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Prediction of Peritoneal Recurrence after a
Curative Resection for Gastric Cancers Based
on Clinicopathologic Factors

Sam-Je Cho, M.D., Ki-Wook Chung, M.D., Yoon-Ho Kim,
M.D., Hyeon Kook Lee, M.D., Han-Kwang Yang, M.D., Kuhn
Uk Lee, M.D., Kuk Jin Choe, M.D. and Jin-Pok Kim, M.D.'

Purpose: This study was designed to investigate the clinico-
pathologic factors related to peritoneal recurrence and to
predict peritoneal recurrence based on clinicopathologic fac-
tors.

Methods: A refrospective analysis of 383 patients with
peritoneal recurrence, out of 4184 patients who had un-
dergone curative gastric resection at SNUH from 1986
through 1996 was done.

Results: Of the patients with peritoneal recurrence, 275
(71.8%), 97 (25.3%), and 11 (2.9%) were early (0~24 months),
intermediate (24 ~60), and late (more than 60) recurrence,
respectively. In multivariate analysis, serosal invasion, lymph
node metastasis, size of tumor, Borrmann type, perineural
invasion and sex were independent prognostic factors for
peritoneal recurrence. After classifying all patients into 16
groups on the basis of 4 factors, serosal invasion, lymph
node metastasis, Borrmann type, and size, the number and
proportion of a patients with peritoneal recurrence was ob-
tained. There was 4.2% peritoneal recurrence in the most
favorable group (n=71), which had a Borrmann type 1 or
2 lesion less than 5 c¢cm in maximal diameter with neither
serosal invasion nor lymph node metastasis. There was a
25.4% peritoneal recurrence in the most unfavorable group
(n =331), which had a Borrmann type 3 or 4 lesion more
than 5 cm with serosal invasion and lymph node metastasis.
Conclusion: Our results suggest that patients with a Borr-
mann 3 or 4 lesion more than 5cm in maximal diameter,
with serosal invasion and lymph node metastasis have the
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highest risk for peritoneal recurrence. These patients could
be considered as candidates for a treatment modality such
as intraperitoneal chemotherapy or hyperthermic chemothe-
rapy. (J Korean Surg Soc 2001;60:398-404)

Key Words: Gastric carcinoma, Recurrence, Risk factor,
Clinicopathologic factor
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EAA EAL SPSS 8.0 for windows (SPSS Inc. 444N.
Michigan Avenue, Chicago, Illinois, 60611, USA)E A}-&-3}
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square test, ANOVA test 52 AH&3l91 ALE Y A=
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Table 1. Disease-free interval of each patterns of recurrence

Locoregional Peritoneal Distant Mixed Total
Early (0~24 months) 186 (64) 275 (72) 199 (69) 129 (73) 789 (69)
Intermediate (24 ~60) 87 (30) 97 (25) 72 (25) 45 (25) 301 (26)
Late (>60) 18 (6) 11 (3) 19 (6) 32 51 (5)
Total 291 (25) 383 (34) 290 (25) 177 (16) 1141 (100)
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Table 2. Chinicopathologic factors and peritoneal recurrence

Factor NPRO* PRO' 5YRR p-value
Sex 0.0000
Male 2357 (91.9) 208 (8.1) 9.4
Female 1238 (86.8) 164 (13.2) 15.1
Age (years) 0.0154
~39 402 (86.3) 64 (13.7) 15.1
40~64 2387 (90.4) 255 (9.6) 11.1
65~ 642 (92.4) 53 (7.6) 9.7
Size (cm) 0.0000
~2.0 662 (98.1) 13 (1.9) 2.0
2.1~5.0 1274 (90.6) 133 (9.4) 10.9
5.1~10.0 516 (82.3) 111 (17.7) 224
10.1~ 49 (70.0) 21 (30.0) 40.0
Location 0.0000
Lower 1749 (92.5) 142 (7.5) 8.9
Middle 1171 (89.3) 141 (10.7) 12.0
Upper 257 (85.1) 45 (14.9) 17.2
Whole 32 (58.2) 23 (41.8) 61.0
Histology 0.0000
Differentiated 1465 (95.9) 63 (4.1) 4.7
Undifferentiated 1812 (85.8) 299 (14.2) 16.5
Bormann type 0.0000
I, 11 562 (92.3) 28 (4.7) 59
I, IV 1688 (86.4) 337 (13.6) 20.8
Lauren classification 0.0000
Inestinal 776 (96.4) 29 (3.6) 4.0
Diffuse 750 (83.3) 150 (16.7) 19.4
Mixed 40 (87.0) 6 (13.0) 14.4
Lymphatic invasion 0.1000
Iy (—) 1010 (87.9) 139 (12.1) 14.2
Iy (+) 297 (81.4) 68 (18.6) 24.4
Vascular invasion 0.0013
v () 1233 (89.8) 190 (10.2) 159
v (+) 41 (77.4) 12 (22.6) 29.1
Perineural invasion 0.0000
n (—) 1157 (88.8) 146 (11.2) 13.1
n (+) 117 (67.6) 56 (32.4) 47.3
T stage 0.0000
T1, T2 2110 (95.2) 107 (4.8) 52
T3, T4 1241 (82.5) 264 (17.5) 32.0
N stage 0.0000
NO 1602 (97.0) 49 (3.0) 2.8
N1, N2, N3 1746 (84.4) 322 (15.6) 20.6

*not peritoneal recurrence only; Tperionmeal recurrence only; SYRR = 5-year recurrence rate.
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Table 3. Cox regerssion analysis for patients with peitoneal re-

currence
Relative risk

p-value (95% confidence interval)
Age 0.7729  0.9516 (0.6793~1.3330)
Sex 0.0251 1.5843 (1.0592~2.3695)
Size 0.0001 2.3637 (1.5388~3.6308)
Location 0.4338 1.0909 (0.8774~1.3562)
Histology 0.1994 1.5539 (0.7926 ~3.0466)
Borrmann type 0.0197 2.2111 (1.1348~4.3081)
Lauren classification  0.1945 1.5040 (0.8118~2.7863)
Vascular invasion 0.7162 1.1917 (0.4629~3.0681)
Lymphatic invasion 0.8937 0.9719 (0.6402~1.4755)
Perineural invasion 0.0164 1.6875 (1.1007~2.5870)
T stage 0.0017 1.9483 (1.2841~2.9560)
N stage 0.0005 2.8329 (1.5829~5.0701)

Table 4. Prediction for peritoneal recurrence based on clinico-
pathologic characteristics

Peritoneal recurrence

LN mets* Bormann Depth Size (cm)

(=) (+)
(=) LI <ss' <5 68 96) 3 (4)
>5 36 (97) 13
>t <5 3097 1@3)
>5 13 (100) 0 (0)
I, IV <ss <5 197 (97) 7 (3)
>5 33 (89) 4 (11)
>3 <5 91 (88) 12 (12)
>5 25 (74) 9 (26)
(+) I, I <ss <5 99 (97) 303
>5 44 (96) 24
>3 <5 66 (96) 3 4)
>5 43 (83) 9 (17)
I, IV <ss <5 285 (86) 45 (14)
>5 99 (80) 24 (20)
>s <5 297 (81) 69 (19)
>5 247 (75) 84 (25)
*lymph node metastasis; Vinvasion within subserosa; Tinvasion

beyond serosa.
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Fig. 1. Recurrence patterns after curative gastric surgery according
to the number of unfavorable factors for peritoneal recur-
rence. *size >5 cm, Borrmann 3 or 4, serosal invasio: (+),
lymph node metastasis: (+).
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