iron in the remaining 10 patients (77 ,tg./100 ml.)
is not significantly lower than the control mean, which may

be due to the small number of female patients after exclusion.
Taking values below 60 ,tg./100 ml. as abnormal, the incidence
of hypoferraemia is 50% in women and 12.5% in men; this
difference is significant (P<0.001). Because of the low serum-

iron levels the data were studied to see if there was a fall in the
serum-iron values with increasing time after operation. The
mean values in patients grouped at monthly intervals showed a

tendency to fall, but this could not be confirmed by statistical
analysis, possibly because the time span of 37 to- 57 months
occupied by the patients in this study is too short to reveal a

definite trend.
Serum-vitamin-B12 levels in 83 patients after vagotomy and

gastrojejunostomy were: 66 males, mean 305 + S.D. 102 Fug./
ml. (range 137 to 529 /utg), and 17 females, mean 314 + S.D.
132 Fufg. (range 198 to 704 Fuqeg.). The male and female
means are not significantly different and correspond to the mean
values in the laboratory where the assays were performed. Only
one result was below the normal range of 150 to 850 ,u.tg./ml.
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The mean values in patients grouped at monthly intervals do
not show a tendency to fall with time after operation. The
tests of vitamin-B12 absorption by the Schilling test indicate
significantly reduced absorption in the patients when compared
with the control subjects (Table V). The mean value in the

TABLE V.-24-Hour Urinary Excretion of "Co Vitamin B12 in Control
Subjects and Patients Four Years After Vagotomy and Gastrojejunostomy

24-hour Urinary Excretion
No. of of "Co Vitamin B12 (% of
Results Dose)

Range Mean i S.D.

Controls .27 4-1- 39-1 15-6 6-7
Patients:
Males .42 2-3-34-4 119 +6-0
Females .. 15 2-7-16-6 11-6 4-4
Whole group .57 2-3- 34-4 11-8 5-6

male patients does not differ significantly from the mean in the
females. Taking 7% of the dose as the lower limit of normal
24-hour excretion of radioactive 5"Co, there were 19% abnormal
results in the male patients and 13% in the female patients ; this
difference is not significant.

Faecal Fat Excretion.-Taking a daily faecal fat excretion of
7 g. or more as abnormal, the incidence of steatorrhoea in the
men (43%) is not significantly different from that in the women
(33%). The distribution of results (Fig. 1) shows that steator-
rhoea was only mild in the majority. The mean faecal fat
excretion of 84 patients after vagotomy and gastrojejunostomy
(Table VI) is significantly higher than that of 52 patients with

0
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FIG. 1.-A comparison of faecal fat excretion in
52 patients with peptic ulcer before operation
(A), with 84 patients four years after vagotomy
and gastrojejunostomy for chronic duodenal ulcer
(B). The interrupted line at 7 g. fat pec day
represents the upper level of normal faecal fat
excretion. Mean daily fat excretion: A, 3.9 g.;

B, 7.5 g. P<0.0001.

TABLE VI.-Faecal Pat Excretion in Control Subjects and Patients Pour
Years After Vagotomy and Gastrojejunostomy

No. of Faecal Fat Excretion (g./day)
Results Range Mean + S.D.

Controls .52 10-11-6 39+2-1
Patients:
Males .65 10- 19-8 7-3 + 41
Females. 19 1-5 - 20-2 8-2 + 4 9
Whole group .84 10- 20-2 7-5 + 4-3

peptic ulcer before operation (P<0.0001). The mean value in
the males does not differ significantly from the mean in the
females.

Weight Change.-The majority of patients reported a gain
in weight between the time of operation and follow-up (Table
VII). In the whole group there was a mean weight gain of
2.8 kg; the mean gain in females (5.5 kg.) does not differ
significantly from the mean gain in males (2.1 kg.). More

22 February 1964
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detailed analysis indicates that weight change in the four years
after operation depends in part upon the relation between the
patient's estimated best weight before operation and his weight
at the time of operation (Fig. 2). Patients whose weight at the

TABLE VII.-Distribution of Weight Gains and Losses Four Years After
Vagotomy and Gastrojejunostomy

No. of Patients
Weight Change in kg.

Males Females Total

r > 15 .8 2 10)
Gains 10- 14 9 1 2 3 1.605-99 15 5 20~

<5 .19 8 27J
No change 5 0 5

r<5 .15 1 16
Losses 10-149995 1 6 28>1 19.. 2 1 3

>>15.3 0 3

cr
.X'Im

c.C
a

0

0 0

0'
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0
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30

25

20

+ l

o

10 -5 -
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25 -

X mean weight change
in each group

x

Nil -- 5 -5totO1-totS ->15
Difference between operation weight and

previous estimated bestweight Ckg.)
FIG. 2.-Relation between change in weight before and four years after
vagotomy and gastrojejunostomy. On the horizontal axis, the patients are
divided into groups according to difference between the patient's weight
at the time of operation and his estimated previous best weight (those
who gained weight up to the time oi operation are grouped with those
showing no change). Analysis of variance shows a significant (P<0.001)
difference between the mean changes in the five groups, and inspection of
these means shows a trend indicating that weight change after operation
is inversely related to weight change before operation. The regression
line fitted to the ungrouped dats has a coefficient of -0.580 (S.E.=

