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Gastrectomy and subsequent risk of oesophageal
cancer in Milan

Carlo La Vecchia, Barbara D'Avanzo, Eva Negri, Silvia Franceschi, Peter Boyle

Abstract
Study objective - To analyse quantitat-
ively the relationship between gastrec-
tomy and oesophageal cancer risk.
Design - This was a case-control study,
based on a structured questionnaire that
included a problem-oriented medical
history.
Setting - A network of hospitals in the
Greater Milan area between 1984 and
1992.
Subjects - Subjects were 316 incident,
histologically confirmed cases of oeso-
phageal cancer (258 males and 58 fe-
males), and 1408 controls (1031 males, 377
females), admitted to hospital for acute,
non-neoplastic, non-digestive tract con-
ditions.
Measurements and main results - Rela-
tive risks (RR) and the corresponding
95% confidence intervals (CI) adjusted
for age and sex, plus area of residence,
education, tobacco, and alcohol con-
sumption. There was an association of
borderline significance of oesophageal
cancer with gastric ulcer (RR= 1-6), but
not with duodenal ulcer (RR = 0 9).
Among cases, 25 (7-9%) reported a his-
tory of gastrectomy, versus 29 (2-1%) of
the controls. The corresponding multi-
variate RR was 3-8 (95% CI 2-0, 7-0). The
RR of oesophageal cancer was signific-
antly raised (RR= 3 6) within 20 years
after gastrectomy, and the association
seemed stronger with increasing time
since gastrectomy (RR= 4 2).
Conclusions - Since gastrectomy may
cause gastric hypoacidity and favour
oesophageal reflux, and hence oesophagi-
tis, the results of this study, if confirmed,
are of interest to a better understanding
of the mechanisms of oesophageal carci-
nogenesis.

(J7 Epidemiol Community Health 1994;48:310-312)

Several studies have considered the impact of
gastrectomy on the subsequent risk of cancer
of the gastric stump.-"' The overall epidemio-
logical evidence indicates that there is no
increased risk during the first 15 to 20 years
after partial gastrectomy, but most studies
have found increased gastric cancer rates after
longer time intervals. The interpretation of
these findings is, however, difficult, particu-
larly since a limited and variable portion of the
gastric epithelium is left.

Little information is available on the risk of
other digestive neoplasms after gastrectomy,

and in particular of oesophageal cancer. In
a cohort of over 5000 patients followed for
more than 25 years in England'2 six deaths
from oesophageal cancer were observed versus
2-8 expected, corresponding to a (statistically
significant) standardised mortality ratio of 2-3.
Some excess risk was also reported from
similar investigations conducted in The
Netherlands"3 and Denmark,9 but not from a
Norwegian cohort."' In those studies, the
absolute numbers of cases were extremely low,
however, and none of the findings was
significant.
To provide further quantitative information

on the possible relationship between gastrec-
tomy and subsequent oesophageal cancer risk,
we analysed data from a case-control study
conducted in northern Italy.

Subjects and methods
The data were derived from a continuing study
of upper digestive and respiratory tract neo-
plasms, conducted in a network of hospitals,
including major teaching and general hos-
pitals, in the Greater Milan area, whose
general design has already been described.'4

Briefly, between January 1984 and Decem-
ber 1992, 316 incident, histologically con-
firmed cases of oesophageal cancer (258 males
and 58 females, median age 59 years, range 28
to 74) were interviewed. No information was
collected on the exact site of origin (upper,
median, or lower third) of the neoplasm.
The comparison group included 1408 con-

trols (1031 males, 377 females, median age 51
years, range 26 to 74) admitted to the same
network of hospitals for a wide spectrum of
acute, non-neoplastic, non-digestive-tract
conditions (35% traumas, 17% other ortho-
paedic conditions, 32% acute surgical diseases,
16% other miscellaneous disorders). Less than
4% of subjects identified (cases and controls)
refused to be interviewed. The catchment area
of cases and controls was comparable: 85% of
cases and 88% of controls resided in the same
region, Lombardy, and over 90% of both cases
and controls came from northern Italy.
A structured questionnaire was used to

obtain information on sociodemographic fac-
tors, personal characteristics, and habits,
including tobacco and alcohol consumption,
frequency of intake of a few selected indicator
foods, and a problem-oriented medical history.
Age at first diagnosis was specifically elicited
for 14 selected diseases or interventions,
including gastric ulcer, duodenal ulcer, and
gastrectomy.
Data analysis was based on standard statist-

ical methods for case-control studies,'5 includ-
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ing age- (in quinquennia) and sex-adjusted
odds ratios as estimations of relative risks (RR)
and the corresponding 95% confidence inter-
vals (CI), and estimates from multiple logistic
regression models. Included in the regression
equations were terms for age, sex, area of
residence, education, tobacco, and alcohol
consumption.

