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Image cytometric DNA ploidy analysis of endometrial carcinomas was performed to determine whether ploidy
status and ploidy-related parameters like DNA index, percentage of cells exceeding 5c and 9c, correlate with
histologic subtype. This is a prospective study of 391 patients with stage I endometrial carcinoma which
included 331 (85%) endometrioid adenocarcinoma, 22 (6%) serous adenocarcinoma, 7 (2%) clear cell
adenocarcinoma, 2 (0.5%) small cell carcinoma, 1 (0.3%) undifferentiated carcinoma, and 28 (7%) unclassifiable
adenocarcinoma. Twenty-five percent of endometrioid adenocarcinomas were non-diploid. In contrast, all clear
cell adenocarcinomas and 21/22 (95%) of serous adenocarcinomas were non-diploid. Hyperdiploidy (25 cases)
was found only in endometrioid adenocarcinomas. Mean DNA index of the stemline in serous adenocarcinoma
(1.72) and clear cell adenocarcinoma (1.81) was higher than in endometrioid adenocarcinoma (1.1). The
difference in ploidy-related parameters between endometrioid adenocarcinoma and serous adenocarcinoma
was highly significant (Po0.001). In addition, Grade 3 endometrioid adenocarcinoma showed significant
difference in all ploidy-related parameters compared with grade 1 and grade 2 tumors (Po0.001). Our results
show that DNA ploidy-related parameters may be valuable in subtyping histologically difficult cases of
endometrial carcinomas.
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DNA ploidy is known to be a strong prognostic
parameter in endometrial carcinomas.1–9 In a few
studies DNA ploidy results have been used as a
predictive marker for treatment options.10 DNA
ploidy-related parameters such as DNA index,8,11

percentage of cells exceeding 5c (5c ER) also provide
prognostic information.12

In the majority of DNA ploidy studies flow
cytometry has been used on paraffin-embedded
material13–16 or frozen material.17–19 The advantage
is the analysis of 20 000–50000 nuclei. However,
tumor cells cannot be separated from control cells in
a sample, and the disturbance due to nuclear
fragments may interfere with the evaluation of
percentage of 5c and 9c exceeding nuclei especially

in paraffin-embedded material. In some studies
DNA histograms of a substantial number of cases
were difficult to interpret.3 Moreover, small sub-
populations of non-diploid cells may not be
detected by flow cytometry.20

DNA-image cytometry has so far been a rather
course method as only 100–200 nuclei have been
measured.9,14 The advantage of this method is that
nuclear morphology can be evaluated. The DNA-
image cytometry method presented in this study
analyzing more than 1000 nuclei with evaluation of
nuclear morphology has improved resolution. This
also enables calculation of more precise percentage
of nuclei exceeding 5c and 9c.

Histologic subtyping of endometrial carcinoma
into endometrioid and non-endometrioid has been
shown to predict survival.9,13,15 Serous adenocarci-
noma and clear cell adenocarcinoma are aggressive
tumors21 and are usually aneuploid.11 Grade 1
endometrioid adenocarcinoma has better survival21

and is usually diploid.13 The reviewed diagnosis has
been reported to better correlate with survival
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compared to routine typing and grading.22 No
comprehensive study comparing DNA ploidy with
subtype and grade of endometrial carcinoma has
been performed.23 In our study, we have compared
reviewed subtype and grade, with high-resolution
DNA image cytometric ploidy analysis on a large
prospective, consecutive material of endometrial
carcinomas from patients with stage I disease.

Materials and methods

This is a prospective study of endometrial carcino-
mas referred to Rikshospitalet-Radiumhospitalet
Medical Center, Oslo, Norway between April 2003
and April 2005. During the 2 years, 399 specimens
from patients with stage I disease have been
analyzed. Representative areas (most atypical, best
preserved, without necrosis and blood) were marked
and processed for ploidy analysis. Eight cases (2%)
with less than 300 nuclei analyzed were excluded
from the study. Pathology reports were reviewed for
age of the patients and type of specimen in which
DNA ploidy was performed. Of the remaining 391
specimens, 165 (42%) analyses were performed on
material from curettage specimen and 226 (58%)
from hysterectomy specimens.

