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Discriminant Analysis of Tumor Cell Subpopulation Based on
Morphometric and Photometric Features
—(Observations on tumor cells of the uterine cervix carcinoma—

Chang Soo Park, M.D., Dae Yong Choi, M.D., Min Cheol Lee, M .D. and Sang-Woo Juhng, M.,

DNA aneuploid cells are poorly characterized in both biochemical and morphological terms.
This study was performed to see the relationship between DN A ploidy and morphometric and
photometric nuclear features. DMA contents of tumor cells were measured by image cyiometry
in 46 cases of micro- or early invasive squamous cell carcinoma of the uterine cervix. Also mea-
sured were nuclear area, perimeter, maximum diameter, chromatin pattern index, and staining
intensity. Among the 46 cases, 20 cases which had both DNA diploid and aneuploid cell subpopu-
lations were selected, and the two subpopulations were discriminated statistically, Multivariate
discriminant analysis seperated clearly the two subpopulations, whereas univariate analysis
failed. For canonical discriminant function, nuclear area was selected first, followed by staining
intensity in each case. Other variables selected afterwards were nuclear perimeter, maximum di-
ameter, and/or chromatin pattern index in random fashion. Correlation coefficient between the
canoncial discriminant function and the variables were 020~040 for nuclear area and (L25 or
less for the others. The above results suggest that DNA ploidy is a parameter more or less inde-

pendent on individual morphometric and photometric parameters.{Korean J Pathol 1993; 2T:
108~114)
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Fig. 1. A DNA histogram{Case 17). Lvmphocytes{bars
with small dots) show a Gaussian peak with a
mode at class interval 10, Tumor cells of DNA
diploidy have a modal value at class interval
12(2C) and those of DNA aneuploidy at class
interval 18, deviated more than 20% from
class interval 24(4C). Open bars represent
DN A contents of the cells in S phase.
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Table 2, Variables selected for canonical discrimitant
function, unstandardized, and their coeffi-
cilents in Case 19

Nuclear area 0.6515E —02
Nuclear perimeter 0.9582E —02
Maximum diameter =0.1251
Staining intensity 0.1736
Constant 11.0766

Table 1. Mean values of the variables and their standard deviations of DN A diploid and DN A aneuploid subpop-
ulations in 20 cases(Mean+5.00.), and  values for the two subpopulations in each case

Variable Diploidy Aneuploidy p value
Nuclear areal(grm’) 65+15 04427 <0.0005
MNuclear perimeteri{um) 97+15 11.0+1.6 < (0.0005
Maximum diameter(zm) 3504 3E8+05 < 0.001
Chromatin pattern(OD) 0.2] £0.05 0.22+007 <(0.123, =0.001
Staining intensity{0D) 0,20 £0.04 0.23+0.04 < 0,001
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Fig. 2. Distribution of DNA contents(2a), nuclear area(2b), chromatin texture index(2c), and staining intensity
{2d) of DNA diploidy(lined bars) and DNA aneuploidy( lined bars) subpopulations in the same case of
Fig. 1{Case 17). DNA contents show a dichotomous distribution, whereas the other variables show over-
lapped ones. OD means optical density.

Table 3. Discrimination result in Case 19

— Table 4. Correlation coefficients(Pearson's ¥) between
Predicted group canonical discriminant function and vari-
Actual Mo, af cells in C 19
Broup - Diploidy  Aneuploidy albes In Case
: 0.33755
Diploidy 90 89 ] Nuclear area "
(08.9% ) (1.1%) MNuclear perimeter 022815
o o Maximum diameter 010932
Aneuploidy 46 0 46 Chromatin pattern 0.03440
(0.0%:) (100.0%) Staining intensity 0.10510
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