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ABSTRACT

Stereological study of histopathological indices of uterine leiomyomas in pre and post-menopausal periods. In this
descriptive-analytical study, pre and post-menopausal leiomyoma samples (n= 10 per group) were collected from women who have
undergone hysterectomy or myomectomy in Emam Ali hospital, Zahedan, Iran. From each tumor three slices were selected using
SURS method and embedded in paraffin wax. Then 10-15 SURS sections were selected from each block and stained with Masson's
Trichrome. The length and width of the smooth muscle cells (SMC) and their nuclei calculated and Volume of cytoplasm, nucleus
and N/C ratios of SMCs, volume density of muscular and connective tissue (CT) and blood vessels were estimated using Cavalieri's
principle. Data were analyzed using non-parametric Mann-Whitney U test. (p<0.05) was considered as significant level. The length
and width of the SMC and its nucleus, volume of cytoplasm and nucleus of SMC in post-menopausal showed a significant decrease
(p<0.05). Volume fraction of muscular tissue and vessels were significantly increased in post-menopausal tumors (p<0.05). A
significant decrease was observed in the volume of CT in post-menopausal group (p <0.001). The stereological changes of uterine
leiomyomas in post-menopause period, could explain the reduction of tumor size after menopause.
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Uterine leiomyomas are commonest benign
tumors of female genital tract [1] and occur in 20-25
percent of women of reproductive age [2].
Microscopically, uterine leiomyoma are characterized by
bundles of SMC connected to a large amount of fibrous
connective tissue [3]. Almost 20-30% of women over 35
years old experience uterine myoma which is diagnosed
clinically [4]. Over 60% of Afro-American and about
40% of white non-pregnant 35-years old women have
leiomyomas that can be diagnosed via imaging [5]. In
case of patients presenting symptoms, the commonest
complaints include abnormal uterine bleeding, iron
deficiency anemia, increase in the volume of menstrual
blood, and menstrual disorders [1]. Mechanism of
bleeding related to uterine leiomyomas is still unknown

[6].

Leiomyomas are estrogen-dependent tumors.
Their growth is related to estrogen cycle [7]. Throughout
post-menopausal period or other estrogen-shortage states
the growths of these tumors slows down [8]. During
reproductive period, the maximum growth of leiomyomas
occurs when estrogen secretion is in highest level [7]. The
first treatment for uterine fibroids is surgery as
myomectomy or total hysterectomy [6]. 600000
hysterectomies are reported annually in U.S [7].
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Leiomyomas are usually reduced to half of their original
size in post-menopausal period [6].

Their rapid growth in young women who do not
have children and old women in post-menopausal period
can be a sign of malignancy [7]. Painful leiomyomas in
post-menopausal women should be considered as
leiomyosarcoma [6]. No clinical finding or imaging
modality can reliably distinguish leiomyomas from
leiomyosarcomas. The diagnosis of  uterine
leiomyosarcoma is based on its histological properties
rather than appearance [9]. The similarity of clinical
symptoms of leiomyosarcoma to common uterine
leiomyomas poses difficulties for its pre-operative
diagnosis. The diagnostic problems of these tumors have
been partly eliminated by histological investigations,
immunohistochemical studies and molecular pathology
[10]. In recent years, novel technologies, modern image
analysis systems and stereological techniques have been
able to present valid relations via diagnostic criteria of
tumors [11]. In this regard, considering lack of
quantitative data on cellular-histological features of these
tumors, in this study, it was tried to compare the
quantitative cellular parameters, such as the volume of
cytoplasm, the volume of nucleus, and nucleus to
cytoplasm (N/C) ratio and stereological parameters of
uterine leiomyomas including the volume fraction of
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fibrous connective tissue, smooth muscle tissue, and
blood vessels between pre and post-menopausal period.

MATERIALS AND METHODS

In this cross-sectional, descriptive-analytical
study, 10 samples of pre and post-menopausal uterine
leiomyoma were collected from women who have
undergone hysterectomy or myomectomy at Emam Ali
hospital, Zahedan, Iran. From each sample 3 slices were
taken using systematic uniform random sampling (SURS)
method. The slices were processed and embedded in
paraffin wax. To make sections, the first section where
microtome blade completely touched leiomyoma tissue
was selected as the first random section. Then in 40 um
intervals, 4 um-thick sections were prepared from each
block. 10-15 sections were selected via SURS and stained
using Masson's trichrome method [12].