Histopathology

All H&E sections from paraffin-embedded tissue
used for ploidy analyses were reviewed by two
pathologists (VA and MP) for histological subtyping
and grading according to the recommendations of
World Health Organization (WHO) classification of
tumors.24 Only tumors with a histological appear-
ance which were in complete agreement with the
WHO recommendation were classified as endome-
trioid adenocarcinoma, serous adenocarcinoma,
clear cell adenocarcinoma, small cell carcinoma,
and undifferentiated carcinoma. Tumors, which
were showing features of adenocarcinoma but could
not be classified according to WHO criteria, were
diagnosed as adenocarcinoma unclassifiable. They
included (1) tumors with papillary growth pattern
but difficult to distinguish between serous adeno-
carcinoma and endometrioid adenocarcinoma (Fig-
ure 1d1 and g1) (2) tumors with clear cytoplasm, but
difficult to distinguish between clear cell adenocar-
cinoma and secretory variant of endometrioid

adenocarcinoma (Figure 1i1) (3) tumors showing
glandular differentiation and composed of two types
of cells lining the glands, one with elongated cells
with vesicular nuclei and another with slender cells
with hyperchromatic nuclei lying perpendicular to
the basement membrane (Figure 1e1) (4) tumors
showing areas with highly pleomorphic nuclei
(Figure 1j1).

Tumors withr5% solid area were graded as grade
1, 6–50% solid area as grade 2, and450% solid area
as grade 3. Squamous component was excluded
from grading and in tumors with bizarre atypia,
grade was raised by one (from 1 to 2 or 2 to 3).
Grading was only done in endometrioid adenocar-
cinoma. Serous adenocarcinoma, clear cell adeno-
carcinoma, small cell carcinoma, undifferentiated
carcinoma, and adenocarcinoma unclassifiable were
not graded.

DNA Image Cytometry

Monolayer preparation and Feulgen’s staining
Two or more 50-mm sections, containing more than
90% representative tumor tissue, were cut from the
paraffin-embedded tissue blocks. A 5-mm section,
cut and stained with hematoxylin and eosin (H&E),
was used for control and for reviewing the diag-
nosis. The sections were deparaffinized in xylene,
rehydrated through decreasing alcohol gradient, and
washed twice in phosphate-buffered saline (PBS).
The sections were incubated at 371C at 200 rpm for
1h with 0.5mg/ml protease (Sigma P8038) to
disaggregate the cells. Cold PBS was added and
the tubes were placed in ice bath to stop enzymatic
digestion. The cell suspension was filtered through
a 60-mm mesh nylon filter and centrifuged at
1000 rpm (Sigma 3K-1) for 10min. After discarding
the supernatant, the pellet was resuspended in PBS.
Avolume of 100 ml of the solution was cytospined at
600 rpm for 5min to prepare a monolayer on a poly-
L-lysin coated slide. Cell density on the slide was
checked under microscope and additional spins
were performed if correction of the density was
required. The monolayer preparations were air-
dried and fixed overnight in 4% formaldehyde.

