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Surgical Treatment of Anastomotic Recurrence after Gastrectomy

for Gastric Cancer

Jae Jun Jung, M.D., Jong Ho Cho, M.D., Sumin Shin, M.D., Young Mog Shim, M.D., Ph.D.

Background: The purpose of this study was to evaluate the outcome of reoperation with curative intent for the
treatment of anastomotic recurrent gastric cancer. Methods: Ten patients with anastomotic recurrence of gastric
cancer who underwent reoperation from November 1995 to February 2011 were analyzed retrospectively. The time
interval between the first operation and reoperation, recurrence pattern, type of surgery, survival, and postoperative
outcome were analyzed. Results: The average time to recurrence after initial surgery was 48.8 months (median,
23.5 months). Of the ten patients, eight (80.0%) had recurrence at the esophagojejunostomy, one (10.0 %) at the
esophagogastrostomy, and two (20.0%) at the esophagus. Among these patients, five had combined metastasis or
invasion to major organs in addition to anastomotic recurrence. Complete resection was achieved in five patients
(50.0%), and incomplete resection or bypass surgery was performed in the remaining five patients (50.0%). The
overall median survival time was 7.0 months (range, 2.2 to 105.5 months). The median survival time following
complete resection and palliative surgery (incomplete resection or bypass surgery) was 28.1 months (range, 4.2 to
105.5 months) and 5.5 months (range, 2.2 to 7.5 months), respectively. Conclusion: Surgical resection of anasto-
motic recurrent gastric cancer should be implemented only in selected patients in whom complete resection is

possible.
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INTRODUCTION

Gastric cancer is the fourth most common cancer in the
world and a major cause of cancer death worldwide [1].
Currently, the only potentially curative treatment for gastric
cancer is radical gastrectomy. Early detection, improvements
in extended lymphadenectomy, and adjuvant chemotherapy
have all drastically improved the survival rate of gastric

cancer. However, despite these advances, recurrence is still

possible and is often the cause of unsuccessful recovery from
gastric cancer [2,3]. The main reason for recurrence is the ad-
vanced stage of many cases of gastric cancer at the time of
diagnosis.

Even after curative resection, death from gastric cancer is
primarily due to recurrence. The recurrence rates of gastric
cancer after curative resection are not uniform but vary ac-
cording to the time after surgery. More than 90% of patients

relapse within five years after surgery, and 70% relapse with-
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in two years. Wu et al. [4] reported that cumulative re-
currence rates were 53.5%, 80.0%, 89.0%, 94.7%, and 96.3%
at 1, 2, 3, 4, and 5 years, respectively. These high rates of
recurrence have been attributed to abundant lymphatic chan-
nels within the gastric wall that provide channels for mucosal
skip lesions and numerous potential pathways of lymphatic
drainage away from the stomach. Local recurrence may occur
in patients who underwent RO resection. Recurrence patterns
of gastric cancer include locoregional, hepatic, or peritoneal
lesions [5,6]. Unfortunately, the diagnosis of recurrence is dif-
ficult, prognosis is unreliable, and no standard treatment has
been established [7]. Gastric cancer carries a poor prognosis
when local recurrence has developed, and any attempts at cu-
rative treatment are generally considered futile. Although che-
motherapy is an important treatment for recurrent gastric can-
cer, it often produces disappointing results. Indeed, many pa-
tients die within one year of diagnosis due to recurrence [7].
Four types of local recurrence can be differentiated according
to location and origin: 1) local lymph node metastasis, 2) ex-
traluminal recurrence, 3) recurrence within the remnant stom-
ach, and 4) anastomotic recurrence following gastrectomy.
Surgical intervention has been limited to locoregional re-
current gastric cancer [8], and in such cases, surgical treat-
ment may play a role in handling recurrence. The goal of our
research was to evaluate the outcomes of surgical treatment

for anastomotic recurrent gastric cancer.

