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Amag: Ulkemizde ve tiim diinyada sikhig1 giderek art-
makta olan endometrial karsinomlarin onciil lezyonlari
endometrial hiperplazilerdir. Histopatolojik 6zellikleri
tanimlanmis olmasina ragmen kriterlerin objektif olmama-
s1 ve immiinohistokimyasal tekniklerin sinirli olmasi hi-
perplazi olgularinda gbzlemciler arasinda uyumsuzluk
ortaya ¢ikarmaktadir.

Calismamizda atipili ve atipisiz endometrial hiperplazi ile
atipili hiperplazi (EIN) ve Grade-I karsinomlarda gland
epitel hiicrelerinde en kisa nukleus ¢ap1 (NKC) dl¢tilerek
gozlemciler arasindaki varyasyonlarini en aza indirmek
i¢in taniya yardimci olabilecek farklilik ve oran bulmay:
amagladik.

Materyal ve Metot: Calismamiza; kiiretaj ve histerek-
tomi materyallerinde proliferatif endometrium, endomet-
rial hiperplazi ve adenokarsinom tanist almis 100 vaka
dahil edildi. Her bir olguda 50 adet gland epitel hiicresi
niikleuslarinin en kisa ¢ap1 goriintii analiz programu ile
(BAB Bs200Pro Image Analysis Software) manuel olarak
olgtildi.

Bulgular: Ikili gruplarin karsilastirilmasinda EIN'in
glandiiler epitel NKC’si ile atipik hiperplazi (AH)'nin
glandiiler epitel NKC’si, AH'nin glandiiler epitel NKC'si
ile proliferatif endometirum (PE)'nin glandiiler epitel
NKC'si arasindaki karsilastirmalar diginda, tiim ikili kargi-
lagtirmalarda istatistiksel olarak anlamli derecede farklilik
bulunmustur (p <0,01).

Sonug¢: Calismamizda ortaya ¢ikan niikleus gaplari ile
ilgili oran ve kiyaslamalarm rutin 151k mikroskobu ile
histopatolojik incelemede ilave ekipman gerekmeden
ongoriilerde bulundugu i¢in pratik uygulamalarda faydali
olabilecegini diigiiniiyoruz.

Anahtar Kelimeler: Endometrial hiperplazi, endome-
trial intraepithelial neoplazi, morfometrik analiz

ABSTRACT

Objective: Endometrial hyperplasias are the prelimi-
nary lesions of endometrial carcinomas. Although the
histopathologic features are well-defined, the criteria are
not objective and the immunohistochemical techniques are
limited, resulting in inconsistency between the observers
in cases of hyperplasia. Our study aimed to measure and
compare the shortest nuclear diameter (SND) of gland
epithelial cells; to find differences and ratios that may help
to minimize variations among observers.

Materials and Methods: Our study included 100 cases
diagnosed as proliferative endometrium (PE), endometrial
hyperplasia, and endometrioid carcinoma from their curet-
tage and hysterectomy materials. For each case, the short-
est diameter of 50 gland epithelial cell nuclei was manual-
ly measured with an image analysis program (BAB Bs200
Pro Image Analysis Software).

Results: Comparison of binary groups revealed that
except the comparisons between glandular epithelial
SNDM of EIN (endometrial intraepithelial neoplasia) and
glandular epithelial SNDM of AH (atypical hyperplasia),
and glandular epithelial SNDM of AH and glandular epi-
thelial SNDM of PE all comparisons were statistically
significantly different (p<0.01).

Conclusion: We think that the ratios and comparisons
related to nucleus diameters obtained in our study may be
useful in practical applications because predictions can be
made with routine light microscopy and histopathological
examination.

Keywords: Endometrial hyperplasia, endometrial in-
traepithelial neoplasia, morphometric analysis
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INTRODUCTION

Endometrium cancer is the fifth most common
cancer in women, following breast, colorectal,
cervical, and lung cancers, according to GLOBO-
CAN 2012 data, and is the eighth most common
cause of cancer-related deaths.' Endometrium can-
cer, which had a marked increase in incidence
with the use of hormone replacement therapy at
the beginning of the 1970s, declined to the inci-
dence level seen in previous years in the 1980s.
The incidence of endometrium cancer has been
increasing since the mid-1980s due to factors such
as the prolongation of life span, the application of
postmenopausal estrogen replacement therapy, the
development of regular examination habits, the
development of early diagnostic methods, and
early detection thanks to cervical cancer screening
programs. A woman's lifelong endometrial cancer
risk is known as 2-3%.”

