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MORPHOMETRIC DIFFERENTIATION OF SQUAMOUS CELL
CARCINOMA AND ADENOCARCINOMA OF THE CERVIX
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The aim of the study was to define the morphometric characteristics of squamous
cell carcinoma (SCC) and adenocarcinoma (AC) cells and identify opportunities to
differentiate these tumors based on determination of the morphometric character-
istics in order to use the results of research in the diagnosis of cervical cancer. Pap
smears with two histopathologically confirmed cervix cancers were used for testing.
For the morphometric assessment of cancer cells the dotSlide program was used.
The mean nucleus area for AC cells was 126.62 X 10-¢ m?, while this value for SCC
was 145.07 X 10° m? (p = 0.000132). The mean circumference of AC cells was
42.43 X 107% m, while for SCC cells it was 46.67 X 10 m (p = 0.00). AC cell
diameter was 13.83 um, whereas for SCC cells it was 15.36 X 10° m. On average
the AC cell surface area was 195.72 X 10-° m?, while for SCC cells it was 249.94
X 10° m? (p = 0.00565). The mean AC cell circumference was 54.90 pm, where-
as for SCC cells it was 65.23 X 10° m (p = 0.00607). The research shows that,
despite the presence of statistically significant differences for each morphometric
parameter, determination of cancer type cannot be used in the diagnosis.
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Introduction

Cervical cancer is one of the most common can-
cers found in women {1, 2} and accounts for about
12% of these tumors. Each year there are about 500
thousand new cases of cervical cancer among wom-
en. Most cases of cervical cancer occur in developing
countries [3]. Particularly in those countries, cervi-
cal cancer is a huge health problem. One reason is
the lack of a screening program {4}. In developed
countries, in spite of the technological progress,
35% of patients are diagnosed with invasive cervical
cancer [5}. The two most common types of cervical
cancer are squamous cell carcinoma and adenocar-
cinoma. Squamous cell carcinoma constitutes 85%
of all cases of cervical cancer {6, 7}. Squamous cell
carcinoma can be classified according to its inva-
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siveness or degree of differentiation. The incidence
of adenocarcinoma has increased over the past four
decades [8, 9, 10}. This cancer represents 15-35%
of all cases of cervical cancer {11, 12}. The prognosis
for adenocarcinoma is worse than for squamous cell
carcinoma due to a worse response to radiotherapy
and cancerous changes which are difficult to detect
[131. Most cases of cervical cancer are preceded by
dysplastic changes with different degrees of progres-
sion. These changes involve an increase in the size of
the cell nucleus and number of mitotic divisions and
structural changes at the tissue and cell level {14,
151. Dysplastic changes, not always, but change into
cervical cancer {14, 16}. The cell nuclei of in situ
cancer are pleomorphic. Chromatin is abundant and
spread all over the surface of the nuclei. Invasive can-
cer cells are characterized by a significant increase in
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pleomorphism. Nuclear membrane of cells has un-
even edges. In the nucleus there occurs one or more
prominent nucleoli. There are changes in the size
and shape of the nucleus, as well as changes to its
structure {1}. Morphometry of cells found in cervical
smears allows one to assess the size and diameter of
cells and their nuclei. The values obtained by mea-
suring morphometric characteristics provide infor-
mation about anomalies and origin of the cells. The
aim of the study is to define the morphometric char-
acteristics of the squamous cell carcinoma (SCC) and
adenocarcinoma (AC) cells found in cervical smears.
Measurements are used to identify opportunities of
differentiation of these tumors based on determina-
tion of the morphometric characteristics. The aim is
also determine whether the research results can be
used in the diagnosis of cervical cancer.

Material and methods

The material consisted of cervical smears from
the Institute of Pathomorphology Hist.-med. s.c. in
Wroctaw and was available thanks to the courtesy of
Dr. Peter Prajs. Smears with histopathologically cer-
tified SCC and AC of the cervix were used for testing.
183 adenocarcinoma cells from four patients were as-
sessed as well as 182 squamous cell carcinoma cells
also derived from four patients. Smears were stained
by hematoxylin-eosin (HE), Papanicolaou and Shorr
methods. The local institutional review board grant-
ed approval of the study. Patient’s informed consent
was not necessary, because samples from the Insti-
tute of Pathomorphology Hist. med. s.c. were ar-
chival samples. For the morphometric assessment of
cancer cells the dotSlide program (Olympus, Poland)
was used. Using this program, the parameters of nu-
clei were measured: diameter, surface area, and cir-
cumference. Also analyzed were parameters such as
circumference and surface area of the cell; however,
due to the “sheets” of cancer cells in specimens, the
number of measurements for these parameters was
24, both for squamous cell carcinoma and adenocar-
cinoma cells. Cells were chosen randomly from all
over the slides. Cell were viewed and measured under

magnification (40 X). DotSlide is not only a digital
virtual microscope but also an imaging system that
later becomes the equivalent of a traditional optical
microscope [17]. Statistical analysis was performed
using STATISTICA, version 10 (StatSoft, Tulsa,
USA). The significance level used in the tests was
o = 0.05. Two analyses were applied in testing. The
first analysis was used for all the cells of tumors, while
in the second analysis cells were divided into small-
er groups, which were the individual patients. In the
first analysis Student’s t-test was used (t-test for in-
dependent trials), while in the second the Kruskal—
Wallis non-parametric ANOVA was used.