The monolayer preparations were stained using
Feulgen’s stain. After washing the slides in distilled
water, they were kept in 5M HCl for 60min at room
temperature for hydrolysis. Afterwards slides were
rinsed and stained with Schiff’s solution for 2h in

Figure 1 Histology and DNA histogram of endometrial carcinomas. (a1, a2) Endometrioid adenocarcinoma grade 1 with diploid
histogram. (b1, b2) Endometrioid adenocarcinoma with hyperdiploid DNA histogram. (c1, c2) Endometrioid adenocarcinoma grade 3
showing aneuploid peak at DNA index 1.2 in DNA histogram. (d1, d2) Adenocarcinoma unclassifiable with diploid DNA histogram,
possibly a case of endometrioid adenocarcinoma. (e1, e2) Adenocarcinoma unclassifiable demonstrating vesicular and slender nuclei
with diploid DNA histogram, possibly a variant of endometrioid adenocarcinoma. (f1, f2) Serous adenocarcinoma with aneuploid peak at
DNA index 1.7. (g1, g2) Adenocarcinoma unclassifiable with aneuploid peak at DNA index 1.7, possibly a case of serous
adenocarcinoma. (h1, h2) Clear cell adenocarcinoma with tetraploid DNA histogram. (i1, i2) Adenocarcinoma unclassifiable showing
clear cytoplasm and tetraploid histogram, possibly a case of clear cell adenocarcinoma. (j1, j2) Adenocarcinoma unclassifiable showing
markedly pleomorphic nuclei with aneuploid DNA histogram.
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Figure 1 Continued.
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the dark. The preparations were then washed in
water and left in freshly made solution of 0.5%
Sodium disulphite in 0.05M HCl. Finally, the slides
were washed in running tap water, dehydrated in
increasing alcohol gradient, cleared in Xylene, and
coverslipped.

Measurement of DNA content
Nuclei stained with Feulgen’s stain were used for
measuring DNA content with the use of Fairfield
DNA Ploidy system (Fairfield Imaging, Nottingham,
UK). It consisted of Zeiss Axioplan microscope
(Zeiss, Jena, Germany) equipped with a 40/0.75
objective lens, a 546nm green filter and a black and
white high-resolution digital camera (model C4742-
95, Hamamatsu Photonics K.K., Hamamatsu, Japan).
Optical density and nuclear area were measured and
integrated optical density of each nucleus was
calculated. Background optical density was cor-
rected for each nucleus.

At least 1500 nuclei were automatically scanned
and images were collected into galleries: nuclei of
interest for measurement; lymphocytes, plasma cells
and fibroblast as reference cells. The galleries were
edited to discard cut, overlapped and pyknotic
nuclei. Cases with less than 300 nuclei of interest
were excluded from the study. Histogram Draftsman
1.4 (Fairfield Imaging Ltd) was used to create
histogram from integrated optical density of nuclear
images. The reference-cell nuclei were used as an
internal diploid control.

Histograms were classified according to the
below-mentioned criteria. Ploidy-related parameters
as DNA index (DI) and percentages of cells exceed-
ing 5c (5c ER) and 9c (9c ER) were noted.

Criteria for the classification of DNA ploidy
A tumor was classified as diploid if only one G0/G1

peak (2c) was present, the number of nuclei at G2

peak (4c) did not exceed 10% of the total number of
nuclei and the number of nuclei with DNA content

more than 5c did not exceed 1%. A tumor was
defined as tetraploid if a 4c peak (DI 1.9–2.1) was
present (the number of nuclei at 4c peak is more
than the S-phase fraction and more than 10% of the
total nuclei), the number of nuclei at G2 peak (8c)
did not exceed 10% of the total number of nuclei
and the number of nuclei with DNA content more
than 9c did not exceed 1%. A tumor was defined as
polyploid when more than 10% of total number of
nuclei was present at 8c peak and/or number of
nuclei with DNA content more than 9c exceeded
1%. A tumor was defined as aneuploid when non-
euploid peak(s) were present or the number of
nuclei with a DNA content exceeding 5c, not
representing euploid populations, exceeded 1%.25

A tumor was classified as hyperdiploid if an
aneuploid peak was demonstrated with DNA index
1.06–1.10.

Statistical Analysis

Statistical analysis was done with SPSS (Statistical
Package for the Social Sciences) version 12.0.1
(SPSS Inc, Chicago, IL). Analysis of variance was
performed to explore the impact of histologic
subtype and grade to ploidy-related parameters.
Histologic groups were compared with each other
by using Tukey HSD test. Independent sample t-test
and w2-test were used to compare endometrioid and
non-endometrioid group.