Endometrial intraepithelial neoplasia is the precan-
cerous lesion of endometrial cancer and has simi-
lar risk factors as endometrial cancer.’ Various
classifications have been made for hyperplasias till
today to diagnose them and plan appropriate treat-
ments for them because they are precursors of
endometrium cancer and they can be found simul-
taneously with cancer. In 1985 Kurman and Norris
classified endometrial hyperplasias as simple or
complex according to structural changes and with
or without atypia according to their inclusion of
cytological or nuclear atypia. This classification
was accepted by the World Health Organization
(WHO) in 1994 and its use became more widesp-
read.* However, a new classification was needed
because the diagnostic criteria in the WHO 94
classification were subjective and therefore the
reproducibility of the diagnosis and the compatibi-
lity between the diagnoses were low. Endometrial
Collaborative Group defined classification for
Endometrial Intraepithelial Neoplasias (EIN) in
the early 2000s.* WHO merged the last 2 classifi-
cations in 2014 and created the classification sys-
tem.

The diagnosis of atypia in endometrial hyperplasia
is made histomorphological. Nuclear atypia is
characterized by enlargement in the nucleus, pleo-
morphism, rounding, loss of polarity, and nucleo-
lus prominence.” However, the diagnosis is diffi-
cult because the criteria of cytological atypia vary
among the observers, there are cross-sectional and
fixational defects, the degree of fragmentation is
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so high that it separates endometrial glands from
stroma, and there are artifacts and endocervical
tissue contaminations. This makes sometimes the
differential diagnosis of simple hyperplasia and
hyperplasia with atypia difficult. Although results
that support diagnosis were reached in immuno-
histochemical studies the marker that can make the
exact differentiation has not been detected yet.
Therefore, morphological evaluation is still valid
to make the differentiation between endometrial
hyperplasia with or without atypia and between
hyperplasia with atypia and endometrioid carcino-
ma (grade 1).

In our study, we aimed to find quantitative values
and a rate that could help the diagnosis in prolife-
rative endometrium, endometrial hyperplasia and
endometrioid carcinoma (grade 1) cases by perfor-
ming morphometric measurements.

MATERIALS AND METHODS

After obtaining the approval of the Ethics commit-
tee of Necmettin Erbakan University Meram Me-
dical Faculty clinical research (Date: 2014/12/26,
decision no: 2014/87).

Materials: In this study probe curettage materials
sent to the pathology laboratory of Necmettin Er-
bakan University Meram Faculty of Medicine
between 2009 and 2016 were viewed and categori-
zed by a single observer. Qualified preparations
were selected to obtain clear images. Preparations
containing artifacts were not included in the study.
Twenty five AH/EIN cases, 25 hyperplasia wit-
hout atypia cases, 25 endometrioid carcinoma
(grade 1) cases, and 25 proliferative endometrium
cases were included in this study. All cases were
selected from curettage materials except 2 adeno-
carcinoma cases; 2 adenocarcinoma cases were
obtained from hysterectomy material. While eva-
luating our study, 98% of our materials are curet-
tage materials and we tried not to include hyste-
rectomy materials in our study because they con-
tain artifacts due to cold ischemia.

Methods: All hematoxylin-eosin stained preparati-
ons were examined, and appropriate areas were
identified. Using 40 X objective of Pixera 150ES-
CU camera attached to an Olympus BX51 micros-
cope photographs at various numbers were obtai-
ned including endometrial gland epithelial cells of
each case from the marked areas. The shortest
nucleus diameter (SND) of a mean number on 50
gland epithelial cells from each case were analy-
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zed manually using an image analysis software
(BAB Bs200Pro Image Analysis Software).
Analyzes: Mean values were calculated for each
case. Cells in overlapping, crush artifact, nucleus
borders of which are not clearly visible, necrotic
and inflamed areas were not included in the mea-
surement.

Statistical Analysis: Statistical analyses were per-
formed using SPSS (Statistical Package for Social
Sciences) version 15.0. Mean, standard deviation
(SD), and the ratio was used as descriptive statis-
tics in quantitative data. A comparison between
the groups was performed using the Kruskal Wal-
lis analysis of variance test. To find the difference
-making group the Mann Whitney U test with
Bonferroni correction was performed. For all
comparisons p < 0.05 was accepted as the signifi-
cance level.