Results

The two cancers were compared by evaluating
each morphometric characteristic separately. The
mean nucleus area for AC cells was 126.62 X 10°m?,
whereas this value for the SCC cells was 145.07
X 10%m? (p = 0.000132). The mean circumference
of AC cells was 42.43 X 10° m, while for the SCC
cells this value was 46.67 X 10° m (p = 0.00). AC
cell diameter was 13.83 X 10 m, whereas for SCC
cells this value was 15.36 X 10° m (p = 0.00). Two
additional measurements were made for 24 cells.
Measured characteristics were the area of the cell and
cell circumference. The mean AC cell surface area was
195.72 X 107° m?, while the SCC cell surface area
was 249.94 X 107° m? (0.00565). The mean AC cell
circumference was 54.90 X 10-° m, while this value
for AC cells was 65.23 X 10° m (p = 0.00607).
In the second analysis, charts and categorized his-
tograms were made. Charts and histograms showed
differences between average values of parameters for
groups of AC and SCC cancer cells. These differenc-
es are determined by the fact that cells come from
different patients. Next, the ANOVA test was pet-
formed along with post-hoc comparisons indicating
significant statistical differences (p = 0.00) between
groups (patients). The probability of specifying the
right type of cancer based on the cell derived from
a patient was calculated on the basis of performed
analysis (Table I).

Table 1. Analysis 2 — The probability of specifying the right type of cancer based on the cell derived from a patient

A MAX B Max A MIN B mMIN Z P P (%)
The surface of the nucleus 126.6151 145.0652  50.55937  40.03529  0.203656  0.581 58
The circuit of the nucleus 42.4258 46.6662 8.15419 6.57073 0.287972  0.613 61
The diameter of the nucleus 13.8258 15.3559 291715 2.61328 0.276677  0.609 61
The surface of the cell 195.7183  249.9404  72.95132  55.22293  0.423034  0.664 66
The circuit of the cell 54.8979 65.2342 12.24889  12.64076  0.415283  0.661 66

A — adenocarcinoma, B — squamous cell carcinoma, Z = (B max — A max)/(A min + B min),

b — probability
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Fig. 1. Graph showing the deployment of individual groups
of cells for the parameter of the surface area of the nucleus
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Fig. 3. Graph showing the deployment of individual groups
of cells for the parameter of the diameter of the nucleus

Discussion

The p-value determined for each parameter in the
first analysis was less than 0.05, i.e. the differences
are statistically significant. On the basis of the Stu-
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Fig. 2. Graph showing the deployment of individual groups
of cells for the parameter of the circumference of the nucleus

Frame-whiskers figure according to the groups
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Fig. 4. Graph showing the deployment of individual groups
of cells for the parameter of the surface area of the cell

dent t-test and graphs (Fig. 1-5) it can be assumed
that differentiation of the two cancers is possible on
the basis of each parameter. It is also possible to con-
sider any combination of these parameters. We owe
such solid results to the large sample size (without
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Frame-whiskers figure according to the groups
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Fig. 5. Graph showing the deployment of individual groups
of cells for the parameter of the circumference of the cell

taking into consideration two additional parameters,
for which the number of cells is 24). These results
cannot be a reason to deduce a specific type of cancer
on the basis of a single cell measurement. The graphs
show the scatter of the results for both cancers. Ad-
enocarcinoma cells have a greater scatter for all of
the parameters. The second analysis aimed to show
the allowable possibility of making a mistake when
assigning a particular type of cancer to a specific cell.
As mentioned earlier, the differences between average
values of parameters for groups of AC and SCC can-
cer cells arise from the fact that the cells come from
different patients. The performed analysis shows that
the probability of specifying the right type of cancer
on the basis of a single parameter is within the limits
from 58% to 66%, depending on the parameter.

The research shows that, despite the existence of
statistically significant differences for each morpho-
metric parameter, determining whether we are deal-
ing with adenocarcinoma or squamous cell cancer is
uncertain. The probability of correct determination
of the type of cancer is around 60%, and it is not
a strong basis for a correct diagnosis. This supports
rejecting morphometry as a potential diagnostic
method in differentiation of cervical cancer and its
application in diagnostics of this tumor.

The authors declare no conflict of interest.
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