0.084), which is highly significant (P'O0.001).

time of operation was most below their previous estimated best
weight gained most weight after operation, and, conversely,
patients at their estimated best weight at the time of operation
lost most weight subsequently. The weight of the majority of
patients four years after vagotomy and gastrojejunostomy
remained below their estimated best weight before the opera-
tion. In four of the five groups shown in Fig. 2 the mean
weight deficit ranges from 3.8 to 5.5 kg. However, the group
of patients who were more than 15 kg. below their previous
estimated best weight at the time of operation remained on
average 12.5 kg. below their previous best weight. The number
of patients seriously below their ideal weight is much smaller
four years after operation than before (Table VIII).

TABLE VIII.-Relation of Actual Weight to Ideal Weight Before and
Four Years After Vagotomy and Gastrojejunostomy

Actual Weight as % of Ideal Weight
<80% 80-90% 90-110% >110%

No. of patients
Before vagotomy 19 26 53 2
After vagotomy. . 7 19 67 5

Discussion

The main purpose of this study was to provide information

relating to nutrition after vagotomy and gastrojejunostomy.

The interval between operation and study was approximately

four years, and a longer interval might modify the pattern

of results. However, since information is almost entirely lacking

on the effects of vagotomy on nutrition, this is a field which

requires extensive investigation.

Post-operative insulin tests to confirm completeness of vago-

tomy were not performed routinely in this study, and the

number of fully vagotomized patients is therefore uncertain.

However, the results of augmented histamine and insulin tests

in a recent study of patients treated by vagotomy in this depart-

ment suggest that an adequate vagotomy was achieved in 900%o
of 100 consecutive patients (Ross and Kay, 1964). The same

operative technique was used in our patients in whom an

approximately similar finding might be expected. The likelihood

that an inadequate vagotomy occurred in 10% of the patients

in the present study detracts from the purely physiological

interest of the results but does not annul their value in reflecting

the overall pattern of change after the operation. Furthermore,

it can reasonably be argued that the end-result of the operation

is compounded of many variables which no amount of testing

could evaluate fully-these include pre-operative gastro-

intestinal function, completeness or otherwise of vagotomy to

stomach, and extragastric structures such as the pancreas, biliary

tree, and small intestine, and size, position, and function of the

gastro-enterostomy. An analogy can be drawn with comparable

studies after partial gastrectomy in which the extent of gastric

resection remains an unknown but important factor.

Haematological status has not previously been studied in

detail after vagotomy, but abnormalities are generally believed

to be uncommon. Haemoglobin levels below 90% have been

reported in 14% of 40 patients eight years after vagotomy and

gastrojejunostomy (Burge and Pick, 1958), and in approximately

10% of 209 patients studied 10 to 14 years after operation by

Feggetter and Pringle (1963). In neither study was considera-

tion given to possible sex differences or to haemoglobin values

before operation. The present study suggests that low haemo-

globin values develop only rarely within four years of vagotomy

and gastrojejunostomy, since mean haemoglobin levels and the

number of anacmic patients were the same as before operation.

For the most part, anaemia occurred in the same individuals

before and after operation, and only two patients known to

have normal haemoglobin values at the time of operation were

found to be anaemic at the time of our investigation. Although

the cause of anaemia was not always obvious, it occurred more

often in women, in whom factors such as menorrhagia and

pregnancy seemed to be important. The good response to oral

iton therapy implicated iron deficiency as the cause of the

anaemia.

Although the haemoglobin levels were satisfactory, the possi-

bility that iron deficiency is a complication of vagotomy and

gastrojejunostomy, and may cause symptoms in later years, is

suggested by the significantly reduced serum-iron concentra-

tions. There may be a gradual depletion of iron stores after

operation, but our results did not span a sufficient period of time

to allow statistical confirmation of this. Longer-term studies

might reveal a definite pattern and show whether anaemia can

be expected to occur more frequently with the passage of time.

However, Deller and Witts (1962) were unable to find a signi-

ficant correlation between serum iron and time after partial

gastrectomy, although a progressive fall in haemoglobin levels

after this operation was demonstrated by these authors and by

Baird et al. (1959). Since haemoglobin and serum-iron levels do

not necessarily run parallel, both require further investigation

after vagotomy and gastrojejunostomy.

