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Stump Cancer Following Gastric Surgery
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This paper reviews the literature regarding the develop-
ment of gastric cancer in the stomach remnant following
gastric resection. Although there is as yet little supporting
experimental evidence, clinical studies suggest that the risk
of developing gastric cancer is increased, perhaps as much
as 6-fold, following partial gastrectomy for benign lesions.
It also appears that the risk of developing cancer is greatest
if the lesion for which the gastrectomy was originally per-
formed was a gastric ulcer rather than a duodenal ulcer.
The type of gastrectomy does not seem to influence this in-
creased risk. Hypotheses are reviewed concerning the role
of changes in gastric morphology following partial gastrec-
tomy in the development of cancer.

In the early 1950’s, cases of carcinoma developing
in the gastric remnant following partial gastrectomy
began to appear in the literature [1]. This condition
soon was termed ‘‘stump carcinoma,’’ but the num-
ber of cases remained small and so it did not excite
much interest. Over the last few years, an increas-
ing number of patients has been reported with this
condition, as a result of which its appearance is be-
ginning to pose some questions of fundamental im-
portance.

It is necessary to follow the progress of large
numbers of patients over a period of many years to
obtain enough information on this subject, since the
appearance of the cancer is usually delayed for
many years (the average time interval being around
20 years in most series). Because of this difficulty, a
prospective series is unlikely ever to give absolute
answers to the questions posed by this unusual
complication. It is important to ascertain whether
gastric stump carcinoma appears with greater fre-
quency than anticipated and, if so, whether its oc-
currence is related to any particular type of opera-
tion. Although Peters [2] collected 1,410 cases re-
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ported in the world literature between 1930 and
1970, he was still unable to reach definite con-
clusions.

There seems little doubt that benign gastric ulcers
may become malignant, and that a relationship ex-
ists between intestinal metaplasia of the gastric mu-
cosa, gastritis, and gastric carcinoma [3]. Similarly,
mucosal changes following gastric surgery have
been demonstrated in animals [4] and man [5], but
their relationship to the development of carcinoma
has not been fully established. Changes in mucosal
morphology that may be induced by partial gastrec-
tomy may play a significant part in the subsequent
development of a carcinoma and, thus, it is impor-
tant to investigate the original mucosal pathology.
Establishment of this condition as a real clinical en-
tity will assist the experimental pathologist in the
interpretation of his findings. Therefore, we must
try to answer the questions of whether the risk of
development of gastric malignancy is increased or
decreased by partial gastrectomy, and whether this
risk is influenced by the original lesion for which the
operation was undertaken, or by the type of anasto-
mosis constructed during the gastrectomy.

A retrospective study of the cases of stump carci-
noma seen in the gastroenterologic clinic of St.
James’ Hospital, London, was undertaken in 1973
[6]. It was based upon a search of the records of
5,115 patients who underwent partial gastrectomy
for peptic ulceration and other benign disorders in
the 24-year period from 1940 through 1963 and 1,473
patients with gastric cancer diagnosed since 1940.
Patients with peptic ulceration treated other than
by partial gastrectomy were excluded. From this
search, 36 patients were found to have developed
a stump carcinoma, representing 2.4% of all gastric
cancer patients. Of these, 8 had had their original
operation at other hospitals, and so were not in-
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cluded in the main analysis, since the original
pathology could not be confirmed. In such a large
series of cases spread over many years, it is obvi-
ously not possible to undertake a review of all
patients, so that the incidence of stump carcino-
ma of 0.55% is certain to be an underestimation.
However, the study had the virtue of knowing for
certain the original pathology (with histologic reap-
praisal in many cases), the type of operation under-
taken, and the full clinical details of the patients. In
addition, our unit was aware of this complication
following the original report of 4 cases [7], and there
was particular interest in establishing the diagnosis
at an early stage.