METHODS

From November 1995 to February 2011, ten patients with
anastomotic recurrent gastric cancer underwent surgical inter-
vention in the Department of Thoracic and Cardiovascular
Surgery at Samsung Medical Center, Seoul, Republic of
Korea. The eligibility criteria for this study included 1) histo-
logically confirmed gastric carcinoma, 2) curative total or
subtotal gastrectomy (RO resection) with lymph node dis-
section for gastric cancer, 3) anastomotic recurrence after op-
eration for gastric cancer, and 4) reoperation of recurrent gas-
tric cancer with curative intent. We collected and analyzed
patient characteristics including sex, age, type of recurrence,
time to recurrence, surgical procedure performed during pri-

mary and secondary operations, previous hospital location for

primary operation, original T and N staging, number of
lymph node metastases, and pathology at primary operation.
Follow-up evaluation consisted of patient history, physical ex-
amination, and laboratory testing including tumor markers,
chest radiography, endoscopy, computed tomography (CT),
and position emission tomography (PET).

Recurrences were classified as locoregional, lymphatic
(regional and distant lymph node metastases), hematogenous,
and peritoneal. Locoregional recurrence was defined as cancer
recurrence at the resection margin, within the lymph nodes
(including regional, retropancreatic, retrocrural, and para-aortic
nodes), or in the operation bed within the region of the re-
section and above the pancreas and abdominal wound.
Peritoneal recurrence was defined as cancer recurrence in the
abdominal cavity. Hematogenous recurrence was defined as
any metastatic lesion in the liver, lung, bone, ovary, spleen,
testis, or other distant organ.

Surgical resection was performed for recurrent lesions in
patients for whom surgery was indicated based on multi-
disciplinary team discussion. All patients in this study under-
went a potentially curative operation for recurrent cancer. The
surgery for recurrence was categorized as curative resection
or palliative resection. Curative resection was intended to im-
prove survival through removal of metastatic lesions.
Complete resection was defined as no macroscopic or micro-
scopic evidence of residual tumor, and incomplete resection
was defined as macroscopic or microscopic evidence of re-
sidual tumor due to invasion of a major organ or vessel.
Palliative resection such as bypass surgery was performed

solely to alleviate symptoms.

RESULTS
1) Patient characteristics

This study included seven males and three females, ranging
in age from 38 to 70 years (mean, 56.5 years). The major
clinicopathologic characteristics of the patients are listed in
Table 1. Eight of ten patients received postoperative chemo-
therapy after total or subtotal gastrectomy. The median time
between recurrence and initial operation was 23.2 months
(range, 5.1 to 156.7 months). Of the ten patients, nine under-

went total gastrectomy and one had subtotal gastrectomy.
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Table 1. The characteristics of patients with first operation (n=11)

Variable Value
Age (yr) 54.3 (30-68)
Gender
Male 7 (70.0)
Female 3 (30.0)

Procedure performed at first operation

Total gastrectomy 9 (90.0)
Subtotal gastrectomy 1 (10.0)
Pathologic T category
Tl 1 (10.0)
T2 3 (30.0)
T3 3 (30.0)
T4 1 (10.0)
Unknown 2 (20.0)
Pathologic N category
NO 1 (10.0)
N1 1 (10.0)
N2 5 (50.0)
N3 1 (10.0)
Unknown 2 (20.0)
Stage
1A 1 (10.0)
1B 2 (20.0)
A 2 (20.0)
1B 1 (10.0)
v 2 (20.0)
Unknown 2 (20.0)
Histology
Adenocarcinoma 7 (70.0)
Signet ring cell 3 (30.0)

Values are presented as mean (range) or number (%).

2) Recurrence pattern and reoperation types

All ten patients had anastomotic recurrent cancer. The pat-
terns of recurrence among the ten patients are summarized in
Table 2. Eight patients (80.0%) had recurrence at the esoph-
agojejunostomy, one (10.0%) at the esophagogastrostomy, and
two (20.0%) at the esophagus. Of the ten patients, five had
combined metastasis or invasion to major organs in addition
to anastomosis recurrence. Among these five patients, pulmo-
nary metastatic lesions were found in two patients during
reoperation. One patient (10.0%) had peritoneal seeding dur-
ing surgery and two patients had pleural seeding. Major or-
gan invasions (aorta, liver, and diaphragm) of the recurrent
tumor were found in two patients during surgery.

