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Results after a Gastrectomy of 2,603 Patients with Gastric Cancer:
Analysis of Survival Rate and Prognostic Factor

Sung Hoon Noh, M.D,, Chang Hak Yoo, M.D., Yong Il Kim, M.D.
Choong Bai Kim, M.D,, Jin Sik Min, M.D. and Kyong Sik Lee, M.D.

Department of Surgery, Yonsei University College of Medicine, Seoul, Korea

A retrospective study of 2,603 patients with gastric cancer who underwent a gastric resection at Yonsei
University Hospital from 1987 to 1994 was performed to evaluate the clinicopathological characteristics
and survival rates of patients with gastric cancer. There were 1721 males and 882 females (ratio=2 : 1)
with a mean age of 54 years (range=22~ 85 years). All patients underwent gastric resection with curative
intent, but 199 patients (7.6%) had a palliative resection. The types of operations were a subtotal
gastrectomy in 1,917 patients (73.6%) and a total gastrectomy in 686 patients (26.4%). A D2 or a more
extended lymph-node dissection was performed in 2530 patients (97.2%), and only 73 patients (2.8%)
had less extensive surgery. The postoperative mortality was 0.9%. The mean diameter of a tumor was
5.6 cm. The most common location of a tumor was the lower third of the stomach (49.4%). Borrmann
type III (64.7%) was the most common gross type. The major histologic type was a tubular adeno-
carcinoma (76.3%). The overall 5-year survival rate was 66.5%. The 5-year survival rates according to
the stage were 94.3% in IA, 90.5% in IB, 76.6% in II, 60.1% in IIIA, 38.7% in IIIB, and 12.9% in
IV. In the univariate analysis, poor survival was closely related to increasing age, tumor location in the
upper one third, larger tumor size, Borrmann type IV tumors, increasing pT and pN classifications, an
advanced tumor stage, and perforance of a total gastrectomy. The multivariate analysis revealed that
distant metastasis, lymph-node metastasis, depth of invasion, gross type, age, and type of resection were
significant prognostic factors. In conclusion, the prognosis for gastric cancer after a gastrectomy has
remarkably improved, and the most significant prognostic factors were distant metastasis, lymph node
metastasis, and depth of invasion. Therefore, early diagnosis of gastric cancer and aggressive multimodal
therapy, especially in patients with stage IIIB and IV tumors might improve the quality of life and the
survival of the patients with gastric cancer.
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Fig. 1. Age & sex distribution of 2,603 patients with
gastric cancer.
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(5) &S| KOHY: Borrmann I¥e] 715%, IY
679%, ¥ 553%, IVY 33.1%% I, Il vl III,
Vs AE&ol $e3hA] $ekeh (Table 1),
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Table 1. Clinicopathological characteristics and survival
rates of 2,603 patients with gastric cancer

Clinicopathological  No. of 5-Y.
feI;turts ® patients (%) SR.,% p-value

Sex 0.49
M 1721  (66.1) 66.0
F 882 (339) 674

Age 0.01
<40 334 (12.8) 777
40~60 1311 (504) 68.0
>60 958 (36.8) 60.4

Tumor size 0.00
<4 cm 1156 (44.4) 827
4.0~7.9 cm 1101 (42.3) 58.0
8 cm 346  (13.3) 39.1

Tumor location 0.00
upper third(C) 300 (11.5) 578
middle third(M) 957 (36.8) 67.1
lower third(A) 1287 (49.4) 69.8
whole stomach 59 (23 278

Gross type 0.00
Borrmann type I 104 (58 715
Borrmann type II 327 (18.0) 679
Borrmann type III 1186 (64.7) 55.3
Borrmann type IV 211 (11.5) 33.1

Histologic type 0.00
papillary carcinoma 14 (05) 682
well differentiated 269  (10.3) 794
moderate
differentiated
poorly differentiated 1044
signet ring cell
carcinoma
mucinous carcinoma 118 ( 4.5) 54.5
Depth of invasion 0.00

686 (26.2) 682
(39.7) 60.3
472 1717 718

TO 23 (09 956

T1 752 (28.9) 936

T2 541 (20.8) 784

T3 1110 (42.6) 49.6

T4 177 (68 243
Lymph node metastasis 0.00

NO 1219 (46.8) 87.7

N1 667 (25.6) 66.2

N2 514  (19.7) 355

N3,N4 203 (7.8 192
Distant Metastasis* 0.00

MO 2458 (94.4) 70.2

M1 145 56 69
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Table 1. Continued

Clinicopathological No. of 5-Y.
feztures # patients (%) SR.,% p-value
Type of operation 0.00
Subtotal 1917 (73.6) 725
Total 686 (26.4) 499
Extent of LN dissection 0.00
D1 73 2.8 556
D2 464 (178) 636
D2+a 1614 (62.0) 714
D3 369 (142) 553
D4 83 (32) 546
Curability 0.00
Curative 2404 (924) 714
Palliative 199 (7.6) 9.1
Stage 0.00
0 23 0.9) 95.6
IA 663 (25.5) 943
IB 321 (123) 905
II 440 (16.9) 76.6
IA 499 (19.2) 60.1
B 314 (12.1) 387
v 343 (132) 129

* : Peritoneal or Hepatic metastasis

69.3%, A E}AY 60.3%2 EI}Er JBFEF I
on, ABHESL 71.8%, FF4AY 682%, HY
A Mg A 545%2 z2HYol wel HE &9
2% ezl A ek (Table 1).
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1)(Fig. 2).
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o] f-o)5lA FHAFich(Table 1)(Fig. 3).
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(Table 1)(Fig. 4).
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Fig. 2. Survival rates according to depth of tumor invasion.

100

[o}
(@]
1

N
o
1

E-N
[an]
1

Cum survival(%)

ny
(=]
1

0 12 24 36 48 60
Time after operation(months)

Fig. 3. Survival rates according to extent of lymph node
metastasis.
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Z4&3HcHTable 1)(Fig. 5).
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Fig. 4. Survival rates according to distant metastasis.
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Fig. 5. Survival rates according to TNM stage.
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Table 2. Multivariate analysis of prognostic factors in
2,603 patients with gastric cancer

Coefficient Standard Relative P-value

Covariate .
error risk

Distant metastasis  1.05 0.03 286 000
Lymph node
metastasis

Depth of invasion 0.50 0.06 1.75 000
Type of resection  0.39 0.03 148 0.00
Age 0.16 0.03 1.18  0.00
Borrmann type 0.12 0.04 112 001

0.56 0.04 1.86  0.00
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