Of the 5,115 patients who underwent partial gas-
trectomy, 50% had had the operation for duodenal
ulcer, 33% for gastric ulcer, 10% for combined duo-
denal and gastric ulcers, and 7% for other in-
dications. In contrast, there was a very different fre-
quency distribution of the indications for partial
gastrectomy among the 28 patients who later devel-
oped stump carcinoma: duodenal ulcer in only 11%,
gastric ulcer in 78%, combined ulcers in 3.5%, and
other lesions in 7.5%. The preponderance of gastric
ulcer as the original pathology persisted even when
all cases occurring within 3 years of the original op-
eration were excluded, representing 70% of cases.

When the type of operation was considered, more
were found to have had a Polya type of resection
than a Biliroth I procedure (13:7), but this figure did
not reach statistical significance. Many more opera-
tions of the Polya type were performed in the whole
series since, in the early years under review, this
was the standard operation for gastric, as well as
duodenal ulcers, and only later did the Billroth I
procedure become standard for gastric ulcers. The
time interval for appearance of the stump carcino-
ma was found to average 11.3 years from the origi-
nal operation.

Many other series of cases have been reported
but, as in our study, any conclusions must be tem-
pered by the difficulties in obtaining accurate data.
In Norway, Helsingen and Hillestad [8] undertook a
careful follow-up of 222 patients who had a partial
gastrectomy in a 25-year period, of which 11 devel-
oped a stump cancer. The average time interval for
appearance of the cancer was 20 years. Another
Norwegian series reported 84 cases found at autop-
sy among an unselected group of patients [9]. In the
U.S.A., Morgenstern [10] reported 22 patients who
were found to have stump carcinoma at a time that
averaged 24 years after the initial gastric resection.
Swiss workers reported that 2.7% of their gastric
cancer patients had surgery for an earlier ulcer [11],
with an average interval of 19 years. Again, the total
number of patients undergoing ulcer surgery was
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unknown, so that the frequency of this complication
was impossible to assess. Hofstetter et al. [12] re-
ported 27 cases and assessed the frequency as 4% of
all gastric cancer patients. The mean interval be-
tween surgery and cancer diagnosis was 20 years.
Debray et al. [13], reporting from Paris, found 11
patients who presented to their unit, and collected
another 102 cases from the European literature.
They also noted an incidence of 5.9% in 50,000 au-
topsies. Lastly, de Jode [14] documented 19 cases
presenting to the London Hospital in a 10-year peri-
od, with presentation from 2 to 37 years after the
original surgery. All of these studies highlight the
need for long-term follow-up of patients undergoing
gastric surgery, if this complication is to be defined
accurately.

It can be concluded that 2 to 5% of gastric cancer
patients will have had previous surgery for a benign
gastric disease. However, this does not help deter-
mine the cancer risk of partial gastrectomy, since it
was found in a population survey in the London
area that 1.1% of all people over the age of 45 years
had previously undergone surgery for peptic ulcer
[15]. The difficulties of following up a large series of
patients over many years are obvious, so that the
0.55% incidence of stump carcinoma in the St.
James’ series is an underestimate. Therefore, this
series was examined in relation to the expected in-
cidence of carcinoma of the stomach, based on
death rates from the disease in England in 1970 (Of-
fice of Population Censuses and Surveys, 1970).
The frequency of death from stomach cancer in-
creased markedly with age, being only 1 in 8,451
between the ages 25 to 54 years, but rising to 1 in
437 for the age group 65 to 74 years. The numbers of
patients in the series in various age groups were too
small to be assessed separately but, with a mean age
of 61 years, the expected frequency of cancer of the
stomach for this age was 1 in 1,033. However, the
actual frequency in the St. James’ series was 1 can-
cer for every 183 patients having previous gastric
surgery, which suggests a significant increase above
the expected rate.