RESULTS

The shortest nucleus diameter of 50 gland epithe-
lial cells of each case among the 100 cases inclu-
ded in this study was measured. The severity of
the endometrial lesion increased as the shortest
mean (SNDM)
SNDM increased gradually in proliferative endo-
metrium (4.31 = 0.64), atypical hyperplasia (4.48
+ 0.59), AH / EIN (6.71 + 1.4), and endometrioid
carcinoma grade 1 (7.8 + 1.5) reaching the hig-
hest. (Table 1) The Mann Whitney U test and the
Kruskal Wallis test showed a statistically signifi-
cant difference in all groups except atypical hy-
perplasia gland epithelium SNDM and endometri-

nucleus diameter increased.

oid carcinoma gland epithelium SNDM and non-
typical hyperplasia gland epithelium SNDM and
proliferative endometrial gland epithelium SNDM
(Fig 1, 2, 3).

The comparison of SNDM's according to the ob-
tained results in this study showed that SNDM of
hyperplasia with atypia was approximately 2 ti-
mes (1.89+ 0.60) higher than SNDM of normal
proliferative endometrium (Table 2).

DISCUSSION AND CONCLUSION

Although pathology is a morphological science
based on disease classifications, the importance of
morphometric analysis in addition to qualitative
evaluations is known for years.’ Detailed cytolog-
ical and histological evaluations used to increase
the reliability of grading includes variability
among pathologists. Furthermore, the addition of
misleading, versatile, and semi-quantitative meth-
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ods does not decrease this subjectivity. For this
reason, objective and quantitative techniques
should take the place of subjective and qualitative
methods, increase repeatability, and improve inter
-observer reliability.®” On the other hand, despite
the rapidly advancing progress towards the molec-
ular basis of cancer, the pathologist must first
make morphological and morphometric structural
assessments, As well as focus on the nuclear di-
mension that reflects nuclear anaplasia and the
variations of the nuclear dimension in both cyto-
logical and histological examinations.

Nucleus diameter measurements have been made
in different tissues in many studies until today. In
the results of this study, nucleus diameters were
associated with prognosis and tumor grade.®"
Morphometric analysis has been studied in the
endometrium for many years and is still up-to-
date.”""In the morphometric analysis, single or
multiple parameters have been used in studies
carried out until today.'®%°

In 2009 Malpica et al. defined the most important
criteria for atypia as nucleus size, chromatin dist-
ribution, nucleolus prominence, and nuclear roun-
ding. Because these criteria are subjective there is
interobserver variability."> Morphometric analysis
in the endometrium becomes more important for
these subjective criterias.

The first morphometric analysis was performed
by E. Skarland in 1985 using cytological aspirates
of 35 normal endometria and 20 good or modera-
tely differentiated adenocarcinoma. The mean
nuclear area was significantly higher in malign
cells than normal epithelial cells. The authors
tried to determine a cut-off value using numeric
data and the most appropriate value was 451 m®.
But this value yields 17% false positivity and 25%
false negativity."*

Baak et al. evaluated 39 cases with endometrial
hyperplasia in their study namely risk assessment
in endometrial hyperplasias using morphological
and morphometric features. Baak et al. studied 10
morphometric nuclear features includes perimeter
(mean), perimeter (standard deviation), area
(mean), area (standard deviation), shortest axis
(standard deviation), longest axis (mean), longest
axis (standard deviation), shape factor nuclei
(mean), shape factor nuclei (standard deviation)
and 12 morphometric glandular structural featu-
res; volume percentage stroma, volume percenta-
ge epithelium, volume percentage lumen, volume
percentage glands, outer surface density glands,
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luminar surface density glands, length density
glands, diameter glands, diameter lumina, thick-
ness epithelium, shape factor glands, mean curva-
ture lumina. They concluded that evaluating
structural and nuclear properties together is of
better prognostic importance than nuclear proper-
ties alone. Analysis of D score which is formed
by 3 parameters (volume percentage stroma, ou-
ter surface density glands and standart deviation
of shortest nuclear axis) which are the best prog-
nostic factors among these 22 parameters gives
significant results to predict progression to carci-
nogenesis from endometrial hyperplasia with
atypia.'”” Comparison of morphometric measure-
ment results with morphological results showed
that sensitivity was higher, and specificity was
lower with morphometric D score analysis. As a
result of this study, the authors concluded that
atypical localization of the nucleus inside the
epithelial cell which is included in morphological
nuclear atypia definition but absent in morpho-
metric parameters may be improved with a quan-
titative marker."

