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Factors Influencing Recurrence after Curative
Resection for Advanced Gastric Cancer

Chan-Dong Kim, M.D., Myung Chul Chang, M.D., Hye Rin
Roh, M.D., Gi Bong Chae, M.D., Dae Hyun Yang, M.D."
and Won Jin Choi, M.D.

Purpose: Despite radical lymph node dissection and com-
bined resection, the operative results of treating advanced
gastric cancer remains inadequate. The aim of this study
was to determine the risk factors for recurrence of gastric
cancer and the pattern of recurrence after curative resection
for advanced gastric cancer.

Methods: Out of 220 patients who underwent curative resec-
tion for advanced gastric cancer from 1990 to 2000, 50
whose recurrence was confirmed by clinical, radiological,
endoscopic or reoperative findings were studied retrospec-
tively. We undertook a detailed analysis of the pattern of
recurrence based on the morphologic and histopathologic
characteristics of the initial tumor.

Results: The mean time to recurrence was 19.0 months.
Early recurrence was found in 38 patients (76.0%), inter-
mediate recurrence was found in 11 patients (22.0%), and
late recurrence was found in 1 patient (2.0%). The patterns
of recurrence were as follows: hepatic recurrence was found
in 14 cases, peritoneal recurrence in 19 cases, local re-
currence in 10 cases, extraperitoneal recurrence in 6 cases.
In univariate analysis, the depth of invasion, extent of lymph
node metastasis, TNM stage, and combined resection were
important for recurrence. In multivariate analysis, depth of
invasion and lymph node metastasis were important for
recurrence.

Conclusion: The peritoneal recurrence was the most fre-
quently encountered pattern of recurrence. The two years fol-
lowing surgery was the most important period for recur-
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rence. Depth of invasion and lymph node metastasis were
related to recurrence with statistical significance. Since the
results of treatment remain dismal, studies of perioperative
adjuvant therapy in an attempt to reduce recurrence are
warranted. (J Korean Surg Soc 2003;65:301-308)
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Table 1. Site of recurrence in advanced gastric cancer

Mean duration
of recurrence

Recurrence

Site of recurrence @———— Total

Only Combined (month)
Local recurrence 6 4 10 26.6+14.6
Hepatic recurrence 10 4 14 19.6+15.1
Peritoneal recurrence 16 3 19 19.1+16.1
Extraperitoneal
1 5 6 25.2+23.6
recurrence
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Table 2. Distribution of risk factors according to the type of recurrences

Risk factors Local Hepatic Peritoneal Extraperitoneal
Sex

Male 8 (80.0%) 12 (85.7%) 12 (63.2%) 6 (100%)

Female 2 (20.0%) 2 (14.3%) 7 (36.8%) -
Age

<40 2 (20.0%) 1 (7.1%) 3 (15.8%) 1 (16.7%)

>40 8 (80.0%) 13 (92.9%) 16 (84.2%) 5 (83.3%)
Primary tumor site

Upper 1/3 4 (40.0%) - 2 (10.5%) 1 (16.7%)

Middle 1/3 1 (10.0%) 4 (28.6%) 5 (26.3%) 1 (16.7%)

Lower 1/3 5 (50.0%) 10 (71.4%) 11 (57.9%) 4 (66.7%)

Entire stomach - - 1 (5.3%) -
Tumor diameter

<5 cm 5 (50.0%) 7 (50.0%) 7 (36.8%) 2 (33.3%)

5~10 cm 4 (40.0%) 6 (42.9%) 10 (52.6%) 4 (66.7%)

>10 cm 1 (10.0%) 1 (7.1%) 2 (10.5%) -
Depth of invasion

T2 1 (10.0%) 4 (28.6%) 4 (21.1%) -

T3 8 (80.0%) 9 (64.3%) 14 (73.7%) 6 (100%)

T4 1 (10.0%) 1 (7.1%) 1 (5.3%) -
Number of positive lymph nodes

0 (pNO) - 3 (21.4%) 2 (10.5%) -

1~6 (pN1) 3 (30.0%) 6 (42.9%) 10 (52.6%) 3 (50.0%)

7~15 (pN2) 5 (50.0%) 4 (28.6%) 4 (21.1%) 1 (16.7%)

>16 (pN3) 2 (20.0%) 1 (7.1%) 3 (15.8%) 2 (33.3%)
Borrmann type

I - 3 (21.4%) 1 (5.3%) -

I 3 (30.0%) 9 (64.3%) 15 (78.9%) -

11 7 (70.0%) 1 (7.1%) 2 (10.5%) 6 (100%)

v — 1 (7.1%) 1 (5.3%) -

Histologic classification

Well differenciated - 1 (7.1%) - -

Moderated differenciated 2 (20.0%) 3 21.4%) 3 (15.8%) 2 (33.3%)