The increased risk of gastric cancer following
gastric resection suggested by the data of the St.
James’ series has been confirmed by other investi-
gators. Helsingen and Hillestad [8] assessed the risk
at 3 times the expected incidence, based on a simi-
lar method of calculation, when the surgery had
been undertaken for gastric ulcer. Hilbe et al. [16],
using a statistical study of autopsies, found a rate of
gastric cancer of 8.2% in patients who had gastric
surgery, as opposed to 5.9% in nonoperated upon
patients. Saegesser and James [11] stated that the
risk of malignant degeneration of a gastric stump
was higher than the risk of cancer of the stomach in
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a group of comparable subjects in the general popu-
lation. Stalsberg [17] estimated that the relative risk
of developing gastric cancer increased 8 times that
of the general population after 35 or more years fol-
lowing gastric resection, and that previous opera-
tions were nearly 3 times as common among pa-
tients with gastric cancer than among controls [18].
Hofstetter et al. [12] also found the incidence to be
“‘notably’’ elevated over the incidence in a com-
parable group of subjects who had not had previous
gastric surgery. Morgenstern et al. [10] suggested
that the increasing number of cases being reported
reflects an increased incidence, especially in view
of the decreasing overall incidence of gastric can-
cer. Thus, there would appear to be considerable
evidence that surgery for benign gastric conditions
increases the risk of gastric cancer. This risk may
be even greater than is apparent when it is consid-
ered that at least half of the cancers in the general
population occur in that portion of the stomach that
is normally resected by partial gastrectomy.

The more difficult questions to answer are wheth-
er the increased risk of gastic cancer is influenced
by the type of operation performed and by the origi-
nal pathologic lesion. The reconstruction following
partial gastrectomy results in the gastric mucosa
being subjected to a new environment, since it is
bathed by a juice of different composition. There is
almost certainly a greater exposure of the gastric
mucosa to intestinal juice in the Polya gastrojejunal
anastomosis than in the Billroth I gastroduodenal
type anastomosis, but a change in gastric mucosa is
likely to follow either procedure. In fact, this has
been demonstrated experimentally when reflux of
duodenal contents into the stomach was shown to
lead to all of the changes of chronic gastritis [4].
Intestinal metaplasia of the gastric mucosa is a
change that has been attributed to reflux, and it has
been suggested to also have an association with car-
cinoma [3, 19, 20]. If a causal relationship between
these changes and carcinoma exists, it might be ex-
pected that some of the previously described stud-
ies would demonstrate it. In fact, Morgenstern et al.
[10] found that 919% of the stump cancers in their
series occurred around the stoma, and they attrib-
uted this to the associated mucosal changes. How-
ever, others [13, 21] have found a high incidence of
stump cancers occurring around the cardia, and
Taksdal and Stalsberg [9] found no real histologic
differences between patients with and those without
previous gastric surgery. They also made the obser-
vation that intestinal metaplasia and gastritis were
no more prominent in the primary resected stom-
achs of 16 patients who later developed stump car-
cinoma. This latter piece of evidence is important,
for it does not support a concept that the state of the
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original gastric mucosa is related to the subsequent
development of carcinoma.

Clinical evidence that the original lesion for
which partial gastrectomy is done influences the de-
velopment of stump cancer is strong, but by no
means conclusive. Most authors have found that, in
absolute numbers, most stump carcinomas develop
following surgery for duodenal ulcers, but there
may be 2 reasons for this. Firstly, duodenal ulcer-
ation develops at an earlier age than gastric ulcer-
ation, so that operations for duodenal ulcer are per-
formed in a younger age group. As a result, there is
a longer time interval in which cancer may appear
and, as mentioned previously [17], the time interval
is important. Secondly, in all series of gastric resec-
tion, operations for duodenal ulcer are more com-
mon than operations for gastric ulcer [6, 8, 11].
However, when the expected incidence of cancer
was related to the original pathology in the St.
James’ series, it was found that 1 in 865 patients
who had a duodenal ulcer developed cancer, where-
as 1 in 120 of those who had a gastric ulcer later
presented with cancer. The incidence of gastric can-
cer developing in the duodenal ulcer group was
close to the expected incidence of gastric cancer in
the general population. Similar data have been re-
ported from Norway where the incidence of stump
cancer was 3 times the expected incidence of gastric
cancer in patients who had a gastric ulcer originally,
but was not greater than expected in the patients
who had a duodenal ulcer originally. It was con-
cluded that the type of operation was not an in-
fluential factor, but that the original disease was a
determining factor in the development of stump
cancer.

