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abstract
The diagnosis of some forms of hyperplastic endometrium continues to present difficulties for

the practicing pathologist. One of the major problems is the lack of a standard terminology

for endometrial classification. Therefore, morphometrical techniques could help the accurate

diagnosis. Thirteen samples of endometrium with simple hyperplasia and thirteen samples of

proliferative endometrium were analyzed by light microscopy and stereology. We determined

the volume density, the surface density and the length density (Vv, Sv, Lv) of the glands

(epithelium and lumen) and the stroma. Volume densities of the epithelium and lumen as

well as the surface density of the inner perimeter of the glands were greater in simple

hyperplasia than in proliferative endometrium (p < 0.05). But the volume density of the

stroma was greater in proliferative endometrium than in simple hyperplasia (p < 0.05). The

length density of the glands and the surface density of the outer perimeter were not different

comparing these two groups. Present results agree with previous studies that have pointed

out the importance of quantitative parameters in the diagnosis of the endometrial

pathologies offering new stereological parameters to this analysis.
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resumo
O diagnóstico de algumas formas de hiperplasia endometrial é freqüentemente difícil porque há

controvérsias sobre os critérios histológicos. Por isso, técnicas morfométricas poderiam auxiliar na
acurácia deste diagnóstico. Com microscopia óptica e estereologia foram estudados treze casos
em cada grupo: hiperplasia simples e endométrio proliferativo. As glândulas (epitélio e luz) e o

estroma foram estudados, determinando-se as densidades de volume, de superfície e de compri-
mento (Vv, Sv, Lv). As densidades de volume do epitélio e luz glandular, bem como a densidade de
superfície interna das glândulas, foram maiores na hiperplasia simples quando comparadas com o
endométrio proliferativo (p < 0,05). No entanto, a densidade de volume do estroma foi maior no

endométrio proliferativo quando comparado com a hiperplasia simples. A densidade de compri-
mento e a densidade de superfície externa não foram diferentes comparando estes dois grupos. Os

resultados obtidos concordam com estudos prévios que demonstraram a importância de
parâmetros quantitativos no diagnóstico das patologias do endométrio, oferecendo novos

parâmetros estereológicos para esta análise.
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heterogeneous group of abnormal proliferations, some
of which are precursors of endometrial carcinoma (23,
24, 25).

The endometrial hyperplasia and the well-
differentiated adenocarcinoma might represent distinct
stages of the same disease (11). Among the proliferative

Introduction

Endometrial adenocarcinoma is one of the most
common malignant neoplasms of the female genital
tract, considered to have a hormone-dependent
malignancy (13, 21, 22). The subtype estrogen-
dependent carcinoma is frequently related to the
endometrial hyperplasia, that constitutes a
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Simple hyperplasia versus proliferative endometrium Avvad-Portari et al.

states of the endometrium there is a morphologic
continuum, which includes the proliferative endometrium;
persistent proliferative endometrium related to anovulatory
cycles; simple and complex hyperplasia with and without
atypias; well-differentiated adenocarcinoma and poorly
differentiated adenocarcinoma (29).

The typical and extreme cases of this spectrum in the
benign and malignant aspects are easily diagnosed, but
there are cases when the diagnosis becomes extremely
difficult. In the morphologic continuum there are two
points of diagnostic difficulty to the pathologist. One of
them is how to define the lesions that are, in fact, malignant
neoplastic proliferations (well-differentiated adenocarci-
noma) of the ones that are potentially malignant (atypical
hyperplasia). The other problem is to establish the
difference, with reasonable certainty, between the
nonneoplastic proliferative endometrium and simple
hyperplasia.

In the daily practice, the differential diagnosis more
frequently imposed happens between the proliferative
endometrium and the simple hyperplasia, particularly in
the perimenopause women (13, 19).

The subjectivity in the histopathological diagnosis is
oppressed by the lack of parameters that are fully accepted
in the diagnosis of hyperplasia. Therefore, there are many
classifications of endometrial hyperplasia, which causes the
misunderstanding of the different descriptions (11, 16).

