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Objective
To compare prognostic results in patients with gastric stump
cancer (GSC) versus those with primary gastric cancer (PGC).

Summary Background Data
Gastric stump carcinomas have often been described as hav-
ing low resectability rates and a poor prognosis.

Methods
Results of surgical treatment of 50 patients with GSC were
compared with that of 516 patients with PGC.

Results
The resectability rate was 94% for GSC patients and 96.5%
for PGC patients, without significant differences in terms of
postoperative complications, death rate, and median survival
time (31.6 vs. 32.9 months). The multivariate analysis showed
an independent prognostic effect for R0 resection, pT1 and
pT2 category, and age older than 65 years.

Conclusion
The prognosis after resection and adequate lymphadenec-
tomy does not differ between patients with GSC and PGC.

Cancer of the gastric remnant, defined as a carcinoma
detected more than 5 years after primary surgery for a
benign disease, was first described in 1922.1 The incidence
is reported to range from 2.4% to 5%.2,3 Several studies
have established an increased cancer risk in the gastric
remnant.4,5 Despite efforts to detect cancer early in patients
who have undergone gastrectomy, the reported resectability
rates at the time of diagnosis are approximately 40%, com-
pared with 80% for patients with in primary gastric can-
cer.5–8 Five-year survival rates remain poor (ranging from
7–25%), even in patients undergoing curative (R0) resec-
tion.6–8 Recent reports of patients with early cancer of the
gastric remnant or patients with advanced disease without
evidence of nodal or distant metastases showed 5-year
survival rates of approximately 50% and 74%, respec-
tively.9–12

Because we were convinced that only patients with gas-
tric stump cancer (GSC) could be compared with patients
with primary gastric cancer (PGC) in the proximal third of
the nonoperated stomach, we analyzed the survival and

prognosis of these patients treated during the same period at
our department.

METHODS

Between July 1982 and December 1998, 1,317 consecu-
tive patients underwent surgery for histologically confirmed
gastric cancer at the Department for Surgery, Technische
Universität Munich. Carcinoma developed in the gastric
remnant in 52 patients who had previously undergone distal
gastrectomy for a gastric or duodenal ulcer, representing
3.9% of all our gastric cancer patients. We found 50 patients
with GSC and 516 patients with PGC in the proximal third
of the stomach, including type II and III adenocarcinoma of
the gastroesophageal junction, to be eligible for further
analysis. All patients with type I adenocarcinoma of the
gastroesophageal junction or of the middle and distal third
of the stomach (n5 762), 2 (3.8%) patients in the GSC
group, and 37 (3.9%) patients in the PGC group were
excluded from the study because they had received prior
chemotherapy.

Three of the 50 patients with GSC had undergone a
Billroth I procedure; the remaining 47 had undergone a
Billroth II resection. Forty-five patients (90.0%) in this
series were men. The mean age at the time of diagnosis was
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67.7 years (range 48–83 years). The mean interval between
the first operation and the development of cancer was 26.5
years (range 7–43 years). An en bloc resection of the gastric
remnant and the anastomotic site of the jejunum and jejunal
mesentery, together with the lymph nodes of compartment I
(proximal part) and II, was recommended as the surgical
procedure of choice. In 22 (44%) of the GSC patients, the
resection was extended to the distal esophagus, pancreas,
spleen, and colon as required by tumor spread or location.
The demographic data, primary tumor site, and surgical
therapy are shown in Table 1.

The lymph node dissection of compartment I (proximal
part) and II (D2 lymphadenectomy) was performed accord-
ing to the recommendations of the Japanese Research So-
ciety for Gastric Carcinoma.13 All resected lymph nodes
remained attached to the resected stomach (en bloc resec-
tion). For quality control, the extent of the lymph node
dissection was evaluated by the pathologist by a careful
count of the removed lymph nodes, and the ratio between
the number of positive lymph nodes and the number of
removed nodes was calculated.14 Lymph nodes in the mes-
entery of the jejunum anastomosed to the stomach after a
Billroth II reconstruction have been classified as a second
tier of nodes (N2 category).

