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Table 100 Back ground factors of examined patients who underwent gas-
trectomy for cancer of the stomach

Factors Examined patients Gastrectomized patients
number 0 ageO 260 59.1+ 1240 4100595 + 1290
Sex male 166 248

female 95 163
Stage I 117 122
I 31 43
il 62 108
v 51 138
histology tub 1 58 108
tub 2 62 123
por 86 110
sig 49 61
others 06 09
gross findings 0 116 132
1 01 01
2 35 102
3 68 107
4 19 42
others 22 27
lymph node meta. NO 136 177
N1 49 70
N2 45 73
N3 13 26
N4 oo 49
serosal inv. S0 132 182
S1 25 32
S2 65 110
S3 39 86
peritoneal inv oo/o00 231/30 323/69
liver meta ooso0 258/3 386710

meta. ; metastasis, inv. ; invasion

0000000000 uo™oo0moooooo
O0000O0D0OO0Ostage0 0 OOO0OOOOOOOOOO
000o0O0o0o0ooooOoOoOoOoooooOooOOn
O000O000oooOoO0oOooooooOooOoOo
0010000000000 000oooooooo
J000D0aepple0000000DOOOODOO power
Macintosh71000 00000000000 OOOOO
0 0 O StatView 4.02J+Survival tool 0 O O Cox O O
O000O000oooOoO0oOooooooOooOoOo
oooo0o0oOoooooooooooo

0000000000000 0O0O0OOOn

O000000O000O StageDO 10000 CEA
O0OD010000 IAPOOOOOOO CEAOOOO
O000O000oooOoO0oOooooooOooOoOo

Table 200 Method of giving variables to the neural

network model

Stage

Stage 1
Stage II
Stage I
Stage IV

ab
00
01
10
11

postoperative CEA

normal
abnormal

0
1

postoperative |AP

normal
abnormal

0
1

preoperative CEA-postoperative CEA

ab
decrease 00
unchange 01
increase 10
radicality
curative operation 0

noncurative operation 1

number of metastatic lymphnodes

ab
ooo 00
109 01
over 10 11
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Fig. 1 Structure of neural network for survival decision
This model is made of 20 neurons. The input layer is 9, the middle is 9 and the output

is 2 neurons.
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Table 3—all Summary of statistical analysis by the Japanese rule of gastric
cancer surgery —Univariate statistical analysis—

Factors Analized valugd mean+ SEO | pvalue | expl hazard indexO
sex female 1
male 0014 + 0.245 0.9538 01014
age 549E O 04 0.9545 01001
Stage I 1
I 1349+ 0.707 0.0565 03852
Jig 2712+ 0537 J.0001 15.055
v 3834+ 0528 0.0001 46.257
histology tub 1 1
tub 2 0671+ 0463 0.1471 01957
por 1402 + 0414 0.0007 00 4.064
sig 0.898 + 0.469 0.0556 02454
others 1713+ 0691 0.0131 005547
gross findings 0 1
1 465+ 1133 00.0001 104.552
2 2602+ 0572 00.0001 13484
3 3076+ 0528 0.0001 21679
4 3961+ 0562 00.0001 52524
others 1043+ 0.866 0.2285 0023838

Table 3—bJ Summary of statistical analysis by the Japanese rule of gastric cancer
surgery —Univariate statistical analysis—

Factors Analized valued mean+ SEO | p value | expd hazard indexO
lymph node meta. NO 1
N1 1808+ 050 0.0003 6.1
N2 3.047 £ 0453 [0.0001 21.047
N3 3697+ 0521 00001 40327
N4 4261+ 0482 [7.0001 70.865
serosal inv. SO 1
S1 1406 + 0586 0.0163 4.08
S2 2561+ 0417 [J.0001 12.954
S3 3206 + 0427 [J.0001 24.68
peritoneal meta. PO 1
P1 2241+ 060 0.0002 9.399
P2 2799+ 0448 [0.0001 16.436
P3 1896 + 0.299 [J.0001 6.66
liver meta. HO 1
H3 2638+ 0613 [0.0001 13.987

meta. ; metastasis. inv. ; invasion.
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Table 40 Summary of statistical analysis by the operative radicality and number of

metastatic lymphnodes—Univariate statistical analysis—

Analized valued mean+ SEO | pvalue | expd hazard indexO
operative radicality
curative 1

