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The Influence of DNA Ploidy, Index and Lymph Node Status
on Disease Free Survival in Patients with Colorectal Cancer

Sun Keun Choi, M.D., Joo Hwan Jeong, M.D., Sun Young Bae, M.D.
Young Sik Kwon, M.D., Kee Chun Hong, M.D., Seok Hwan Shin, M.D.
and Ze Hong Woo, M.D.

Department of Surgery, Inha University College of Medicine, Inchon, Korea

Purpose: The DNA flow cytometric analysis in colorectal cancer has been studied for more than 10 years as an
independent prognostic factor or a factor correlated with other preexistent prognostic factors, such as the depth of invasion,
lymph node status, histologic differentiation, etc. To clarify the influence of DNA contents (DNA ploidy, DNA index)
and lymph node status on disease free survival in colorectal cancer, we investigated the relationship between them,
retrospectively. Methods: This study included 198 patients with curatively resected Dukes’ stage A, B, and C colorectal
cancer who had taken DNA flow cytometric analysis from June of 1996 to March of 1999 at Department of Surgery,
Inha University Hospital. Results: In over all twelve-month disease free survival, there were 92.5% in DNA diploid
and 74.3% in DNA aneuploid tumors. And so forth, there were 78.0% in positive and 91.9% in negative lymph node
tumors. In the event of a DNA index greater and lesser than 1.15, the twelve-month disease free survival was 72.9%
and 92.7%, respectively. These results were statistically significant (p <0.05). Therefore, patients with a negative lymph
node, diploid colorectal cancer or DNA index lesser than 1.15 had a longer disease free survival than those with a positive
lymph node, aneuploid one or DNA index greater than 1.15. Conclusions: In conclusion, there seems to be a significant
relationship between DNA contents and lymph node status on disease free survival. Thus, these factors are considered
to be valuable in predicting the recurrence of colorectal cancer. (JKSCP 2000;16:186 —192)
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Fig. 1. DNA histograms from colorectal carcinoma samples showing (A) DNA diploid and (B) DNA aneuploid patterns

measured by EPICS Elite flow cytometry.
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Fig. 2. Disease free survival curve according to the (A) DNA ploidy, (B) DNA index and (C) lymph node status of
tumors (survival analysis by Gehan’s generalized Wilcoxon method). DI=DNA index; LN free = negative lymph
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Table 1. Comparison of preexistent prognostic factors with DNA ploidy and DNA index of patients with colorectal cancer

using Chi-Square test and Student t-test

DNA ploidy (%)

DNA index (%)

Factors p-value p-value
Diploid (n=133) Aneuploid (n=65) <1.15 (n=139) >1.15 (n=59)
Gender 0.729 0.536
Male 71 (68.3) 33 (31.7) 75 (72.1) 29 (27.9)
Female 62 (66.0) 32 (34.0) 64 (68.1) 30 (31.9)
Tumor location 0.039 0.043
Colon 53 (59.6) 36 (40.4) 56 (62.9) 33 (37.1)
Rectum 80 (73.4) 29 (26.6) 83 (76.1) 26 (23.9)
Dukes’ stage 0.051 0.107
A 5 (100) 0 (0) 5 (100) (UN(0)]
B 75 (72.1) 29 (27.9) 77 (74.0) 27 (26.0)
C 53 (59.6) 36 (40.4) 57 (64.0) 32 (36.0)
Histological grade 0.607 0.437
Well 38 (69.1) 17 (30.9) 38 (69.1) 17 (30.9)
Moderately 73 (64.0) 41 (36.0) 77 (67.5) 37 (32.5)
Poorly 10 (71.4) 4 (28.6) 12 (85.7) 2 (14.3)
Others* 12 (80.0) 3 (20.0) 12 (80.0) 3 (20.0)
LNM 0.039 0.087
Positive 53 (59.6) 36 (40.4) 57 (64.0) 32 (36.0)
Negative 80 (73.4) 29 (26.6) 82 (75.2) 27 (24.8)
PNI 0.171 0.296
Positive 38 (60.3) 25 (39.7) 41 (65.1) 22 (34.9)
Negative 94 (69.6) 41 (30.4) 97 (71.9) 38 (28.1)
CEA (ng/ml) 0.762 0.572
<5.0 83 (41.9) 42 (21.2) 86 (43.4) 39 (19.7)
>5.0 50 (25.3) 23 (11.6) 53 (26.8) 20 (10.1)
Factors (Mean) Diploid Aneuploid p-value <1.15 >1.15 p-value
Age (years) 59.3 59.8 0.798 59.0 60.5 0.446
Tumor size (cm) 5.6 5.8 0.436 5.6 5.8 0.400

LMN = lymph node metastasis; PNI

= perineural invasion.

*Others = Mucinous carcinoma, 14 cases; undifferentiated, 1 case.
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