Poorly differenciated 4 (40.0%) 4 (28.6%) 9 (47.4%) -

Signet ring cell 3 (30.0%) 4 (28.6%) 4 (21.1%) 4 (66.7%)

Mucinous 1 (10.0%) - 2 (10.5%) -

Unclassified - 2 (14.3%) 1 (5.3%) -
AJCC stage

Ib - 3 (21.4%) - -

I 1 (10.0%) 1 (7.1%) 5 (26.3%) -

Illa 2 (20.0%) 5 (35.7%) 7 (36.8%) 4 (66.7%)

1IIb 4 (40.0%) 3 (21.4%) 4 (21.1%) 1 (16.7%)

v 3 (30.0%) 2 (14.3%) 3 (15.8%) 1 (16.7%)
Resection type

Subtotal 4 (40.0%) 10 (71.4%) 15 (78.9%) 4 (66.7%)

Total 6 (60.0%) 4 (28.6%) 4 (21.1%) 2 (33.3%)
Combined resection

Negative 4 (40.0%) 10 (71.4%) 14 (73.7%) 4 (66.7%)

Positive 6 (60.0%) 4 (28.6%) 5 (26.3%) 2 (33.3%)
Adjuvant chemotherapy

Negative 1 (11.1%) 1 (7.7%) 6 (33.3%) 1 (16.7%)

Positive 8 (88.9%) 12 (92.3%) 12 (66.7%) 5 (83.3%)
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Table 3. Univariate analysis of risk factors according to the recur-

rence

Risk factors Recurrence Recurrence P value
) (+)

Sex 0.256
Male 94 (71.8%) 37 (28.2%)
Female 50 (79.4%) 13 (20.6%)

Age 0.358
<40 9 (64.3%) 5 (35.7%)
>40 135 (75.0%) 45 (25.0%)

Primary tumor site 0.200
Upper 1/3 13 (65.0%) 7 (35.0%)
Middle 1/3 40 (80.0%) 10 (20.0%)
Lower 1/3 91 (74.0%) 32 (26.0%)
Entire stomach - 1 (100.0%)

Tumor diameter 0472
<5 cm 82 (77.4%) 24 (22.6%)
5~10 cm 55 (71.4%) 22 (28.6%)
>10 cm 7 (63.6%) 4 (36.4%)

Depth of invasion 0.000
T2 80 (89.9%) 9 (10.1%)
T3 61 (62.2%) 37 (37.8%)
T4 3 (42.9%) 4 (57.1%)

Number of positive lymph nodes 0.000
0 (pNO) 57 (91.9%) 5 8.1%)
1~6 (pN1) 56 (70.9%) 23 (29.1%)
7~15 (pN2) 26 (65.0%) 14 (35.0%)
>16 (pN3) 5 (41.7%) 7 (58.3%)

Borrmann type 0.192
I 7 (100.0%) -
I 27 (84.4%) 5 (15.6%)
111 95 (70.9%) 39 (29.1%)
v 8 (61.5%) 5 (38.5%)

Histologic classification 0.313
Well
differenciated 8 (80.0%) 2 (20.0%)
Moderated
differenciated 47 (82.5%) 10 (17.5%)
Poorl
ditrongcq 52 (722%) 20 (27.8%)
Signet ring cell 25 (65.8%) 13 (34.2%)
Mucinous 9 (81.8%) 2 (18.2%)
Unclassified 3 (50.0%) 3 (50.0%)

AJCC stage 0.000
Ib 39 (92.9%) 3 (7.1%)
I 49 (87.5%) 7 (12.5%)
1Ila 27 (61.4%) 17 (38.6%)
1IIb 19 (63.3%) 11 (36.7%)
v 9 (45.0%) 11 (55.0%)

Resection type 0.186
Subtotal 114 (76.5%) 35 (23.5%)
Total 30 (66.7%) 15 (33.3%)

Combined resection 0.017
Negative 116 (77.9%) 33 (22.1%)
Positive 25 (59.5%) 17 (40.5%)

Adjuvant chemotherapy 0.281
Negative 38 (79.2%) 10 (20.8%)
Positive 91 (71.1%) 37 (28.9%)
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Table 4. Multivariate analysis of risk factors according to the re-
currence

Odds ratio

(95% confidence interval) P value

Risk factors

Depth of invasion 0.007
T2 1
T3 3.53 (1.45~8.61)
T4 9.74 (1.52~62.34)
Number of positive
0.046
lymph nodes
0 (pNO) 1
1~6 (pN1) 3.98 (1.34~11.80)
7~15 (pN2) 3.26 (0.97~10.95)

>16 (pN3) 7.57 (1.56~36.73)
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Fig. 1. Disease-free survival rate of all patients.
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Fig. 2. Discase-free survival rate according to the lymph node
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