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The Significance of DNA Flow-cytometry in Breast Cancer

Ja Yun Koo, M.D., Hy-De Lee, M.D.! and Woo Hee Jung, M.D?
Department of 'Surgery and *pathology, Yonsei University College of Medicine

Purpose: To evaluate the relationship between nuclear DNA contents and prognostic
factors and survival in breast cancer patients.

Materials and Methods: We determined nuclear DNA content from 91 paraffin-em-
bedded malignant breast tumors and evaluated relationship between DNA nuclear content
and well-known prognostic indicators of breast cancer and the survival of the patients
by statistical analyses.

Results: Twenty nine(34.5%) of the 91 tumors examined were diploid, and the re-
mainder(65.5%) contained one or more aneuploid clones. S-phase fraction(SPF) ranged
from 1.4 to 68.3%(median 11.2%) and it was higher in aneuploidy tumors than in diploid
tumors(p < 0.05). Positive axillary lymph nodes were found in 72.7% of the patients who
had a tumor with a high SPF (above the median 11.2%) and in 27.3% of those with
tumor with low SPF (below median)(p <0.05). The overall survival rate was 96.1% in
DNA diploid and 87.6% in DNA aneuploid tumors, showing that DNA ploidy had no
prognostic significance in breast cancers. The actuarial survival rates were 96.4% and
86.3% for low and high SPF, respectively(p=0.28). The patients with high SPF showed
high disease free survival rate compared to the patients with low SPF but the difference
had no statistical significance.

Conclusion: Our results indicate DNA aneuploid tumors were more prevalent in breast
cancer patients with high SPF or lymph node metastasis and larger patient accumulation
with longer follow-up period will be helpful to identifiy the relationship between flow-
cytometrical analysis and prognosis.
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Table 1. Correlation of clinicopathological parameters with SPF and ploidy status(l)

Diploidy Aneuploidy p-value SPF>11.2 SPF<11.2 p-value

Age ) 0.9 0.93
4003} 7 15 13 8
41-50 13 25 23 15
51014 9 15 15 9
Size 0.138 0.54
Tl . 9 10 10 9
T2 15 30 26 16
T3 3 15 12 5
Lymph node 0.026 0.034
positive 10 33 32 12
negative 19 22 18 20
Histologic grade 0.48 0.5
1 7 14 15 6
2 12 18 16 13
3 5 16 13 8
Nuclear grade 0.5 0.7
1 2 9 3 8
2 13 26 14 23
3 9 15 10 14
Bel2 0.6 0.6
Positive 17 29 27 19
Negative 12 26 23 13

Table 2. Correlation of clinicopathological parameters with SPF and ploidy status(Il)

Diploidy Aneuploidy p-value SPF>11.2 SPF<11.2 p-value

ER 0.9 0.115
positive 13 27 20 18
negative 14 28 28 12

PR 0.68 0.98
positive 11 25 21 14
negative 16 30 27 16

STAGE 0.46 0.144
0 6 8 7 6
1 7 9
2 12 23 24 11
3 4 15 13 6
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Fig. 1. Overall survival by ploidy status.
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Fig. 3. Overall survival by S-phase fraction status.
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Fig. 5. Overall survival by ploidy status.

Table 3. DNA ploidy distribution

DNA ploidy type

No of patients(%)

(DNA index)
diploidy(1.00~1.049) 31 ( 34.8)
hyperdiploidy(1.05~1.75) 18 (20.2)
near tetraploidy(1.76 ~2.00) 29 ( 32.6)
hypertetraploidy(>>2.00) 5 (56)
multiploidy 6 (67)
Total 89 (100.0)
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