Studies concerning vitamin B,2 showed serum concentrations

almost entirely within the normal range but a significantly

reduced mean level of absorption in patients after vagotomy and

BMA RNA
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gastrojejunostomy. These two findings are not incompatible,
since the body's normal stores of vitamin B12 are sufficient to
cope with a considerable period of total deprivation (Schloesser
et al., 1958). The degree of reduced absorption in the vago-
tomized patients was relatively small and most would be
expected to replenish their stores at a rate sufficient to meet
normal requirements. However, the detailed observations have
to be viewed in the light of recent doubts concerning the reli-
ability of the Schilling test used in the present study. Adams
and Cartwright (1963) failed to obtain reproducible results in
individual post-gastrectomy patients. If the same occurs after
vagotomy and gastrojejunostomy, too much importance cannot
be attached to the result in an individual patient, although the
combined results of individual tests in a group of patients may
still be a measure of absorptive capacity in the group as a
whole.

Equally important questions arise from the observation of
Deller et al. (1961) that the absorption of a dose of radioactive
vitamin B12 in post-gastrectomy patients varies with the method
of administration of the dose. Similar observations have been
made with the absorption of radioactive iron (Baird and Wilson,
1959) and radioactive fat (Cox, 1963). The same problems may
exist in patients after vagotomy and gastrojejunostomy, in
whom it would be of interest to study the influence on
vitamin-B,2 absorption of such factors as food, intrinsic factor,
and carbachol or histamine stimulation. Meanwhile the finding
of reduced absorption in the present studies suggests that a
megaloblastic type of anaemia might develop in a few patients
some years after vagotomy and gastrojejunostomy.
The increased faecal fat excretion in the post-operative

patients provides further evidence of some impairment of
absorption after vagotomy and gastrojejunostomy. Mean faecal
fat excretion was only slightly above the normal level, and the
small associated calorie loss would be unlikely to have a recog-
nizable effect on nutrition. The physiological explanation of the
raised faecal fat is a subject of interest which merits further
study. Butler (1961) has shown a similar incidence of increased
faecal fat excretion after Polya partial gastrectomy (gastro-
jejunal anastomosis) but a much lower incidence after the Bill-
roth I gastrectomy (gastroduodenal anastomosis) ; he also found
that faecal fat excretion increased in the presence of a long
afferent loop after the Polya gastrectomy. These observations
could be accounted for by reduced pancreatic secretions and
poor mixing of ingested food with the pancreatic enzymes in
accordance with the work of Lundh (1958). The same con-
siderations may apply after vagotomy and gastrojejunostomy,
giving support to the current preference for pyloroplasty instead
of gastrojejunostomy as the gastric drainage procedure. Some
would favour the suggestion that the rise in faecal fat excretion
is due to section of the vagus-nerve supply to the gall-bladder,
pancreas, and small intestine. Although several investigators
have studied the effects of vagal denervation on the function
of these organs, a correlation between the effects observed and
faecal fat excretion does not seem to have been demonstrated.
In these circumstances, the subject remains confused and needs a
more complete study of all the factors involved than has yet been
attempted.
A study of the weight changes after operation showed that in

the majority there was either no alteration or a gain and that
the overall change was a mean gain of just under 3 kg. Although
these findings are favourable, weight changes after gastric
surgery should also take account of weight changes before opera-
tion. The importance of this factor was clearly illustrated in the
present study, which showed that patients who lost weight
before operation tended to gain afterwards and that patients
who did not lose weight before operation tended to lose weight
afterwards. Although the majority of patients after operation
were below what they considered to have been their best weight
before operation, relatively few were substantially below their
theoretical ideal weight according to height and age. Johnston
et al. (1958) have reported approximately similar findings after

partial gastrectomy, but the analysis of weight changes is not
strictly comparable.

This study provides evidence of a satisfactory state of nutri-
tion in most patients four years after vagotomy and gastro-
jejunostomy. Although certain abnormalities were discovered,
most were only mild and some were not necessarily a direct
result of operation. The data were examined to see if abnormal
results were more frequent in certain patients, but no definite
relationships could be established except for the concurrence of
anaemia, hypoferraemia, and low red-cell counts. Abnormal
results were not more common in patients with alimentary
symptoms such as bile-vomiting and dumping, and no correla-
tion could be found between faecal fat excretion and weight
change or bowel habit. Perhaps the most important practical
finding was the general tendency to low serum-iron concentra-
tions. Patients may need regular haemoglobin estimations after
vagotomy and gastrojejunostomy in order to detect the develop-
ment of anaemia. Our findings indicate that this is a relatively
minor problem requiring only oral iron therapy to obtain a
rapid improvement in the haemoglobin level. Further studies
are required to investigate the longer-term effects of vagotomy
and gastrojejunostomy on nutrition. It would also be of interest
to have comparable data in a series of patients after vagotomy
combined with pyloroplasty in order to assess the relative merits
of the drainage procedure employed.

Summary

Haematological status, intestinal absorption, and weight
change were studied in 95 patients approximately four years
after vagotomy and gastrojejunostomy.
Haemoglobin and serum-vitamin-B12 levels showed little

alteration from normal, but serum-iron concentration was
reduced. Absorption of vitamin B12 was reduced and faecal fat
excretion was slightly raised. Most patients gained weight after
the operation ; there was an inverse relationship between change
in weight before and after operation.
The significance of these findings is discussed.
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