Facing the problem of reproducibility, the lack of
diagnostic agreement emphasizes the obvious need of
objective criteria. In the recent years, new effective
methods in defining borderline lesions have been used.
The morphometry offers us the possibility of quantifying
microscopically the morphologic alterations that occur in
cells and tissues in every pathological process and precisely
establish the degree of pathological alterations (8). This
methodology shows that the reproducibility and
consistency of quantitative microscopic classifications are
superior to those of routine subjective grading (1, 3).

Therefore, the present work aims to study quantitatively
simple hyperplasia and normal proliferative endometrium
cases in order to help the diagnosis of endometrial
hyperplasia.

Methods

Thirteen formalin-fixed, paraffin-processed blocks of
proliferative endometrium and 13 of simple hyperplasia

were obtained from the files of Department of Pathology
(Uerj).

The age of the patients ranged from 40 to 55 years
old and specimens were obtained by biopsy.

Two pathologists reviewed the slides.

Five µm-thick sections were cut from each paraffin
block and stained with haematoxylin and eosin.

The stereological study was performed at the
Laboratory of Morphology and Morphometry, Institute of
Biology, Uerj. Five microscopical fields of each section were
observed respecting the Köhler lighting, with a 400 times
magnification in a Nikon Alphaphoto microscope. The
scope of the stereology is to determine three-dimensional
quantitative parameters of morphological structures from
bi-dimensional counts. For that, stereology uses geometry
and probabilistic statistics and is determined from counts
of test-points and test-intersections applying some
previously defined mathematical formulas. The evaluation
of many stereological parameters needs counts on isotropic
and random sections as requirement. A test-system is a
system of lines (straight or curve lines) and points. This
should be superimposed on a morphologic image for the
stereological count (17). In this study, we used the test-
system named M42 by Weibel et al. (27), that has 42 test-
points, the test-line measures 21d and the test-area
measures 36.36d2 (Figure 1). The M42 test-system was
mounted into the x10 CFW Nikon eyepiece (Tonbridge®,
England) (18, 28).

Figure 1 – Test-system M42. All structures falling on the ‘forbidden line’ (dotted
lines) are not counted to avoid overestimation. The short line length ‘d’ calibrates this
test-system and its extremes are considered test-points (Pp), all short lines are the
test-line (LT), and the test-area (AT) is the area inside the frame

Forbidden line

I

Pp

d P T = 42

L T = 21d

A T = 36.36d2

Test-system M42
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Using the stereology, parameters were achieved.
Endometrial glands and stroma features were calculated
separately. Volume densities of the glands (lumen,
epithelium) and stroma were determined by point
counting. The glandular outer and inner surface densities
were calculated by intersections counting.

a) Volume densities (Vv) (epithelium, stroma and lumen):

Pp is the number of test points in the structure, PT – number
of total test points.

b) Surface densities (Sv) of the inner and outer
endometrial glands:

where I are the intersections of the inner and outer
glandular surfaces with the test line, LT is the length of the
test-line.

c) Length density (Lv) of the glands:

QA is the number of the glandular profiles in the test area.

The coefficient of error for the stereological estimates
was calculated as the ratio between the standard error
and mean. Quantitative differences of stereological
parameters comparing the two groups were analyzed with
non-parametric two-sided Mann-Whitney test with the
significant level (p) at 0.05.

Results

The Table and Figures 2 to 5 summarize the results.
All parameters were different comparing the simple

hyperplasia and the proliferative endometrium except for
Sv[outer] and Lv[gland].

The Vv[epithelium] was 26.8% greater in simple
hyperplasia than in proliferative endometrium (p<0.05)
(Figure 2). The Vv[lumen] was 125.41% greater in simple
hyperplasia than in proliferative endometrium (p<0,05)
(Figure 3), whereas Vv[stroma] was 37.6% smaller in simple
hyperplasia than in proliferative endometrium groups
(p < 0.05) (Figure 4). The Sv[inner] was 31.0% greater in
simple hyperplasia than in proliferative endometrium
(p < 0.05) (Figure 5).

Discussion

The morphometric measurement (thickness and nu-
clear parameters of glandular epithelium) seemed to be
not very important to establish the difference between
normal and pathological endometrium (2, 6, 7, 10, 12,
20, and 26). On the other hand, the stereological
measures have shown higher correlat ion with
endometrial pathologies. The Vv[epithelium] was the
best discriminant factor between hyperplasia and
adenocarcinoma (1, 6).