Laurén classification, macroscopic tumor type (Borrmann
classification), depth of invasion (T category), lymph node
involvement (N category), and distant metastasis (M cate-
gory) were analyzed. All histopathologic data and the pres-
ence of metastases were determined according to the TNM
system and the recommendations of the International Union
Against Cancer.15

Data of the GSC patients were compared with those of
the 516 patients with PGC in the proximal third of the

stomach, as described in the recommendations of the Japa-
nese Research Society for Gastric Cancer.13 All patients
with type I carcinoma of the gastroesophageal junction, as
defined previously,16 were excluded from the study.

Statistics

Survival curves were calculated according to the Kaplan-
Meier method. Survival data are given as observed overall
survival and include postoperative deaths. The log-rank test
was used to evaluate statistically significant differences
between the subgroups;P , .05 was regarded as statisti-
cally significant. For survival curves, only patients with
curative resection (R0 resection) were eligible. Independent
prognostic factors were identified by stepwise regression
analysis (Cox model). Significance was assessed by chi-
square analysis. All analyses were performed using the
BMDP software package (BDMP Statistical Software, Los
Angeles, CA) and the CDC computer at the Leibniz Rech-
enzentrum Mu¨nchen.

RESULTS

Clinical Findings

The resection rate was 94.0% (n5 47) in patients with
GSC and 96.5% (n5 498) in patients with PGC. In 15
(31.9%) of the 47 GSC patients, the tumor was confined to
the gastric remnant separated from the gastroenterostomy,
whereas in 32 (68.1%) of these patients the primary tumor
site was located at the gastrojejunostomy. Nine (19.1%)
patients had tumor in the whole gastric stump. In 22
(44.0%) of the GSC patients and 428 (82.9%) of the PGC

Table 1. PATIENT CHARACTERISTICS

Gastric Stump
Cancer (n 5 50)

Primary Gastric
Cancer (n 5 516) P Value

Sex
Male 45 (90.0) 390 (75.6)
Female 5 (10.0) 126 (24.4) .01

Median age (years) 67.7 (range 48–83) 61.5 (range 17–89) NS
Type of primary operation

Billroth I 3 (6.0) —
Billroth II 47 (94.0) —

Type of treatment
Resection of gastric remnant/gastrectomy 25 (50.0) 70 (13.6)
Extended gastrectomy 22 (44.0) 428 (82.9)

Esophagus 6 (12.8) 395 (79.3)
Colon 9 (19.1) 0
Pancreas 3 (6.4) 12 (2.8)
Liver 4 (8.5) 21 (4.9)

No resection 3 (6.0) 18 (3.5)
Resection rate 47 (94.0) 498 (96.5) NS

Values in parentheses are percentages.
NS, not significant.
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patients, the resection was extended to the esophagus
(12.8%/79.3%), to the colon (19.1%/0%), to the pancreas
(6.4%/2.8%), or to the liver (8.5%/4.9%) as required by
tumor spread (see Table 1).

Postoperative complications occurred in 19 (40.4%) of
the GSC patients and 177 (35.5%) of the PGC patients,
whereas anastomotic leakage was found in 9 (1.8%)
patients in the PGC group and in none of the GSC group.
The difference in the incidence of postoperative compli-
cations was significant (40.4% vs. 35.5%). The hospital
death rate was 2.1% in GSC patients and 2.2% in PGC
patients (Table 2).