Results

Age of the patients ranged between 29 and 96 years
(mean, 65). Ploidy status, histologic subtypes and
grades of the 391 endometrial carcinomas are given
in Table 1. Mean number of nuclei analyzed was
1145 (range 388–1714). Mean coefficient of variation
of stemline was 3.2% (range 0.87–8.01).

Table 1 DNA ploidy and ploidy-related parameters in histological subtypes and grades of endometrial carcinoma

Total Diploid Hyperdiploid Aneuploid Tetraploid DNA index 5c ER 9c ER
n (%) n (%) n (%) n (%) n (%) mean (s.d.) mean (s.d.) mean (s.d.)

EA 331 (84.7) 249 (75.2) 25 (7.6) 38 (11.5) 19 (5.7) 1.1 (0.27) 0.58 (2.85) 0.03 (0.16)
EA Grade 1 175 (44.8) 139 (79.4) 15 (8.6) 16 (9.1) 5 (2.9) 1.05 (0.18) 0.19 (1.33) 0.01 (0.03)
EA Grade 2 118 (30.2) 91 (77.1) 8 (6.8) 13 (11) 6 (5.1) 1.09 (0.25) 0.22 (0.75) 0.01 (0.06)
EA Grade 3 38 (9.7) 19 (50) 2 (5.3) 9 (23.7) 8 (21.1) 1.37 (0.47) 3.49 (7.24) 0.17 (0.45)

SA 22 (5.6) 1 (4.5) 0 (0) 17 (77.3) 4 (18.2) 1.72 (0.24) 9.40 (7.30) 0.54 (0.80)
CCA 7 (1.8) 0 (0) 0 (0) 3 (42.9) 4 (57.1) 1.81 (0.31) 5.55 (5.63) 0.31 (0.42)
AU 28 (7.2) 13 (46.4) 0 (0) 8 (28.6) 7 (25) 1.41 (0.46) 2.66 (4.98) 0.13 (0.42)
SCC 2 (0.5) 2 (100) 0 (0) 0 (0) 0 (0) 1 (0) 0 (0) 0 (0)
UC 1 (0.3) 0 (0) 0 (0) 0 (0) 1 (100) 1.96 4.27 0.06

Total 391 (100) 265 (67.8) 25 (6.4) 66 (16.9) 35 (9)

EA, endometrioid adenocarcinoma; SA, serous adenocarcinoma; CCA, clear cell adenocarcinoma; AU, adenocarcinoma unclassifiable; SCC, small
cell carcinoma; UC, undifferentiated carcinoma; 5c ER, 5c exceeding rate; 9c ER, 9c exceeding rate; n, number; s.d., standard deviation.
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Endometrioid Adenocarcinoma

In all, 175 (45%) of the 331 endometrioid adeno-
carcinomas were grade 1, 118 (30%) grade 2 and
38 (10%) grade 3. In four cases of endometrioid
adenocarcinoma bizarre atypia was observed and
grades were increased by 1. A total of 249 cases (75
%) were diploid (Figure 1a1 and a2) and 38 cases
(12%) were aneuploid (Figure 1c1 and c2). More
than three-fourth of Grade 1 and 2, and only half of
grade 3 endometrioid carcinomas were diploid
(Table 1). Hyperdiploidy was only found in endo-
metrioid adenocarcinoma (25 cases) and mainly in
grade 1 and 2 tumors (23 cases, Figure 1b1 and b2).

Serous Adenocarcinoma

Seventeen (77%) of the 22 serous adenocarcinomas
were aneuploid and 4 were tetraploid. Fifteen
tumors (68%) had a DNA index between 1.6 and
1.89 (Figure 1f1 and f2). Highest mean 5c ER, 9c ER
were found in serous adenocarcinoma (Table 1). One
of the tumors was diploid.

