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Analysis of Prognostic Factors in Gastrie Cancer Patients
Treated with Total Gastrectomies
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Chang Hak Yoo, 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
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The prognoses for the gastric cancer patients treated with total gastrectomies are
known to be unsatisfactory due to the low survival rates, the high frequency of postopera-
tive mortality or morbidity, and long-term complications such as nutritional deficiency.
The authors evaluated the 5-year survival rates and analyzed the prognostic factors in 557
patients with gastric cancer who underwent total gastrectomies during the period between
Jan. 1987 and Dec. 1993. The overall 5-year survival rate was 49.7%, and the survival rates
according to the stage were stage Ia, 92.0%; Ib, 85.5%; II 64.1%; Illa 55.0%; IIIb 26.5%; and
stage IV, 6.3%. Postoperative mortality rate was 1.1%. By using univariate analysis to eval-
uate the prognostic factors, factors such as age, depth of invasion, extent of lymph node
metastasis(according to the Japanese rule), number of involved nodes, lymph node ratio,
distant metastasis(peritoneal and/or hepatic), size of the tumor, gross type, histological
type, the surgical curability and the TNM stage were found to be related with the survi-
val of the patients. In a multivariate analysis using 1l variables, the TNM stage was the
single most significant prognostic factor. Besides the TNM, depth of invasion(ratio of risk
(R.R)=150), extent of lymph node metastasis(R.R=1.83), number of involved nodes(R.R=
1.64), lymph node ratio(RR=1.91), and peritoneal metastasis(R.R=3.11) were found to be in-
dependent prognostic factors influencing survival. It was thought that the radicality of
surgery could be reflected in the number of removed nodes per specimen. In this study,
the average number of removed nodes was 42.3 per case. Hence, it may be said that
adequate lymphadenectomy was performed for almost all the grossly curable cancers. The
5-year survival rate in stage IV patients with tertiary node(N3) metastasis and no perito-
neal or hepatic metastasis was 16.8%; in patients with peritoneal or hepatic metastasis, the
survival rate was 0%. There was a significant survival difference between these two
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groups(p<0.05). This result suggests that the tertiary node metastasis is a potentially cur-
able factor, and that it should be classified differently in the current TNM system. In
conclusion, the overall survival rates in the patients treated with total gastrectomies were
favorable compared with the results in other reports. Depth of invasion, extent of lymph
node metastasis, number of involved nodes, lymph node ratio were important prognostic
factors for survival after a total gastrectomy. The current TNM staging system appears
to be a reasonable one, except that the probable curability of tertiary node metastasis

may need to be taken into consideration.
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Table 1. Survival rates and results of univariate analysis

Variables Cases(N) Survival rates P value
Age(years) p=0.03
<40 96 57.5%
41-60 307 50.7%
=61 154 43.4%
Sex p>0.05
male 356 49.3%
female 201 50.5%
Tumor size p<0.0001
<5cm 258 64.0%
>5cm 289 37.4%
Gross type (Borrmann) p<0.0001
EGC(type 0) 86 91.4%
Type 1 30 67.1%
Type 2 58 54.0%
Type 3 294 43.5%
Type 4 89 23.0% .
Depth of invasion (T) p<0.0001
Tl 86 91.4%
T2 88 60.3%
T3 314 40.7%
T4 69 21.35
Nodal stage (N) p<0.0001
NO 197 81.2%
Nl 145 48.2%
N2 155 25.4%
N3 60 15.9%
Number of positive nodes : p<0.0001
0 197 812%
1~3 93 56.5%
4~9 113 39.2%
=10 154 12.2%
Node ratio (positive nodes/total removed nodes) p<0.0001
0 197 81.2%
0< <0.1 105 57.0%
0.1< <03 138 33.2%
>0.3 117 9.0%
Distant metastsis p<0.0001
MO 520 52.8%
Ml 37 0.0%
TNM stage p<0.0001
I 123 89.7%
Ia 78 92.0%
Ib 45 85.5%
II 102 64.1%
I 241 39.8%
I1a 118 55.0%
IIIb 123 26.5%
v 91 6.3%
Hisological type p<0.001
well differ 37 65.5%
moderately differ 120 60.6%
poorly differ 275 44.3%
mucinous 15 24.8%
signet ring cell 110 49.5%
Surgical curability p<0.0001
curative resection 499 55.5%
palliative resection 58 2.7%
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Table 2. Comparison of survival rates between the
patients with teriary node metastasis and
with distant metastasis

Groups Cases(N) 5-YSR(%)
Tertiaty node metastasis 49 16.8%
Distant metastasis 37 0.0%

(pertoneal and/or hepatic)

p<0.05

Table 3. Variables incorporated in multivariate analysis

1) Host factor
(1) age (40<, 41~60, =60)

2) Tumor factor
(1) size (longest diameter: <5cm, >5cm)
(2) gross type (EGC, Borrmann type 1~4)

(3) histological type (well, moderate, poor,mucinous, signet ring)

(4) depth of invasion (T, T2, T3, T4)

(5) extent of lymph node metastasis (N0, N1, N2, N3)

(6) number of positive nodes (0, 1~3, 4~9, =10)

(7) lymph node ratio postive nodes/removed nodes; 0%, 0~10%, 10~30%, >30%)

(8) peritoneal metastasis
(9) TNM stage
3) Treatment factor
(1) curative vs palliative resetion
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Table 4. Prognostic factors given by multivariate analysis

Variables D.F* Pvalue RR**

Depth of invasion 3 0.0002 1.50

Lymph node metastasis 3 <0.0001 1.83

Number of Ipositive nodes 3 <0.0001 1.64

Lymph node ratio 3 <0.0001 1.91

peritoneal metastsis | <0.0001 311

D.F*: Degree of freedom

R.R**: Ratio of risk

Table 5. Distribution in the number of total removed nodes
No. of removed nodes N % Cumulative %
0~10 12 22 22

11~ 20 30 5.3 15
21~ 30 100 18.0 255
31~ 40 152 27.3 52.8
41~ 50 100 17.9 70.7
51~ 60 85 15.3 86.0
61~ 70 42 75 93.5
71~ 80 23 4.1 97.7
81~ 90 11 2.0 99.6
91~100 2 44 100.0
Total 557 100.0

Average number of positive nodes: 7.53 (S.D=11.1)

Average number of positive nodes: 42.3 (23478/557, S.D=16.9)

Range of removed nodes: 8~99
S.D: Standard deviation
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Table 6. Number of positive and removed nodes according to depth of invasion

Depth Cases No. of positive nodes No. of removed nodes
(average) (average)
Tl 86 0.45 37.71(8.D*=15.40)
T2 88 2.88 40.94( 15.32)
T3 314 9.72 44.10( 17.22)
T4 69 12.49 - 40.99( 17.63)

S.D* Standard deviation

Table 7. T-test on the number of positive and removed nodes according to stages

No. of positive nodes No. of removed nodes
Stage P value
(average) (average)
Depth of invasion
T1/T2 1.68 39.34(S.D*=15.40)*
T3/T4 10.20 43.54( 17.31)* *p<0.01
TNM stage
stage I/II 0.58 40.27(8.D=15.65)**
stage III/IV 12.30 43.69( 17.35)** *p=0.02

S.D*: Standard deviation
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