Other authors have reached conclusions from
their studies, but few are supported by statistical
data. Peters et al. [2] evaluated the possible etiolog-
ic and pathologic factors, especially the role of
chronic atrophic gastritis, and concluded that the
presence of preoperative gastritis may be important
in the subsequent development of stump cancer.
Debray et al. [13] concluded that the type of gas-
trectomy does not appear to influence the frequency
of stump cancer, a conclusion supported by the St.
James’ data. Both Saegesser and James [11] and
Stalsberg [18] believe that the gastritis induced by
the establishment of a gastrojejunostomy may act as
a carcinogenic influence over a long period of time.
It might be possible to correlate these divergent ex-
perimental and clinical conclusions by postulating
that the stomach with a gastric ulcer has a mucosa
already showing such a degree of ‘‘gastritis’’ that,
given the altered stimulation following gastrojeju-
nostomy, the development of frank carcinoma is
likely to occur in time. At present, however, there
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is no direct evidence to support this concept. Mont-
gomery and Richardson [22] summarized this prob-
lem by stating: “‘In a sense partial gastrectomy for a
benign ulcer postpones the risk of gastric carcino-
ma, but may ultimately increase it.”’

Résumé

Revue de la littérature concernant le développe-
ment d’un cancer dans le moignon gastrique apres
gastrectomie subtotale. Malgré I’absence de preuve
expérimentale, les études cliniques suggérent que
le risque d’apparition d’un cancer est accru, peut-
étre jusqu’a 6 fois, aprés gastrectomie pour lésion
bénigne. Le risque semble étre également plus
élevé aprés gastrectomie pour ulcére gastrique que
pour ulcére duodénal. Le type de résection gas-
trique n’a aucune influence. Diverses hypothéeses
ont été émises concernant les altérations post-
opératoires de la morphologie gastrique et leur role
possible dans le développement du cancer: ces hy-
pothéses sont revues.

References

1. Freeman, M.A., Berne, C.J.: Gastric carcinoma of
gastrojejunal stoma. Gastroenterology 27:210, 1954

2. Peters, H., Schubert, H.J., Reifferscheid, M.: Das
carcinoma in Restmagen nach Resektion wegen gu-
tartiger Befunde. Langenbecks Arch. Chir. 336:219,
1974

3. Reynolds, K.W., Johnson, A.G., Fox, B.: Is in-
testinal metaplasia of the gastric mucosa a pre-malig-
nant lesion? Clin. Oncol. 7:101, 1975

4. Lawson, H.H.: Effect of duodenal contents on the
gastric mucosa. S. Afr. J. Surg. 3:79, 1965

5. Gough, D.C., Craven, J.L.: Presentation to British
Society of Gastro-enterology. Gut 16:843, 1975

6. Nicholls, J.C.: Carcinoma of the stomach following
partial gastrectomy for benign gastroduodenal le-

Invited Commentary

Leon Morgenstern, M.D.

Cedars-Sinai Medical Center,
Los Angeles, California, U.S.A.

Nicholls has admirably summarized the world liter-
ature on carcinoma of the gastric stump. Extrapo-
lating from the review of Peters et al. [1] and our
own literature review [2], I would estimate that the
total number of cases reported to date numbers well
over 2,000. Despite this large number of reported
cases, valid statistical conclusions regarding in-
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cidence, etiology, and even pathology are hard to
come by. I will not compound the statistical com-
plexities so well described by Nicholls by adding
my own interpretation of the heterogeneous statisti-
cal studies. Instead, I should like to give my partial-
ly subjective, partially objective, views after more
than 2 decades of ‘‘stump’’ watching for carcinoma.

1. There is little doubt that the condition is in-
creasing in frequency. Hardly an Index Medicus
goes by without one or more reports of stump carci-
noma, alone or in series.

2. The crescendo in incidence quite naturally fol-
lowed the ascendancy of gastric resection for the