Clear Cell Adenocarcinoma

All the seven cases of clear cell adenocarcinoma
were non-diploid. Four (57%) of the cases were
tetraploid (Figure 1h1 and h2) and three (43%)
aneuploid. Highest mean DNA index (1.81) was
observed in clear cell adenocarcinoma (Table 1).

Adenocarcinoma Unclassifiable

Twenty-eight cases were diagnosed as adenocarci-
noma unclassifiable, which consists of four different
groups. (1) Thirteen cases with papillary growth
pattern which were difficult to distinguish between
serous adenocarcinoma and endometrioid adeno-
carcinoma (Figure 1d1 and g1); ploidy analysis
showed four diploid cases, four tetraploid, and five
aneuploid with DNA index 1.13, 1.14, 1.66, 1.67,
and 1.69. (2) Six cases with clear cytoplasm were
difficult to distinguish between clear cell adenocar-
cinoma and endometrioid adenocarcinoma of the
secretory variant (Figure 1i1). In this group two
cases were diploid, two were tetraploid and two
were aneuploid with DNA index 1.83 and 2.15. (3)
One case with highly pleomorphic nuclei (Figure
1j1) showed aneuploid histogram with DNA index
1.37. (4) Eight cases showed glandular differentia-
tion as endometrioid adenocarcinoma but two types
of cells were lining the glands. One was elongated
cells with vesicular nuclei and another, more
slender cells with hyperchromatic nuclei lying
perpendicular to the basement membrane (Figure
1e1). Of the eight cases, seven were diploid and one
tetraploid. Out of all the cases of adenocarcinoma
unclassifiable, 13 (46%) were diploid, 8 (29%) were
aneuploid and 7 (25%) were tetraploid.

Small Cell Carcinoma and Undifferentiated
Carcinoma

The two cases of small cell carcinoma showed
diploid histogram. Tetraploid histogram was seen
in a case of undifferentiated carcinoma.

Statistical Analysis

A one-way between-groups analysis of variance was
conducted between histological diagnoses and DNA
index, 5cER and 9cER. There were significant
differences at Po0.001 in all the parameters. Post-
hoc comparison using Tukey HSD test to evaluate
the difference of individual carcinoma showed that
means of the DNA index, 5cER and 9cER of
endometrioid adenocarcinoma were significantly
different from serous adenocarcinoma and clear cell
adenocarcinoma (Table 2). However, no significant
difference was seen between serous adenocarcino-
ma and clear cell adenocarcinoma. Similar analysis
was also conducted between grades of endometrioid
carcinoma which showed significant differences at
Po0.001 in all parameters. In post-hoc comparison
grade 1 and grade 2 endometrioid adenocarcinomas
did not differ significantly; however, both groups
differed significantly from grade 3 endometrioid
adenocarcinoma in all ploidy-related parameters
(Table 2).

Statistical analysis was also performed by divid-
ing histological subtypes into type 1 (endometrioid
adenocarcinoma) and type 2 carcinomas (serous
adenocarcinoma and clear cell adenocarcinoma),
and ploidy results into diploid and non-diploid.
Chi-square test showed that type 1 carcinoma signi-
ficantly differed from type 2 carcinoma (Po0.001)
regarding diploid vs non-diploid. An independent-
samples t-test was conducted to compare DNA

Table 2 P-values of ANOVA post-hoc Tukey HSD comparisons
between different histologic types and gradesa

DNA index 5c ER 9c E R

Histologic diagnosis
EA vs SA o0.001 o0.001 o0.001
EA vs CCA o0.001 0.001 0.037
EA vs AU o0.001 0.014 0.235
SA vs CCA 0.887 0.054 0.197
SA vs AU 0.001 o0.001 o0.001
CCA vs AU 0.007 0.202 0.408