The recurrence characteristics and operative techniques are
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summarized in Table 3. Seven patients underwent esoph-
agojejunostomy, two underwent esophagocolojejunostomy, one
underwent jejunojejunostomy, and two underwent colocolo-
stomy. One patient underwent exploratory laparotomy, seven
underwent feeding jejunostomy, and one underwent pulmo-
nary metastasectomy. Complete tumor resection was achieved
in five patients (50.0%). Incomplete resection was performed
in four patients (40.0%), and a bypass operation was per-

formed in one patient (10.0%) because of peritoneal seeding.
3) Survival after reoperation

The median survival time was 7.0 months (range, 2.2 to
105.5 months). Survival data are summarized in Table 2. The
median survival time after surgery for recurrent tumors was
28.1 months (range, 4.2 to 105.5 months) following complete
resection. Four patients had incomplete resection, and their
median survival time after surgery was 4.9 months (range,
2.2 to 7.5 months). A bypass operation was performed in one
patient, who survived for 5.5 months. Postoperatively, five
patients underwent adjuvant chemotherapy and three patients

had adjuvant radiotherapy.

DISCUSSION

Gastric cancer is one of the most common causes of can-
cer death worldwide. Even after curative resection, 22% to
50% of patients experience disease recurrence [6,9,10].
Peritoneal, hematogenous, and locoregional recurrences are
the most common recurrence patterns in gastric cancer.
Hematogenous recurrence occurs most commonly in the liver,
followed by the lungs. Locoregional recurrence occurs most
commonly at the anastomosis site or stump [6]. An isolated
locoregional recurrence was reported in 6% to 46% of pa-
tients who underwent surgical resection [4,6,9,11,12]. Locore-
gional recurrence results from direct tumor proliferation or
lymphatic spread within the abdominal cavity [13].

There are many risk factors for recurrence of gastric can-
cer, including lymph node metastasis, serosal invasion, in-
filtrative or diffuse type, large tumor size (4 cm or greater),
undifferentiated tumor, and proximal tumor location [6]. After
surgery, the average length of time until recurrence was 21.8

months. Patients with locoregional recurrence averaged 27.3
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Table 2. Postoperative results and survival data

. Lymph node Combined metastasis or . Disease-free _ .
Patients  Type of surgery . . . . Survival (mo) . Vital status
metastasis invasion to major organs survival (mo)

1 Incomplete 3/5(+) Multi-organ invasion 34 0 Death

2 Complete 1/12(+) ) 4.2 4.2 Death

3 Complete 0/3(-) ) 105.5 105.5 Survival
4 Incomplete Not checked Aorta invasion 6.4 55 Death

5 Incomplete 6/10(+) Pulmonary metastasis, pleural seeding 7.5 0 Death
6 Complete 0/3(-) ) 28.1 20.3 Death

7 Bypass surgery Not checked Peritoneal seeding 55 0 Death

8 Incomplete 8/10(+) Pulmonary metastasis, pleural seeding 22 19 Death
9 Complete 0/5(-) ) 480 48.0 Survival
10 Complete 4/11(+) ) 11.9 10.7 Survival

Table 3. Recurrence characteristics and perioperative details (n=11)

Variable Value
Site of recurrence
Esophagojejunostomy 8 (80.0)
Esophagogastrostomy 1 (10.0)
Esophagus (not esophago-jejunostomy) 2 (20.0)
Lung 2 (20.0)
Lymph node metastasis at reoperation
) 5 (50.0)
-) 3 (30.0)
Unknown 2 (20.0)
Procedure performed at reoperation
Transthoracic esophagectomy 8 (80.0)
Esophagojejunostomy 7 (70.0)
Esophagocolojejunostomy 2 (20.0)
Explorative laparotomy 1 (10.0)
Jejunojejunostomy 1 (10.0)
Colocolostomy 2 (20.0)
Feeding jejunostomy 7 (70.0)
Pulmonary metastasectomy 1 (10.0)
Adjuvant chemotherapy 6 (60.0)
Adjuvant radiotherapy 4 (40.0)

Values are presented as number (%).

months between surgery and recurrence, while those with per-
itoneal and hematogenous recurrence averaged 18.1 and 14.6
months, respectively [6].