noncurative 272+ 0315 [10.0001 15.224
number of metastatic lymph nodes

negative] 00J 1

10 10 nodes 120+ 0.557 00.05 278

11 nodes O 2020+ 0.568 J0.0001 753

Table 50 Summary of multivariate statistical analysis by the Japanese rule of gastric

cancer surgery

Analized valugl mean+ SEO | p.value | expd hazard index
sex female 1
male 0 0105+ 0.3070 0.7320 0.90
age 0 0.008349 + 0.0120 0 0.4955 0.992
Stage I 1
I 0.167 + 0.926 0.1870 1182
g 0.731+ 0918 0.0356 2078
v 117+ 093 0.0284 3223
radicality absolute curative 1
relative curative 0.679 + 0467 0.1461 1971
relative noncurative 1107 + 0564 0.0495 3.027
absolute noncurative 2101+ 0453 [J.0001 8.175
ly 0 1
1 0914 + 0577 0.1133 2494
2 1516+ 0611 J.0131 4556
3 1373+ 0.563 [1.0148 3.949

There was no significant difference among location, graoss findings, diameters of tumor, histology,

INF and v factor.
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Table 600 Comparison on statistical index of pre-and post-operative value of CEA and IAP for the prognostic factor of

the gastric cancer patient

Univariate statistical analysis Multivariate statistical analysis
tumor maker : .
analized value exp analized value exp
Omean+ SEO p value 0 hazard index() | Omean+ SEO p. value 0 hazard indexO
preoperative
CEA normal value 1 1
higher value 1346 + 0.265 J.0001 3.842 0643+ 0582 0.2694 0.526
IAP normal value 1 1
higher value 0.906 + 0.236 0.0001 2475 9.797E03+ 03 0.9739 101
postoperative
CEA normal value 1 1
higher value 2042+ 0.265 J.0001 7.704 0 2+ 0663 0.0025 7.388
IAP normal value 1 1
higher value 1556 + 0.238 J.0001 4739 1550 + 0.302 00.0001 4711

Umultivariate analysis parameters(] 10 preoprative CEA, postoperative CEA, preoperative CEA-postoperative CEA

goooobooooooobooo

20 preoprative 1AP, postoperative AP, preoperative |AP-postoperative IAP

Table 70 Comparison on significant statistical index of the difference on pre-and post-CEA value for the prognostic

factor of the gastric cancer patient.

Univariate statistical analysis

Multivariated statistical analysis™

analized value

p value

exp analized value
0O hazard index |0 mean+ SEQO

exp

p value 0 hazard indexO

Omean+ SEO
preoperative CEA-postoperative CEA
unchanged
decreased 1519+ 0468 0.0012
increased 3431+ 0407

[J.0001

1 1
4.567 0477+ 0591 0.4202 1611
3091 2111+ 0544 0.0001 8.259

Umultivariate analysis parameters] 10] preoprative CEA, postoperative CEA, preoperative CEA-postoperative CEA
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A Study of Predicting the New Prognostic Evaluation of Gastrectomized
Patients with Cancer of the Stomach Using a Neural Network Model

Takamasa Hiraoka, Takao Umemoto, Katuyuki Kunieda,
Motohisa Kato, Iwao Kumazawa and Shigetoyo Saji
Second Department of Surgery, Gifu University School of Medicine

The prognosis of 261 gastrectomized pasientsO Stage 10 117, 110 31, 1110 62, 1O 510 out of 411 gastric
cancer pasients for 5 years starting from 1985 were statistically analyzed according to the prognostic factors
of Japanese classification of gastric carcinoma and serum levels of pre-and postoperative tumor markers, by
uni-and multivariated methods. From the above results, the personal prognosis was predicated using a neural
network. This network was constructed with 9 neurons for the input layer information such as Stage, serum
CEA and IAP levels at one month after operation, the difference of pre-and post-operative CEA value, cura-
tive and non-curative resection, number of metastatic lymph nodes, 9 neurons for the middle layer and 2 neu-
rons for the output layer. After learning this neural network by the back propagation method, 94 out of 130
pasientsO 72.30 O satisfactorily gave the correct answer. Also, using the learned neural network, the progno-
sis of 90 out of 131 unknown patients] 68.70 [0 was predicted correctly. In terms of the treatment effects, the
neural network model may be useful for predicting the new personal prognosis of gastrectomized pasients.
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