Grades of EA
Grade 1 vs Grade 2 0.443 0.992 0.919
Grade 1 vs Grade 3 o0.001 o0.001 o0.001
Grade 2 vs Grade 3 o0.001 o0.001 o0.001

EA, endometrioid adenocarcinoma; SA, serous adenocarcinoma;
CCA, clear cell adenocarcinoma; AU, adenocarcinoma unclassifiable;
5c ER, 5c exceeding rate; 9c ER, 9c exceeding rate.
P-value o0.05 are in bold.
a
Two cases of small cell carcinoma and one undifferentiated
carcinoma were not analyzed.
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index, 5cER and 9cER values for type 1 and type 2
endometrial carcinomas. There was significant
difference in DNA index (Po0.001), 5c ER
(Po0.001), and 9cER (P¼ 0.002).

Discussion

In the current study we found that ploidy status
correlates with histological subtypes of endometrial
carcinoma. Most of the endometrioid adenocarcino-
mas were diploid (Figure 1a1 and a2). Almost all
(95%) of the serous adenocarcinomas and all clear
cell adenocarcinomas were non-diploid. Correlation
of ploidy with endometrioid and non-endometrioid
subtypes have been reported previously.13 In this
study we have confirmed this and further demon-
strated the relation of ploidy and ploidy-related
parameters with individual histologic subtypes.

The present study differs from former ones in the
use of high-resolution DNA ploidy histogram in
which a larger number of nuclei are analyzed with
simultaneous morphological observation of all nu-
clei. Previously 100–200 nuclei were analyzed.9,14 In
contrast, mean number of nuclei analyzed in our
study was 1145. We used paraffin-embedded mate-
rial for DNA cytometry and produced high-resolu-
tion histogram. This is also in contrast to the studies
using DNA flow cytometry of paraffin-embedded
material where as many as 55% (162/293) histo-
grams have been reported as technically subopti-
mal.3 The high resolution is demonstrated by very
low coefficient of variation (CV, mean¼ 3.2%) of
main stem line peak, which is less than CV of
flow cytometric analysis on paraffin-embedded
material.11 A previous study in our laboratory
demonstrated that image cytometry was superior to
flow cytometry in detecting aneuploid population.20

We, therefore, use only image cytometry DNA ploidy
analysis in our laboratory.

We have classified ploidy histograms into diploid,
hyperdiploid, aneuploid, tetraploid and polyploid.
Many authors have used a classification with
diploid and aneuploid13,14 possibly due to the
application of flow cytometry method and to ease
the statistical analysis. In some studies tetraploid
and diploid have been analyzed as a single group.9,26

In our opinion, tetraploid tumors compose a distinct
entity and should not be grouped as diploid as 21%
of grade 3 endometrioid adenocarcinomas and more
than half of the clear cell adenocarcinomas show
tetraploidy. Other authors15,16 have grouped tetra-
ploid and aneuploid together and have shown that
they differ significantly from the diploid group
concerning prognosis.

Endometrial carcinoma has also been classified as
type 1 (estrogen dependent) and as type 2 (estrogen
independent). In this study Type 1 and type 2
carcinomas differed significantly from each other
with respect to the ploidy-related parameters: DNA
index, 5cER and 9cER. In addition, the two subtypes

of estrogen independent carcinoma (type 2), serous
adenocarcinoma and clear cell adenocarcinoma, did
not differ from each other concerning these para-
meters (P40.05). This finding also supports the
logic of including these carcinomas in type 2.