Diagnosis is improved by modern imaging techniques and
is mainly determined by increased expression of tumor mark-
ers, endoscopy, CT, and PET-CT. Some studies showed the
usefulness of monitoring carcinoembryonic antigen, carbohy-
drate antigen (CA) 199, and CA 72-4 for detecting re-

currence of resected gastric cancer [14,15]. Endoscopic ex-
amination is the most accurate tool to identify anastomotic or
gastric stump recurrences after subtotal gastrectomy, allowing
early diagnosis and radical treatment in highly selected pa-
tients [16].

In previous studies, the average survival time after re-
currence was 6.0 to 8.7 months: 6.4 months for patients with
peritoneal recurrence, 9.4 months for hematogenous re-
currence, and 11.0 months for locoregional recurrence.
Overall, 70% of the patients died within one year of diag-
nosis, and 89% died within two years. The mean survival
time after complete resection for recurrent tumors was 21.6
months, compared with 11.6 months for patients who had in-
complete resection. A bypass operation was performed in one
patient, who survived 8.5 months [6,12].

There is no effective or specific diagnostic method for
recurrence. Moreover, a standard treatment for patients with
recurrence has not yet been established. The goals of treating
recurrent gastric cancer are to increase survival and relieve
symptoms [17]. Meta-analyses of randomized, controlled trials
in patients with recurrent gastric cancer have demonstrated
that systemic chemotherapy considerably improves survival
compared with the best supportive care [18,19]. However, de-
spite the effectiveness of S-1 and cisplatin combination che-
motherapy [20], the median survival time for patients with
gastric cancer recurrence remains unsatisfactory at approx-
imately 12 months. Palliative resection is indicated in highly
selected symptomatic patients; in such cases, surgery is usu-

ally performed to restore the passage of food, and tumor re-
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duction is a minor goal [6,12]. Nonetheless, surgery may play
a role in the treatment of recurrent gastric cancer. Assuming
that complete resection can be achieved and the patient can
tolerate surgery, there might be some benefits from
reoperation. The resectability of a recurrent tumor may be the
most important factor determining survival after resection, as
shown by our results and a previous report [6,17].

Surgery is very uncommon for patients with anastomotic
site recurrence after surgery for gastric cancer. According to
our study, patients with incomplete resection died within a
few months after reoperation; however, three of five patients
with complete resection survived. Based on biopsy results,
surgery is beneficial if there is no lymph node metastasis;
however, the survival rate is not significantly improved if
there is lymph node metastasis. We believe that an aggressive
surgical approach is beneficial whenever there is a completely
resectable lesion. To ensure early detection, endoscopy and
PET-CT evaluation should be performed periodically during
follow-up. This is particularly important for recurrence at the
esophagojejunostomy site, where early detection greatly im-
proves the chance of complete resection. In addition, careful
use of criteria and thoughtful deliberation are needed when
selecting patients with anastomotic site recurrence for
reoperation. Because the number of patients in this study was
small, we could not perform statistical analysis, and our con-
clusions may not be generalizable. Therefore, further studies
including more patients are necessary to determine the effec-
tiveness of surgery in such cases.

In conclusion, surgical resection of anastomotic recurrent
gastric cancer should be implemented only in selected pa-

tients in whom complete resection is possible.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was

reported.

REFERENCES

1. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D.
Global cancer statistics. CA Cancer J Clin 2011;61:69-90.

2. Kim JP, Kwon OJ, Oh ST, Yang HK. Results of surgery on
6589 gastric cancer patients and immunochemosurgery as

10.

11.

12.

13.

14.

15.

16.

— 273 —

Surgical Treatment of Recurrent Gastric Cancer

the best treatment of advanced gastric cancer. Ann Surg
1992;216:269-78.

