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Evaluation of DNA Ploidy of Bronchogenic Carcinomas by Image Analysis

Soo Sung Kim, M.D., Jae Hyuck Lee, M.D.,
Sang Woo Jung, M.D. and Yoo Joo Yong, M.D.

Department of Patholagy, Chennam University Medical School, Kwangiu, Korea

In order to extract useful tumor cell-specific information. DNA contents and other morpholog-
ical parameters were measured. by image analysis. Single cell preparation was made from
archived paraffin blocks of 14 cases of bronchogenic squamous cell carcinoma, poorly
differentiated, by protease treatment. The cells were Feulgen stained, and DNA content, area,
perimeter, and major axis of the tumor cell nuclei were measured. Inflammatory lymphocytes
concurrent with the tumor cells were used as an internal standard.

DNA ploidies of the lymphocytes and 2C tumeor cells showed simple peaks with Gaussian dis-
tribution and mean coefficients of variation of 10% and 14% respectively. By the location and
proportion of the tumor cells other than 2C cells, DNA ploidies could be classified into diploidy(l
case), polyploidy(2 cases), and aneuploidy(ll cases). The mean proportion of DNA aneuploidal
tumor cells relative to the total tumor cells was 82 . 8%. In 8 cases, nuclear areas showed more or
less overlapped distribution, whereas DN A contents showed discrete peaks.

These results suggest that bronchogenic squamous cell carcinomas, poorly
differentiated, have DNA aneuploidy and high proportion of aneuploidal cells, and that nuclear

many

size and DN A content are more or less independent parameters.
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Fig. 1. A histogram of a DNA dipleidy case (Case 9)
shows a prominent peak 1 with a mode at 2C
region and an minor peak 2 with a mode at 4C
region. Proportion of the tumeor cells at 4C re-
gion is 6.6% of the total tumor cells.
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Fig. 2. A histogram of a DNA polyploidy case (Case
8) consists of three peaks at 2C, 4C, and BC re-
gions. The 2C peak has a smaller CV, while
the others have larger ones.
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Table 1. DNA ploidy and proportion of the tumor cells in various peaks

Case No. Ploidy Peakl(%) Peak2(%) Peak3(%) Peak4(%)
9 D 834 6.6 - -
B F 20.5 61.9 17.6 —

13 P 488 47.3 3.9 —
l A 108 64.3 10.5 14.3
2 A 5.8 66.8 24.8 2.6
3 A 14.2 50.3 134 21.9
4 A 11.3 73.3 15.3 -
5 A 16.2 61.3 225 -
6 A 66.1 JL.8 2.1 -
7 A 6.3 66,8 24.5 2.4
10 A 43.4 45.9 10.8 -
11 A 149 .7 9.4 -
12 A 5.7 TL3 23.7 —
14 A 0.7 49.0 39.0 11.0

D : Diploidy, P :Polyploidy, A  Aneuploidy
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Fig. 3. A histogram of a DNA aneuploidy case (Case
5) shows a 2C peak and other peaks deviated
from 4C and 8C regions. The distribution be- Fig. 4. Nuclear area distribution by the DNA peaks

tween 4C and 8C regions has apparent two in The same case of Fig. 3 (Case 5). Nuclear ar-

peaks, but considering the wvariation, a eas increase as DNA contents do but the in-

unimodal distribution is highly probable. crease of the nuclear areas is gradual where-
as that of DNA contents is discrete, forming
peaks in DNA ploidy.
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Fig. 5. In the same case of Fig. 2 (Case 8), the peak |
tumeor cells comprise a discrete distribution
of the nuclear areas. The cells of the other

peaks show somewhat good separation but
gtill overlapped.
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