Endometrioid adenocarcinoma, being 85% of all
endometrial carcinomas, is not a homogenous
group. There are many subtypes, and tumors are
further subdivided by three grades according to the
glandular differentiation. We showed that grade 3
carcinoma differed from grade 1 and 2 (Po0.001) in
all ploidy-related parameters, but grade 1 and grade
2 did not differ significantly (P40.05). The differ-
ence between grades has also been demonstrated by
comparative genomic hybridization findings which
showed gradual increase in the number of gains
and losses from grade 1 to grade 3 endometrioid
carcinoma.27

In our study endometrioid adenocarcinomas were
mainly diploid, whereas serous and clear cell
adenocarcinomas were mainly aneuploid. Serous
and clear cell adenocarcinomas showed higher 5c
ER and 9c ER than endometrioid adenocarcinomas.
The difference between endometrioid carcinomas
and non-endometrioid carcinomas has also been
revealed by findings of comparative genomic hybri-
dization which demonstrated that endometrioid
adenocarcinomas have different gains and losses
than non-endometrioid carcinomas, whereas serous
adenocarcinomas and clear cell adenocarcinomas
have similar gains and losses.27

We have observed that a subtype often demon-
strates DNA index within a limited range (Figure 2).
Most of serous adenocarcinomas (68%) had their
stemline between DNA indexes 1.6–1.89. This is
likely due to distinctive types of genetic instability
and molecular alterations.23 In addition, more than
half of the clear cell adenocarcinomas were tetra-
ploid. Hyperdiploidy was only seen in endome-
trioid adenocarcinoma in our study (Figure 1b1 and
b2). This might be due to a single additional
chromosome, mainly found in well differentiated
endometrioid adenocarcinomas with favorable prog-
nosis.28 These findings indicate a solid biological
background for modern histopathological subtyping
of endometrial carcinomas.

In two cases of small cell carcinoma, despite an
aggressive tumor type, diploid histogram is seen.
This is peculiar but the number is too small to draw
any conclusion. In this series we identified only one
case of undifferentiated carcinoma with tetraploidy.

Following the WHO classification criteria for
subtyping endometrial carcinoma, we found that
7% of the total tumors were not fulfilling the criteria
and considered them as adenocarcinoma unclassifi-
able. The ploidy results of these tumors were
heterogenous indicating a mixture of subtypes
(Figure 2d). The three unclassifiable tumors, with
papillary processes showing aneuploidy with
DNA index between 1.6 and 1.89, are most likely
serous adenocarcinoma rather than endometrial
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adenocarcinoma (Figure 1g1 and g2). Similarly six
unclassifiable tumors showing diploidy and aneu-
ploidy with DNA index between 1 and 1.6 are likely
to represent endometrioid carcinoma (Figure 1d1
and d2). Two tumors with clear cytoplasm showing
tetraploidy and two aneuploid tumors with DNA
index 1.83 and 2.15 are most likely to be clear cell
adenocarcinoma (Figure 1i1 and i2). Similarly, two
diploid tumors are possibly secretory variant of
endometrioid carcinoma. Seven out of eight cases
having two types of cells lining the glands showed
diploid histogram. This group showed ploidy
results similar to endometrioid carcinoma. There-
fore, this group possibly is a variant of endometrioid
adenocarcinoma. These data have to be correlated to
the clinical outcome of the patients.

In conclusion, DNA ploidy status and DNA
ploidy-related parameters correlate with histopatho-
logical subtypes of endometrial carcinoma and may
be valuable for subtyping the difficult cases.
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10 Högberg T, Fredstorp-Lidebring M, Alm P, et al. A
prospective population-based management program
including primary surgery and postoperative risk
assessment by means of DNA ploidy and histopatho-
logy. Adjuvant radiotherapy is not necessary for the
majority of patients with FIGO stage I–II endometrial
cancer. Int J Gynecol Cancer 2004;14:437–450.

11 Newbury R, Schuerch C, Goodspeed N, et al. DNA
content as a prognostic factor in endometrial carcino-
ma. Obstet Gynecol 1990;76:251–257.

12 Strang P, Stenkvist B, Bergström R, et al. Flow
cytometry and interactive image cytometry in endo-
metrial carcinoma. A comparative and prognostic
study. Anticancer Res 1991;11:783–788.
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