. Inokuchi K. Prolonged survival of stomach cancer patients

after extensive surgery and adjuvant treatment: an overview
of the Japanese experience. Semin Surg Oncol 1991;7:333-8.

. Wu CW, Lo SS, Shen KH, et al. Incidence and factors as-

sociated with recurrence patterns after intended curative sur-
gery for gastric cancer. World J Surg 2003;27:153-8.

. Moertel CG, Childs DS, O’Fallon JR, Holbrook MA, Schutt

AlJ, Reitemeier RJ. Combined 5-fluorouracil and radiation
therapy as a surgical adjuvant for poor prognosis gastric
carcinoma. J Clin Oncol 1984;2:1249-54.

. Yoo CH, Noh SH, Shin DW, Choi SH, Min JS. Recurrence

following curative resection for gastric carcinoma. Br J Surg
2000;87:236-42.

. Hironaka S, Zenda S, Boku N, Fukutomi A, Yoshino T,

Onozawa Y. Weekly paclitaxel as second-line chemotherapy
for advanced or recurrent gastric cancer. Gastric Cancer
2006;9:14-8.

. Shchepotin I, Evans SR, Shabahang M, et al. Radical treat-

ment of locally recurrent gastric cancer. Am Surg 1995;61:
371-6.

. Maehara Y, Hasuda S, Koga T, Tokunaga E, Kakeji Y,

Sugimachi K. Postoperative outcome and sites of recurrence
in patients following curative resection of gastric cancer. Br
J Surg 2000,87:353-7.

Marrelli D, Roviello F, de Manzoni G, et al. Different pat-
terns of recurrence in gastric cancer depending on Lauren’s
histological type: longitudinal study. World J Surg 2002;26:
1160-5.

Lim DH, Kim DY, Kang MK, et al. Patterns of failure in
gastric carcinoma after D2 gastrectomy and chemo-
radiotherapy: a radiation oncologist’s view. Br J Cancer
2004;91:11-7.

D’Angelica M, Gonen M, Brennan MF, Turnbull AD, Bains
M, Karpeh MS. Patterns of initial recurrence in completely
resected gastric adenocarcinoma. Ann Surg 2004;240:
808-16.

Lehnert T, Rudek B, Buhl K, Golling M. Surgical therapy
for loco-regional recurrence and distant metastasis of gastric
cancer. Eur J Surg Oncol 2002;28:455-61.

Takahashi Y, Takeuchi T, Sakamoto J, et al. The usefulness
of CEA and/or CA19-9 in monitoring for recurrence in gas-
tric cancer patients: a prospective clinical study. Gastric
Cancer 2003;6:142-5.

Marrelli D, Pinto E, De Stefano A, Farnetani M, Garosi L,
Roviello F. Clinical utility of CEA, CA 19-9, and CA 72-4
in the follow-up of patients with resectable gastric cancer.
Am J Surg 2001;181:16-9.

Hosokawa O, Kaizaki Y, Watanabe K, et al. Endoscopic
surveillance for gastric remnant cancer after early cancer
surgery. Endoscopy 2002;34:469-73.



Jae Jun Jung, et al

17.

18.

Song KY, Park SM, Kim SN, Park CH. The role of surgery 19.

in the treatment of recurrent gastric cancer. Am J Surg
2008;196:19-22.

Murad AM, Santiago FF, Petroianu A, Rocha PR, Rodrigues 20.

MA, Rausch M. Modified therapy with 5-fluorouracil, doxor-
ubicin, and methotrexate in advanced gastric cancer. Cancer
1993;72:37-41.

— 274 —

Glimelius B, Hoffman K, Haglund U, Nyren O, Sjoden PO.
Initial or delayed chemotherapy with best supportive care in
advanced gastric cancer. Ann Oncol 1994;5:189-90.
Koizumi W, Narahara H, Hara T, et al. S-1 plus cisplatin
versus S-1 alone for first-line treatment of advanced gastric
cancer (SPIRITS trial): a phase III trial. Lancet Oncol 2008;
9:215-21.



