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Analyses of Prognostic Factors and Gastric
Cancer Specific Survival Rate in Early Gastric
Cancer Patients and Its Clinical Implication

Woo Jin Hyung, M.D."%, Jae Ho Cheong, M.D.", Junuk
Kim, M.D.", Jian Chen, M.D."?, Seung Ho Choi, M.D.", and
Sung Hoon Noh, M.D."?

Purpose: This study was performed to find out the risk
factors for recurrence and prognosis of early gastric cancer
(EGC) patients by evaluating the recurrence, overall survival,
and disease-specific survival after curative resection.
Methods: Out of 4217 patients who had undergone gastric
resections for gastric adenocarcinoma from 1987 to 1997, the
records of 1264 curatively resected EGC npatients were
reviewed retrospectively. Risk factors that determined re-
currence, overall survival, and stomach cancer specific sur-
vival were investigated by using uni-variate and multi -variate
analyses.

Results: Among the 1264 patients, 62 patients (4.9%) were
diagnosed as having recurrent cancer and 162 patients died
during follow-up. Of these 162 patients, 53 (4.2% of 1264,
32.7% of 162) patients died of gastric cancer whereas 92
died of non-gastric cancer causes and 17 died of unknown
causes. In uni-variate analyses, the depth of invasion and
lymph node metastasis were risk factors for recurrence and
gastric cancer-specific survival while age, histologic type,
depth of invasion, and lymph node metastasis were risk
factors for overall survival. In multi-variate analysis, lymph
node metastasis was the only risk factor for recurrence and
gastric cancer-specific survival, while age was the only risk
factor for overall survival. In a detailed analysis of prognoses
based on lymph node metastasis, recurrence and gastric
cancer related death were more frequently noted in patients
with 3 or more lymph node metastasis and with extra-
perigastric lymph node metastasis.
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Conclusion: Although EGC patients treated by curative
resection showed good prognosis, those with lymph node
metastasis have risks of recurrence and gastric cancer-
related death. Considering the high rate of recurrence and
gastric cancer-related death, more attention should be given
to EGC patients with 3 or more lymph node metastases
and/or extra-perigastric lymph node metastases. Adjuvant
chemotherapy might be recommended for these high-risk
patients. (J Korean Surg Soc 2003;65:309-315)
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vival, Disease specific survival
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Table 1. Follow-up results of gastrectomized patients with early
gastric cancer

Variable No. %
Patients included 1264
Follow-up status
Follow-up completed 1249 98.8
Follow-up loss 15 1.2
Survival status
Alive 1087 86.0
Dead 162 12.8
Causes of death
Stomach cancer 53 4.2 (32.7)
Other cancer 26 2.1 (16.0)
Other disease 64 5.1 (39.5)
Operative mortality 2 0.2 (1.2)
Unknown 17 1.3 (10.5)
Unknown (Follow-up loss) 15 12
Recurrence
Recurred 62 4.9
Not-recurred 1188 94.0
Unknown (Follow-up loss) 14 1.1

Values in parentheses are percentages among dead patients.
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Table 2. Univariate analysis of risk factors for recurrence*

Recurrence
P-value
No (n=1171) Yes (n=62)

Age (years) 0.066
<60 758 (95.8) 33 (4.2)
>60 413 (93.4) 29 (6.6)

Sex 0.312
Male 754 (95.4) 36 (4.6)

Female 417 (94.1) 26 (5.9)

Type of surgery 0.988
Subtotal 1020 (95.0) 54 (5.0)

Total 151 (95.0) 8 (5.0

Gross type 0.326
Elevated 191 94.1) 12 (5.9
Flat 148 (97.4) 4 (2.6)

Depressed 832 (94.8) 46 (5.2)

Tumor size 0.834
<2 cm 441 (95.5) 21 4.5)
2~39 cm 478 (94.7) 27 (5.3)
>4 cm 252 (94.7) 14 (5.3)

Location 0.671
Lower 578 (94.9) 31 (5.1)

Middle 512 (95.3) 25 4.7)
Upper 81 (93.1) 6 (6.9)

Histology 0.142
Differentiated 546 (96.0) 23 (4.0)
Undifferentiated 625 (94.1) 39 (5.9

Depth of invasion 0.008
Mucosa 619 (96.6) 22 (3.4)

Submucosa 552 (93.2) 40 (6.8)

Lymph node metastasis <0.001
Absent 1044 (96.7) 36 (3.3)

Present 127 (83.0) 26 (17.0)

Number of positive LN <0.001
0 1044 (96.7) 36 (3.3)
1~2 80 (96.4) 3 (3.6)
>3 47 (67.1) 23 (32.9)