The interpretation of the quantitative results from
hyperplasia and proliferative endometrium is difficult by
the lack of researches about this subject. In the present
study, the differences of the Vv[epithelium], Vv[stroma],
Vv[lumen] and Sv[inner] were statistically significant
comparing the simple hyperplasia with the proliferative
endometrium. The Sv[outer] and the Lv[gland] did not
present significant difference between these two groups.
Our results are similar to the recent stereological work that
studied many groups of endometrium samples, including
the normal proliferative group and simple hyperplasia (1).

Vv =  %
Pp
PT

Sv =  (mm2/mm3)2l
LT

Lv = 2QA (mm/mm3)

Parameters Proliferative Simple p
endometrium hyperplasia

Vv[epithelium] % 25.88 ± 3.99 32.81 ± 5.78 0.002*
Vv[lumen] % 12.87 ± 4.20 29.01 ± 13.12 0.0007*
Vv[stroma] % 61.22 ± 7.80 38.21 ± 12.16 0.00009*
Sv[inner] % 7.44 ± 1.93 10.34 ± 1.09 0.0005*
Sv[outer] % 12.19 ± 1.16 11.50 ± 2.17 0.34
Lv[gland] 1/mm3 36.06 ± 6.09 32.86 ± 3.99 0.14

*Significant difference.

Statistical analysis of the stereological parameters between the proliferative endometrium
and simple hyperplasiaTable
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Figure 3 – Boxplot of the volume density of the glandular lumen comparing the proliferative endometrium and the simple hyperplasia. Difference is significant (p < 0.05)
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The Vv[epithelium] was greater in simple hyperplasia than
in proliferative endometrium. This difference could be
explained even by the increase of the glands as well as by
the epithelium hyperplasia, reflecting the typical stratified or
pseudo-stratified epithelium observed in the cases of simple
hyperplasia. Because of this some authors have described

diagnostic discriminative power of the Vv[epithelium] and
its importance in the architectural changes that occur in the
endometrium (1, 6). Three-dimensional knowledge
(architectural features) is considered more important than
the linear morphometric nuclear evaluation in the
discrimination of the endometrial lesions (4-7, 20, and 26).

Simple hyperplasia versus proliferative endometrium Avvad-Portari et al.

Figure 2 – Boxplot of the volume density of the glandular epithelium comparing the proliferative endometrium and the simple hyperplasia. Difference is significant (p < 0.05)
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Figure 4 – Boxplot of the volume density of the stroma comparing the proliferative endometrium and the simple hyperplasia. Difference is significant (p < 0.05)
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Figure 5 – Boxplot of the surface density of the inner glandular perimeter comparing the proliferative endometrium and the simple hyperplasia. Difference is significant (p < 0.05)
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Simple hyperplasia had smaller Vv[stroma] than
proliferative endometrium; this may be due, probably, to
the relative decrease of the stroma caused by the increase
in number and size of the hyperplastic glands. In simple
hyperplasia the glands usually have a tendency to be
crowded and with great diameters (luminal dilatation).

The literature is silent about this data concerning simple
hyperplasia and proliferative endometrium. Baak et al. (4,
6, 9), studying atypical hyperplasia and well-differentiated
adenocarcinoma of the endometrium, observed that the
Vv[stroma] was one of the most important parameters in
this distinction and in the prognostic observation. The
Vv[stroma]
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hyperplasia and proliferative endometrium, that can be
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perimeter (of the lumen), observed in the hyperplastic
endometrium.

On the other hand, the Sv[outer] was not different
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nomas. This result could be explained by the fact that we
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Therefore, the outer surface per mm3 decreases, although
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In the endometrium samples with hyperplasia, cystic
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Vv[lumen] and Sv[inner] allow to establish differences
between the two groups of cases (simple hyperplasia and
proliferative endometrium).

Stereology has been considered a time-requiring
methodology. However, the new stereology and the
facilities acquired by the semi-automatic equipment made
this method non-fastidious and accurate (18). The present
study demonstrated that stereology has interest in cases
like simple hyperplasia and proliferative endometrium and
can be used as a complementary method in the
histopathological diagnosis. Quantification of histological
images is easy and inexpensive and these techniques allow
the pathologist to come to a definite diagnosis in an
objective and reproducible way.
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