Pathologic Findings

An R0 resection, according to the UICC, was achieved in
85.1% of the GSC patients and in 73.9% of the PGC
patients. The distributions of TNM categories, tumor stage,
and R category showed no significant differences between
GSC and PGC patients (Table 3). We found a high inci-
dence of early cancer (29.8%) in patients with GSC. No
statistical differences were seen between the groups in terms
of the ratio of positive lymph nodes, the number of removed
nodes, and the Laure´n classification. In terms of macro-
scopic tumor type (Borrmann classification), there was no
significant difference between the two groups. Fifteen
(46.8%) of 32 GSC patients with tumor infiltration around
the gastrojejunostomy had lymph node metastases in the
jejunal mesentery; in 17 (53.1%) patients the jejunum was
infiltrated, and 13 (40.6%) of these patients had lymph node
metastases, in contrast to only 2 (6.0%) patients without
infiltration of the jejunum. From the nine patients in whom
the whole stump was replaced by tumor, only one had tumor
infiltration of the jejunum. Nine (19.1%) of the GSC pa-

tients and 140 (28.1%) of the PGC patients with pT2 cate-
gory showed transmural tumor growth and infiltration of the
perigastric fat tissue (T2b category).

Survival

The median survival for the GSC patients undergoing R0
resection was 30.9 months; for the PGC patients it was 32.1
months (not significant; see Table 2). The overall survival
rate of GSC patients (Fig. 1) was not significantly different
from that of PGC patients. Based on tumor stage, there was
no significant difference in survival between GSC and PGC
patients (Fig. 2). In 15 GSC patients with lymph node
metastases in the jejunal mesentery, the median survival
was only 13.2 months.

Multivariate Analysis

Results of the multivariate analysis showed an indepen-
dent, positive prognostic effect in all patients for curative
resection (R0 resection), pT1 and pT2 category, and age
older than 65 years. In patients with R0 resection, the
positive effect was seen only for the pT1 and pT2 category
and age older than 65 years.

DISCUSSION

Gastric stump carcinomas have often been described as
having low resectability rates and a poor prognosis, with
5-year survival rates of 3% to 10% in numerous series.3,5,7,9

However, Sasako et al18 found no significant difference in
5-year survival rates between patients with GSC and PGC:
the resectability rate was 90% and the curative resection rate
(R0 resection) was 69%.

A recent study by Newman et al19 supported the opinion
that the outcome after resection in GSC patients does not
differ from that of patients with other primary proximal
gastric cancers of the same stage. Other authors found a
5-year survival rate of 74% in patients with early cancer of
the gastric remnant; even in patients without lymph node
involvement but with advanced tumor stages, a 5-year sur-
vival rate of 47% could be achieved.9,10 In the present
analysis, the resectability rate and overall survival rate in
patients who underwent R0 resection were high for both
GSC and PGC patients; there were no significant differ-
ences between the groups.

Although a male preponderance of 3:1 is common in
gastric cancer, in this study the male:female ratio—9:1—in
GSC patients was unusually high. This may reflect the
distribution of the surgical procedure or the type of peptic
ulcer that is more common in men.

Most authors have reported a median age of 60 to 65
years for PGC patients, which is no different from that of
the general cancer population.6 We found a higher median
age in GSC patients than in PGC patients. Univariate anal-
ysis showed that in GSC and PGC patients, age has prog-

Table 2. SURGICAL RESULTS AFTER
TUMOR RESECTION

Gastric
Stump
Cancer
(n 5 47)

Primary
Gastric
Cancer

(n 5 498) P Value

Complications 19 (40.4) 177 (35.5) NS
General complications 9 (19.1) 93 (18.7) NS
Surgical complications 10 (21.3) 84 (16.8) NS

Anastomotic leakage 0 9 (1.8) NS
Mortality

30-day 1 (2.1) 11 (2.2) NS
Median survival (months)

All patients 22.6 22.2 NS
After RO resection 30.9 32.1 NS
After palliative
treatment

14.7 12.3 NS

Values in parentheses are percentages.
NS, not significant.
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nostic value,17 but on multivariate analysis only by GSC
patients at age older than 65 years survival was significantly
favorably influenced. Two studies with a small number of
patients had reported this finding previously.19,20 Further,
the significantly better prognosis with increased age at sur-
gery remained unaffected when adjusted for the duration of
follow-up after surgery, sex, surgical procedure, and diag-
nosis at surgery. This may have resulted from some other
risk factors (e.g., socioeconomic status), different responses
to carcinogens in patients of different ages, or deaths of
older patients from other causes before stomach cancer can
develop.

