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follow up of an Amsterdam cohort of 2633
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SUMMARY Mortality caused by stomach cancer was analysed in a cohort of 2633 postgastrectomy
patients who underwent surgery for benign conditions in the academic medical centre of the Univer-
sity of Amsterdam between 1931-1960. In comparison with mortality from gastric cancer in the
general Dutch population, the observed versus expected ratio in the postgastrectomy group was
significantly increased among women, after a postoperative latency of more than 15 years (O/E:
4.77; p=0011) and among men after a postoperative latency of more than 25 years (O/E: .313;
p=0 005). The analysis confirms that the discrepancies in risk appraisal which seem to exist between
reports published in Europe and the USA may be explained by the differences in length of follow up
in these studies.

Partial gastrectomy, at least in Western Europe, is
considered to predispose to gastric carcinoma.1 2

Reports in the USA are less convincing,34 suggesting
that the risk of stump carcinoma is an European
problem. This report describes the mortality from
gastric cancer in an Amsterdam cohort of 2633
postgastrectomy patients, some followed as long as
45 years, in comparison with the general population.
We have reported previously on the same cohort,"6
but a final risk assessment was not carried out.

Methods

DATA
Since 1975 data of 2633 consecutive postgastrectomy
patients have been collected in whom stomach oper-
ations for benign conditions had been performed in
the academic medical centre of the University of
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Amsterdam between 1931-1960. The type of gastrec-
tomy was a Billroth I in 207 patients, a Billroth II in
2343 patients, and unknown or not specified in 83
patients. The indication for this initial operation was
a duodenal ulcer in 1683 patients, a gastric ulcer in
807 patients and unknown or unspecified benign
conditions in 143 patients. There were 331 women
and 2302 men.

In this cohort the observed (OBS) and expected
(EXP) number of deaths from stomach cancer, and
the OBS/EXP ratio, with a test of its significance, was
computed to compare the mortality of the cohort
with that of the general population. For this analysis
the last version of a computer program originally
described by Peto et al was used.7 The starting point
of the analysis was January 1, 1935, because popula-
tion rates on stomach cancer were only reliably
available from that date onwards. The observation
time was the time from initial surgery to death. The
analysis was terminated on 31 December 1975 for
those who were alive, since from that time onwards
an endoscopic bioptic screening programme was
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offered to the living subjects of the original cohort.`
It was felt that this medical intervention would
bias the present risk assessment. The findings in
our screening programme have been previously
discussed.'
The analysis was done for five year age categories

from 20-85 years of age. The O/E ratio was com-
puted per postoperative interval. The first five years
of follow up were excluded to avoid spurious effects
because of uncertain or faulty diagnosis.8 The cause

of death of the study subjects according to the official
death certificates and the age, sex, and calendar year
specific death rates of the general population were
obtained from the Netherlands Central Bureau of
Vital Statistics. Thus, the same source was used for
the mortality experience in the study population as in
the reference group to avoid information bias
through different assessment of causes of death in the
two groups. Also, gastric cancer mortality in the
Amsterdam region is similar to that of the general
Dutch population.9
Of the original cohort of 2633 postgastrectomy

patients 874 persons had died before the end of 1975;
in 741 of these patients the cause of death could be
obtained, the remaining 133 patients were con-
sidered to have died from other causes than stomach
cancer. One hundred and eight patients had
emigrated and were treated as withdrawals at the
time of migration. Two were excluded because of
unknown date of death, five because of unknown
date of birth. The computer program censored 20
persons who were less than 20 years of age at the time
of initial surgery, three patients who had died within
the calendar year of initial surgery, and two patients
whose operation had been done before 1935. Of the
originally identified 2633 postgastrectomy patients
273 subjects could not be traced and were excluded
from the analysis. The remaining 1346 patients who
were still alive at the end of the analysis were treated
as censored observations, the end of the observation
time being 31 December 1975.