Extent of LN metastasis <0.001
Absent 1044 (96.7) 36 (3.3)

Perigastric 103 (89.6) 12 (10.4)
Extra-perigastric 24 (63.2) 14 (36.8)

*3]1 patients were excluded from the analysis due to follow-up loss.
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Table 3. Univariate analysis of risk factors for overall survival Table 4. Univariate analysis of risk factors for disease specific
survival
Overall survival*
P-value' Disease specific survival*
5-YSR 95% C.L P-value
5-YSR 95% CLIL
Age (years) <0.0001
<60 94.8 93.3~96.3 Age (years) 0.0846
>60 90.2 87.4~929 <60 972 96.1~98.3
Sex 0.0524 =60 96.8 952~98.4
Male 922 90.4~94.0 Sex 0.6340
Female 94.7 92.6~96.8 Male 97.0 95.8~98.2
Type of surgery 0.7556 Female 97.3 95.8~98.8
Subtotal 933 91.8~94.8 Type of surgery 0.7586
Total 92.0 87.8~96.2 Subtotal 97.1 96.1~98.1
Gross type 0.1474 Total 96.8 94.1~99.5
Elevated 90.5 86.5~94.5 Gross type 0.6080
Flat 94.9 93.2~96.6 Elevated 97.5 95.4~99.6
Depressed 93.4 91.8~95.0 Flat 98.0 95.8~99.9
Tumor size 0.2786 Depressed 96.8 95.6~98.0
<2 cm 93.4 91.1~95.7 Tumor size 0.6835
2~3.9 cm 923 90.0~94.6 <2 cm 98.3 97.1~99.5
>4 cm 94.1 91.3~96.9 2~3.9 cm 96.5 94.9~98.1
Location 0.8936 >4 cm 96.3 94.0~98.6
Lower 93.1 91.1~95.1 Location 0.9365
Middle 93.0 90.9~95.1 Lower 96.7 95.3~98.1
Upper 94.3 89.5~99.1 Middle 97.6 96.3~98.9
Histology 0.0365 Upper 96.5 92.6~99.9
Differentiated 93.0 90.9~95.1 Histology 0.4040
Undifferentiated 93.2 91.3~95.1 Differentiated 97.9 96.7~99.1
Depth of invasion 0.0007 Undifferentiated 96.4 95.0~97.8
Mucosa 94.9 93.2~96.6 Depth of invasion 0.0028
Submucosa 91.2 88.9~93.5 Mucosa 98.3 97.3~99.3
Lymph node metastasis 0.0071 Submucosa 95.8 94.2~97.4
Absent 94.3 92.9~95.7 Lymph node metastasis <0.0001
Present 84.6 78.9~90.3 Absent 98.4 97.7~99.1
Number of positive LN <0.0001 Present 87.5 822~928
0 94.3 92.9~95.7 Number of positive LN <0.0001
1~2 95.2 90.7~99.7 0 98.4 97.7~99.1
>3 722 61.9~82.5 1~2 97.6 94.3~99.9
Extent of LN metastasis <0.0001 =3 72.2 65.2~85.6
Absent 94.3 92.9~95.7 Extent of LN metastasis <0.0001
Perigastric 90.7 85.4~96.0 Absent 98.4 97.7~99.1
Extra-perigastric 65.8 50.7~80.9 Perigastric 92.3 87.5~97.1
Extra-perigastric 71.4 56.4~86.4
5-YSR = S5-year survival rate; 95% C.I. = 95% confidence
interval; LN = lymph node. *5-year survival rates were estimated 5-YSR = 5-year survival rate; 95% C.I. = 95% confidence interval;
using Kaplan-Meier method. " Statistical significance was assessed LN = lymph node. *5-year survival rates were estimated using
by log rank test. Kaplan-Meier method when deaths were considered to be

exclusively gastric cancer-related. 'Statistical significance was
assessed by log rank test.
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Table 5. Multivariate analysis of risk factors for recurrence and
survival

Variables B RR. 95% ClI.) P-value

Recurrence*

Lymph node metastasis
(Absent, Present)
Overall survival’

1.781 594 (3.47~10.16)  0.0001

Age
(<60, >60)
Disease specific survival ¥

0.990 2.69 (1.97~3.68) <0.0001

Lymph node metastasis

1.763 5.83(3.39~10.03) <0.0001
(Absent, Present) ( )

R.R. = Relative risk; 95% C.I. = 95% confidence interval. *
Logistic regression analysis by forward stepwise likelihood ratio
method, " Cox’s proportional hazard model by forward stepwise
likelihood ratio method, ¥ Patients died of unknown causes were
excluded from the analysis and non-gastric cancer deaths were
considered lost to follow-up.
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