Results
The distribution of oesophageal cancer cases
and the comparison group according to sex,
age group, education, and tobacco and alcohol
consumption is given in table 1. Cases were
significantly less educated (RR for > 12 v < 7
years of education = 0 6, 95% CI 0 4, 0 9) and
were more frequently smokers (RR = 4 2, 95%
CI 1 8, 6-2) and heavy drinkers (RR= 3-8,
95% CI 2-4, 6 1 for >4 drinks per day).

Table 1 Distribution of 316 cases of oesophageal cancer and 1408 controls according
to sex, age, and selected variables. Milan, Italy, 1984-92

Oesophageal cancer Controls

No (%) No (%)

Sex:
Men 258 (81-6) 1031 (73-2)
Women 58 (18 4) 377 (26 8)

Age group:
<45 19 (6 0) 264 (18-8)
45-54 73 (23-1) 382 (27-1)
55-64 146 (46-2) 459 (32 6)
65-74 78 (24 7) 303 (21-5)

Education (y):
<7 211 (668) 669 (475)
7-11 60 (19-0) 414 (29-4)
) 12 43 (13-6) 317 (22-5)
Unknown 2 (0-6) 8 (0-6)

Tobacco smoking:
Never smokers 46 (14-6) 526 (37-4)
Ex-smokers 65 (20 6) 295 (21-0)
Current smokers 205 (64-9) 587 (41-7)

Alcohol drinking (drinks/d):
Non-drinkers 40 (12-7) 283 (20-1)
<4 71 (22-4) 628 (44 6)
, 4 205 (64-9) 497 (35-3)

Table 2 Distribution of 316 cases of oesophageal cancer and 1408 controls according
to a history of gastric and duodenal ulcer. Milan, Italy, 1984-92

Relative risk estimates (95% CI)
Oesophageal

Disease cancer Controls M-H* MLRt

Gastric ulcer:
No 293 1348 1: 1:
Yes 23 60 1 7 (1-0, 2 7) 1-6 (0-9, 2 7)

Duodenal ulcer:
No 289 1295 1+ it
Yes 27 113 10 (0-7, 1-6) 0-9 (0-6, 1-5)

* Mantel-Haenszel estimates adjusted for quinquennia of age and sex.
t Estimates from multiple logistic regression equations including terms for age, sex, area of
residence, education, and smoking and alcohol consumption.
I Reference category

Table 3 Distribution of 316 cases of oesophageal cancer and 1408 controls according
to history of gastrectomy and time since gastrectomy. Milan, Italy, 1984-92

Relative risk estimates (95% CI)
Oesophageal

Disease cancer Controls M-H* MLRt

History of gastrectomy:
No 291 1379 11 1$
Yes 25 29 3-9 (2-3, 6 8) 3-8 (2-0, 7-0)

Time since gastrectomy:
<20 16 20 3-6 (1-7, 7-9) 3-4 (1-5, 8 0)
>20 9 9 4-8 (2-1, 10-9) 4-2 (1-7, 10-2)

* Mantel-Haenszel estimates adjusted for quinquennia of age and sex.
t Estimates from multiple logistic regression equations including terms for age, sex, area of
residence, education, and smoking and alcohol consumption.
$ Reference category.