In the GSC patients, 29.8% with UICC stage Ia disease
had a considerably better prognosis compared with patients
with advanced tumors. The frequency of early gastric cancer
in GSC patients has varied from 10% to 35% in different
studies.9,12,21 The incidence of early gastric cancer in

PGC2,17 is approximately 50% in Japan versus 17% in U.S.
series and less than 10% in all gastric cancers in Europe. At
our hospital, 52 (10.4%) PGC patients and 14 (29.8%) GSC
patients were identified as having early cancers; the oper-
ated stomach seems to be a precancerous factor. Increased
surveillance of patients who have undergone gastrectomy
means that tumors are seen at an earlier stage, when they
have a considerably better prognosis. Endoscopic diagnosis
of early lesions offers the best hope for cure. Starting
screening at the 15th year after previous gastric surgery led
to an increased detection of malignant mucosal lesions at a
curable stage.3,6,22 However, the also high incidence of
GSC (34.0%) with advanced disease (stage IIIb/IV) in our
series worsens the prognosis in GSC patients.6,22–24

In some series,2–4,25–27approximately 90% of the GSCs
occurred around the gastrojejunostomy and were caused by
mucosal changes; the gastrojejunal anastomosis favored the

Table 3. PATHOLOGIC FINDINGS AFTER TUMOR RESECTION

Gastric Stump Cancer
(n 5 47)

Primary Gastric Cancer
(n 5 498) P Value

pT category
Mucosa 2 (4.3) 8 (1.6)

T1
Submucosa 12 (25.5) 44 (8.8)

T2a* 5 (10.6) 101 (20.3)
T2b** 9 (19.1) 140 (28.1) NS
T3 7 (14.9) 147 (29.9)
T4 12 (25.5) 58 (11.6)

pN category
N0 22 (46.8) 133 (26.7)
N1 4 (8.5) 129 (25.9) NS
N2 21 (47.2) 236 (47.4)

M category
M0 41 (87.2) 372 (75.1)
M1 6 (12.8) 126 (24.9) NS

Tumor stage
Ia 14 (29.8) 44 (8.8)
Ib 5 (10.6) 69 (13.9)
II 4 (8.5) 88 (17.7)
IIIa 8 (17.0) 91 (18.3) NS
IIIb 4 (8.5) 61 (12.2)
IV 12 (25.5) 145 (29.1)

UICC R category
R0 resection 40 (85.1) 368 (73.9)
R1/2 resection 7 (14.9) 130 (26.1) NS

Laurén classification
Intestinal 29 (61.7) 311 (62.4)
Not intestinal 18 (39.3) 187 (37.6) NS

No. of invaded/no. of removed lymph nodes 6.9/33.4 (20.7) 8/40.7 (19.7) NS
Borrmann classification in advanced gastric cancer (n 5 33) (n 5 446)

I 9 (27.3) 71 (15.9)
II 5 (15.2) 183 (41.0)
III 9 (27.3) 145 (32.5) NS
IV 10 (30.3) 47 (10.5)

Values in parentheses are percentages.
NS, not significant.
* Infiltration of proper muscle layer.
** Infiltration of subserosa/fatty tissue.
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Figure 1. Overall survival in pa-
tients with gastric stump cancer
and primary gastric cancer under-
going R0 resection.