Although very significant results have been reac-
hed with morphometric D score analysis measu-
rement in the endometrium, these studies aimed
to detect cancer progression'>'® in hyperplasia
variation and ratios among proliferative endomet-
rium, hyperplasia without atypia, hyperplasia
with atypia, and adenocarcinoma grade 1 were
not evaluated.'” In the literature search, no publi-
cation was found that compared nucleus diameter
measurements of hyperplasia with atypia, adeno-
carcinoma (grade 1), hyperplasia without atypia,
and proliferative endometrium. Therefore, our
study is the first one to evaluate such an analysis.
In our study ratio of SNDM of hyperplasia with
atypia to SNDM of proliferative endometrium
was approximately 2; easy use of SNDM ratios in
routine histopathology practice gives uniqueness
to our study.

Another study on this subject was conducted in
2010 by Mahovlic et al. In their study of endo-
metrial cytologic aspirate samples of 77 cases,
they compared 9 nucleus parameters including
SNDM in Papanicolau stains. They found signifi-
cant differences in all parameters except the nuc-
leus form factor and elongation factor (long dia-
meter/short diameter) between malign hyperplas-
tic and proliferative endometrium.'” As in Ma-
hovlic et al. study in the literature we also found
differences between proliferative, hyperplasia

Ayse Nur Ugur Kiling et al.

without atypia, hyperplasia without atypia, and
endometrioid carcinoma grade 1 groups.

In addition grade 1 endometrioid carcinoma and
hyperplasia with atypia diagnoses may lead to
diagnostic confusion in curettage materials where
tissues are fragmented. No difference could be
found in levels of nuclear atypia between these 2
groups and therefore, endometrioid carcinoma
diagnosis should not be made if findings suppor-
ting endometrioid carcinoma are not seen archi-
tecturally in curettage material.

We measured the shortest nucleus diameters in
our study because nuclei in endometrial glands
which are normally oval and elongated become
round due to atypia and so the shortest diameter
reflects atypia better. In D score studies; One of
the best prognostic values in the morphometric
parameters studied was the standard deviation of
the shortest nuclear axis.

Limitations of our study include lack of some
nuclear parameters like nucleus longest diameter
(longest diameter/shortest diameter), form factor
(nuclear irregularity) convex area, peripheral
length, and area; and some glandular morphomet-
ric parameters that reflect glandular branching
and frequency like gland-stroma ratio, and gland
peripheral surface density (4z area + r2) and lack
of other benign conditions (endometrial metapla-
sia, secretory endometrium etc.). More compre-
hensive studies will enrich the results by obtai-
ning the results. There is also a need for studies
to link the nucleus size to prognosis in endomet-
rium carcinomas in long term studies.

According to the results of our study, endometrial
glandular cell nuclei in endometrial curettage
materials; Approximately 2 times larger than nor-
mal endometrial glandular cell nuclei should sus-
pect atypia.
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Table 1. Qualitative data obtained as a result of the morphometric measurement.

Average of se- Smallest Largest number
ries number
Proliferative endometrium 4.31+0.64 24 5.9
Hyperplasia without atypia 4.48+0.59 3.34 5.7
AH/EIN 6.1+1.4 3.87 10.61
Endometrioid carcinoma (G- 1) 7.8£1.5 4.50 11.37
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Table 2. Rates obtained after morphometric measurement.

Ayse Nur Ugur Kiling et al.

Endometrioid carcinoma (G-1) SNDM / Proliferative Endometrium SNDM 1.89+ 0.60
AH/EIN SNDM/ Proliferative Endometrium SNDM 1.61+0.37
AH/EIN SNDM/ Hyperplasia without atypia SNDM 1.48+0.42
Endometrioid carcinoma (G-1) SNDM/ AH/EIN SNDM 1.05 £0.22
Endometrioid carcinoma (G-1) SNDM/ Hyperplasia without atypia SNDM 1.74+0.52
Hyperplasia without atypia SNDM /Proliferative Endometrium SNDM 1.11+0.29
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Figure 1. Nucleus diameter values.
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Figure 2. Images of proliferative endometrium H&E stain (A-B) and shortest nucleus diameter SND
measurement (400X) (A).
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Figure 3. Images of endometrial hyperplasia with atypia H&E stain (A-B) and shortest nucleus diame-
ter SND measurement (400X) (A).
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