The history of gastric and duodenal ulcer is
considered in table 2. Gastric ulcer was more
frequently reported by oesophageal cancer
cases (7-3 v 4-2%, corresponding to a multi-
variate RR of 1-6). In contrast, no difference
emerged for history of duodenal ulcer,
reported by 8-5% of cases v 8&0% of controls
(RR = 0-9).
The relationship between gastrectomy and

oesophageal cancer is considered in table 3.
Among cases, 25 (7-9%) reported a history of
gastrectomy v 29 (2-1%) of the controls. Gas-
trectomy was more frequent in men (8-3% of
cases, 2-5% of controls) than in women (3-4%
of cases, 1-3% of controls), and of similar
frequency in various age groups over age 50,
whereas its prevalence declined steadily in
younger groups. The overall RR for gastrec-
tomy was 3 9 (95% CI, 2 3, 6 8) after adjust-
ment for age and sex only, and 3 8 (95% CI
2-0, 7-0) after further allowance for area of
residence, education, and smoking and alcohol
consumption. The relative risk was similar for
men (RR=4-1, 95% CI 2-3, 7 1) and women
(RR=2-7, 95% CI 0-5, 13-2). The RR of
oesophageal cancer was significantly raised
(RR=3-6) within 20 years since gastrectomy
and, if anything, the association seemed
stronger the longer the time since gastrectomy
(RR = 4 8). These risk estimates were not
materially influenced by allowance for a num-
ber of potential confounding factors, using
multiple logistic regression (RR= 3-4 less than
20 years, and 4-2 since 20 or more years since
gastretomy).

Information was also collected on medical
treatment of peptic ulcer with H2 receptor
antagonists (cimetidine and ranitidine). This
was reported by seven cases and 76 controls,
corresponding to an RR of 0 4 (95% CI 0.2,
1-0).

Discussion
The findings of this case-control investigation
suggest that the risk of oesophageal carcinoma
is increased in subjects who have undergone
gastrectomy for benign conditions. The
increased risk was consistent across strata of
age and sex, was even present 20 or more years
after gastrectomy, and was not explained
through similarity of risk factors of gastroduo-
denal ulcer and oesophageal cancer, including
alcohol and tobacco consumption.'6
These findings are consistent with the re-

sults of three published cohort studies,91213
although the point estimates tend to be higher
in the present dataset, and no association was
observed in another cohort investigation.'0
Still, the lower confidence limit of approxim-
ately 2 in the present study is compatible with
previously published data. Thus, the present
study offers further quantitative information
on the possible relationship between gastrec-
tomy and subsequent oesophageal cancer risk,
but, on epidemiological grounds, the issue
remains open to discussion.
On pathogenic grounds, however, the rela-

tionship has plausible correlates, since gastrec-
tomy may cause gastric hypoacidity and favour

311

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech.48.3.310 on 1 June 1994. D
ow

nloaded from
 

http://jech.bmj.com/


La Vecchia, D'Avanzo, Negri, Franceschi, Boyle

oesophageal reflux and hence oesophagitis and
other epithelial changes that are known pre-
cursors of oesophageal carcinoma.17-19 Thus,
the persistence of the increased risk for a long
time after gastrectomy, and its possible in-
crease with increasing time, give additional
support to the presence of a real association.
The present study has several limitations,

including the absence of information on the
type of gastric resection performed, since
patients treated with Bilroth II operation may
be more exposed to bile acid reflux. More
important, perhaps, is the absence of data on
the exact site of origin of the oesophageal
neoplasm, since the lower third should be
more exposed to potential carcinogens from
gastric reflux and hence at specifically higher
risk after gastrectomy.
The absence of association and interaction

with medical treatment of peptic ulcer with H2
receptor antagonists is also of interest, and
should be related to the pharmacokinetics of
these drugs, which cause intermittent inhibi-
tion of the secretion of gastric acid.20
Other potential limitations of the case-

control design include information bias, since
recall of past surgery may be more accurate in
cases. Gastrectomy is a major operation, how-
ever, and its recall should be reasonably accur-
ate. The hospital-based setting should also
improve the comparability of recall by cases
and controls,21 and hence reduce this potential
source of bias. Furthermore, cases and con-
trols came from comparable catchment areas,
the response rate was practically complete, and
all digestive tract diseases or any conditions
potentially related to established or suspected
risk factors for oesophageal cancer were expli-
citly excluded from the comparison group.
With reference to confounding, the results
were not materially modified after allowance
for major identified potential distorting fac-
tors.

In conclusion, the suggestion of increased
oesophageal cancer risk after gastrectomy that
emerges from this study, if confirmed by other
investigations, may be of interest to a better
understanding of some of the pathogenic
mechanisms of oesophageal carcinogenesis.
Even if real, however, this association would
have limited public health implications, in
view of the substantial decline in gastrectomy
for the treatment of gastroduodenal ulcer since
the introduction of effective medical treatment
in the late 1970s.22
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