Figure 2. Overall survival in pa-
tients with gastric stump cancer (A)
and primary gastric cancer (B) un-
dergoing R0 resection according to
tumor stage.
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development of carcinoma. There is an abrupt transition be-
tween carcinoma located on the gastric side of the anastomosis
and normal jejunal mucosa. Even in our nine patients in whom
the entire stomach was replaced by tumor, deep infiltration of
the jejunum was found in only one (2.2%). Unlike other
reports that 25% to 40% of the primary tumors were located
around the gastrojejunostomy,9,21,27,28we found in 68.1% a
clear point of origin near the gastrojejunostomy; in only 31.9%
was the tumor confined to the cardia and the gastric remnant
alone. We agree with recent reports that in Western countries
for PGC, that there is an increased number of tumors in the
proximal part of the stomach in contrast to earlier re-
ports.17,28–32GSCs are rare at the cardia of the stomach: in our
series only six (13.3%) patients had tumor at this site. An
explanation is lacking; increased exposure at the gastric mu-
cosa to refluxed bile and duodenal secretions is supposed to be
responsible for the high incidence of carcinomas at the gas-
trojejunostomy.4,6,8,31In GSC patients, there was no difference
in prognosis between patients with a primary tumor site at the
cardia compared with patients with a primary tumor site at the
gastrojejunostomy. The predominant site of tumor location of
GSC patients at the gastrojejunostomy and lesser curvature is
confirmed by Yonemura et al11 and Pointner et al.9

Important prognostic factors in PGC patients are the
TNM classification (depth of tumor invasion, nodal state,
and distant metastasis) and R0 resection (curative resec-
tion).17,29,30,33The data of our multivariate analysis suggest
that the prognosis in GSC patients may be improved by
complete resection of the primary tumor, and that the prog-
nosis depends on the depth of tumor infiltration (pT1/2
category) and the patient’s age. Thus, there are no differ-
ences in prognostic factors between PGC and GSC patients.

The pT2 category predominates in tumors of the proximal
third of the stomach, and this part of the stomach is not
entirely covered by serosa. Therefore, tumors of the proxi-
mal part often do not reach the serosal lining and are
understaged as pT2 tumors.33 We found that 64.3% of the
GSC patients and 64% of the PGC patients with pT2 cate-
gory showed transmural tumor growth and infiltration of the
perigastric fat tissue. Correction for the real depth of tumor
invasion results in a decrease in downstaging of patients
with stage I and stage II cancer and might be responsible for
the different prognosis between patients with stage III GSC
and PCG (GSC, 34% vs. 14.9%; PGC, 56.6% vs. 30.1%).

Another important factor related to the prognosis of gas-
tric cancer appears to be lymph node metastasis. Lymph
node metastases in GSC patients are most common in
perigastric node stations (compartment I), but nonperigas-
tric node stations are also frequently involved, especially
those around the left gastric artery or in the splenic hilum
(compartment II).14,17,29,34In our series, the ratio of invaded
versus examined lymph nodes was similar for GSC and
PGC patients (20.7% vs. 19.7%). Four pathways of lym-
phatic drainage of the gastric stump were noted by Ma-
ruyama et al,35 with a high incidence of metastases in the
nodes along the mesenteric root. To improve the prognosis

of GSC, some authors recommend wide resection of the
jejunal mesentery from the origins of each involved jejunal
artery in patients with jejunal tumor infiltration.11,21 In our
study, 15 (46.8%) of 32 GSC patients with tumor infiltration
around the gastrojejunostomy had lymph node metastases in
the jejunal mesentery, with poor survival (median survival
13.2 months). Therefore, resection of the jejunal mesentery
is recommended when resecting a GSC.

In PGC of the proximal third of the stomach, to complete
lymph node dissection in the retroperitoneum, a pancreas-
preserving splenectomy and lymphadenectomy of the renal
hilus in advanced cases is recommended and tends to im-
prove survival.33,34The death rate associated with extended
gastric surgery in Japan is less than 3%, comparable with
the data for standard gastrectomy in Western countries.11,12

In conclusion, we found no difference between GSC
patients and PGC patients in terms of resectability rate,
death rate, and survival. Therefore, the consequences of
surgical therapy in these patients are identical. Patients at
risk (e.g., those who have undergone previous gastric sur-
gery) should be examined carefully, because GSC that is
diagnosed early has a better prognosis than more advanced
disease. Finally, our results add to the data suggesting that
surgery can be performed safely in GSC patients and can
achieve results as good as those in patients with PGC.
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