Results

The results of the analysis are listed in Table 1. Forty

Table 2 Distribution ofsurgical procedures and types of
peptic ulcer in the total cohort (n =2633) and the gastric
stump cancer cases (n=38), for both sexes (f=female, m=
male)

Stmimp
Total cohort canicer cases

Surgical Billroth I 207 (32f, 175m) 5 (4f, Im)
Procedure Billroth 11 2343 (286f, 2057m) 31 (2f, 29m)

Not specified (or 83 (13f, 70m) 2 (2m)
unknown)

Primary Gastric ulcer 807 (129f, 678m) 16(5f, 1 Im)
diagnosis Duodenal ulcer 1683 (172f, 151im) 21 (If,20m)

Not specified (or 143 (30f, 113m) 1 (Im)
unknown)

patients had died of gastric cancer according to the
official death certificates. Two of them died within
five years after the initial operation and were disre-
garded. Gastric cancer mortality was significantly
increased among women after a postoperative inter-
val of more than 15 years and among men after a

postoperative interval of more than 25 years.
Table 2 summarises the surgical procedure and the

type of peptic ulcer for which the operation was

carried out, for the total cohort, and the gastric stump
cancer cases.

Discussion

Our estimate is conservative. In 133 patients the
cause of death was unknown and they were con-

sidered in this analysis to have died from causes other
than stomach cancer. This will only tend to diminish
the observed to expected ratio. The present cohort
analysis therefore confirms the findings of two
recently published reports in the Lancet. 12 Post-
gastrectomy patients are at increased risk of gastric
stump carcinoma. The incidence of malignancy in the
operated stomach appears clearly related to the
postoperative interval. Stalsberg et al already
suggested that the increase in incidence only occurs

after an interval of 15 years or more, before then the
incidence is even decreased.' As recently dis-
cussed," this long cancer free interval may explain

Table 1 Observed (OBS) and expected (EXP) mortality caused by gastric cancer in an Amsterdam cohort of2633
postgastrectomy patients in comparison with the general Dutch population

Men Women
PO
interval OBS EXP OIE p Value Group (n) OBS EXP OIE p Value Group (ni)
0-4yr 2 2049 0 279
5-14yr 15 12-67 118 0-292 1947 2 1 28 1 56 0(366 266
15-24 yr 9 9-94 0-91 0 660 1605 4 084 4-77 (0011 212
25-59yr 8 2-56 3 13 0(005 405 0 0-16 ()(X) 37
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the discrepancy that seems to exist between the latest
studies and others.34 In the latter reports the mean
period of follow up was less than 20 years. The
importance of the length of follow up is well illus-
trated by the study from the Mayo Clinic, in which
the two stomach cancer patients developed their
malignancy after a latency of 35 years and 37 years
respectively.3 A latency of more than 20 years
corresponds also with the experience in our screening
programme: among 504 participants 10 stump-
cancers, of which seven at a curable stage, were
detected after a postoperative interval of more than
20 years.' A separate analysis according to type of
peptic ulcer or surgical procedure could not be
performed. Because of the small numbers further
comparisons between subcategories would lack
statistical power for meaningful conclusions.
Especially among men the distribution of stump
cancer cases seems rather to reflect the distribution of
the surgical procedure or type of peptic ulcer in the
total cohort. This indicates no apparent association
for men between gastric cancer risk and type of
gastrectomy or the nature of the lesion for which the
operation was done. For women the distribution is
strikingly skewed, but conclusions from such small
numbers are hazardous. The literature remains con-
troversial with regard to a possible relationship
between surgical procedure or type of ulcer and
subsequent gastric cancer risk.''"' As in other
studies, the numbers of stomach cancers are small
and the absolute risk seems too low to justify large-
scale screening programmes." It is unlikely that
even an additional risk of cancers at other sites than
the stomach after remote partial gastrectomy, as
suggested in recent literature reports,'3- will change
this view with respect to endoscopic screening of
asymptomatic postgastrectomy patients. Knowledge
of an increased risk of gastric and possibly other
cancers in the postgastrectomy patients, however,
may heighten the index of suspicion for these dis-
orders in the patient with unexplained complaints.
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