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Multivariate Analysis of Prognostic Factors in
Colorectal Cancers

Soon Ju Jeong, M.D., Seong Yeob Ryu, M.D., Hyeong
Rok Kim, M.D., Dong Yi Kim, M.D. and Young Jin Kim,
M.D.

Purpose: Colorectal cancer is one of the most common
gastrointestinal malignancies in Korea. However, there have
been few studies concerning the prognosis of colorectal
cancer in Korea. The purpose of this study is to elucidate
the prognostic factors of colorectal cancer and identify those
independent prognostic factors.

Methods: A total of 960 cases with colorectal cancer who
received surgery at Chonnam University Hospital of Korea
between Jan 1, 1980 and Dec 31, 2000 were analyzed retro-
spectively with respect to several prognostic factors including
age, sex, location of tumor, histologic grade, stage, Borr-
mann type, depth of invasion, invasion of lymph node, tumor
size, liver metastasis, peritoneal seeding, preoperative serum
CEA level and DNA ploidy. Survival curves were estimated
by the Kaplan-Meier method, and differences were analyzed
by the Log-rank test. The Cox proportional hazard model
was used for multivariate analysis. The data was considered
to be significant when the p value was less than 0.05.
Results: The mean age was 57 years and median follow-up
was 26.7 months. By univariate analysis, significant prog-
nostic factors were stage by TNM, histologic grade, invasion
of lymph node, liver metastasis, peritoneal seeding, depth
of invasion, Borrmann type and preoperative serum CEA
level. By multivariate analysis, TNM stage was the most
obvious independent prognostic factor. Histologic grade and
depth of invasion were also significant independent prog-
nostic factors.
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Conclusion: In this study, TNM stage, histologic grade and
depth of invasion were revealed independent prognostic
factors. (J Korean Surg Soc 2001;62:172-177)
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Table 1. Prognostic factors in colorectal cancer (I)-Univariate analysis

Variable No. of cases Percent Death Censored 5.- year p value
survival (%)
Age <60 511 532 122 389 59.3 0457 (Ns™)
>60 449 46.8 102 347 549
Sex Male 514 535 115 399 60.5 0.644 (NS)
Female 446 46.5 109 337 54.4
Location Ascending colon 152 15.8 30 122 65.5 0.149 (NS)
Descending colon 27 2.8 9 18 52.7
Mid rectum 371 38.6 91 280 59.2
Transverse colon 88 9.2 17 71 64.8
Upper rectum 186 194 51 135 44.4
Sigmoid colon 136 14.2 26 110 60.1
Stage by TNM* I 175 182 17 158 78.4 <0.001
I 356 37.1 64 292 66.5
I 284 29.6 72 212 50.7
v 145 15.1 71 74 16.4
Borrmann type I 81 8.4 19 62 71.1
I 414 43.1 84 330 60.4
I 422 44.0 116 306 50.7
v 9 0.9 3 6 0.0
Undetermined 34 35 0.011

*TNM by AJCC(American Joint Committee on Cancer)(1997); NS

= not significant
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Table 2. Prognostic factors in colorectal cancer (II)-Univariate analysis

Variable No. of cases Percent Death Censored 5'-year p value
survival (%)

Histologic grade Moderately diff.* 239 249 65 174 49.0

Mucinous 85 8.9 22 63 59.5

Poorly diff. 62 6.5 21 41 40.4

Papillary 5 0.5 3 2 40.0

Signet ring cell 2 0.2 2 0 0.0

Well diff. 546 56.9 104 442 63.3

Undetermined 21 2.1 <0.001
Depth of invasion (T) T, Tz 204 21.3 22 182 78.9

Ts, Ty 756 78.8 202 554 51.6 <0.001
Lymphatic invasion Absent 601 62.6 110 491 66.3

Present 359 374 114 245 42.4 <0.001
Tumor size <6.0 cm 572 59.6 128 444 57.6

>6.0 cm 388 40.4 96 292 57.9 0.214 (NS)
Liver metastasis Absent 902 94.0 197 705 59.6

Present 58 6.0 27 31 9.2 <0.001
Peritoneal seeding Absent 899 93.6 196 703 59.8

Present 61 6.4 28 33 0.0 <0.001
Preoperative CEA level <5.0 ng/mL 412 42.9 83 329 64.6

>5.0 ng/mL 303 31.6 89 214 50.3

Not checked 245 25.5 <0.05
DNA ploidy Diploidy 162 443 41 121 54.1

Aneuploidy 204 55.7 39 165 60.4 0.557 (NS)

*diff = differentiated

Survival rate
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Fig. 2. Overall survival according to Borrmann type
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Fig. 3. Overall survival according to histologic grade
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Table 3. Prognostic factors in colorectal cancer-multivariate an-
alysis (Cox proportional hazard model)

Variable Hazard ratio (95% CI*) p value
Histology 14.277 0.027"
Depth of invasion (T) 4205 0.040"
Lymphatic invasion 0.159 0.690
Peritoneal seeding 0.000 0.988
Liver metastasis 1.323 0.250
Stage by TNM 21.821 0.003"
Serum CEA level 0.968 0.616
Borrmann type 2.943 0.567

*CI = confidence interval; ' = independent prognostic factor
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