Then, the stereological grid with organized
points was thrown on the projected histological images
and the volumes of each component were estimated using
Cavalieri's principle. On each sampled section five to
seven fields were selected in a SURS manner by
movement of the microscope’s stage in X and Y
directions with the aid of vernier scale of the stage of a
projection microscope (Olympus, Japan) [13]. The SMC
are fusiform and their longitudinal axis parallels to the
axis of their elliptical nucleus. To measure the length and
width of the SMC and their nucleus, the longitudinal (x)
and transverse (y) axes were drawn on stereological grade
and then, using a digital caliper the measurement of
SMCs axes was done on projected histological pictures
[14].The volume weighted mean volume (Vv) of SMC
and its nucleus was estimated using the mean diameter of
SMC and nucleus (length and width) by this formula:

T

estV, = 3

¢ F
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Where, Vv is the volume weighted mean
volume, 13: the mean of the cubed measured length
(diameter) and F is (1/Magnification)3.

To calculate the relative volume of muscle tissue
and CT and blood vessels following formula was used:

P(part)

vV =
p(ref)
Where, P (part) and P (ref) are the number of test

points falling in tissue components, and the reference
space, respectively [15].

100(%)

Data were analyzed using SPSS-19 and the non-
parametric Mann-Whitney U test. A value of (p<0.05)
was considered significant.

RESULTS

The mean age of pre-menopausal group was
35+5.8, while the mean age of post-menopausal group
was 50.2+1.61. The mean length and width of SMC in
uterine leiomyomas in post-menopausal samples showed
a significant decrease compared to pre-menopausal group
(p<0.05). There was a significant decrease in the mean
width and length of nuclei of SMC in post-menopausal
uterine leiomyomas compared to pre-menopausal samples
(p<0.05). The cytoplasm volume of smooth muscle cells
and the volume of their nuclei in post-menopausal
leiomyomas were significantly smaller than pre-
menopausal group (p<0.05) (Table 1). SMC and its
nucleus diameter in post-menopausal leiomyomas was
smaller than pre-menopausal group. The volume fraction
of muscle tissue in post-menopausal uterine leiomyomas
showed a significant increase relative to pre-menopausal
samples (P<0.05). There was a significant decrease in the
volume fraction of CT of post-menopausal uterine
leiomyomas compared to pre-menopausal groups
(p<0.05). The volume fraction of blood vessels of post-
menopausal uterine leiomyomas was significantly higher
than that of pre-menopausal group (p<0.05) (Table 1).
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Table 1: Histological indices of pre and post-menopausal uterine leiomyomas

Pre-menopause Post-menopause p-Value
Width of SMC(pum) 46.07+0.06 35.19+0.7 0.001”
Length of SMC(uum) 266.9+10.3 108.6+2.3 0.001""
Width of SMC nucleus(um) 19.82+0.6 16.59+0.2 0.0017
Length of SMC nucleus(pm) 93.44+1.8 43.82+0.8 0.001""
SMC mean diameter(pm) 52.14£1.98 27.26%0.59 0.0017
nucleus mean diameter(pm) 21.75+0.39 11.1940.19 0.001""
Volume of SMC nucleus(pm3) 11370.8+801.01 1503.6+70.3 0.0017
Volume of SMC cytoplasm(um3) 141626.9+18431.6 19342.3+1178.6 0.001"
Volume of SMC(jim3) 170989.2+£19595.7 21133.9+1169.2 0.001""
Volume fraction of MT (%) 60.48+1.96 82.81+0.84 0.0001™
Volumefraction of CT (%) 37.53+3.08 17.17+0.84 0.0017
Volume fraction of blood vessels (%) 5.66£0.36 9.98+0.76 0.0017

Abbreviation: MT, muscle tissue.
Values are given as mean + SD.

DISCUSSION

Based on the findings of this study, the length
and width of SMC and volume weighted volume of SMC
and its nucleus, in post-menopausal uterine leiomyomas
showed significant decrease compared to those of pre-
menopausal leiomyomas. The volume fraction of blood
vessels in post-menopausal leiomyomas is significantly
higher than pre-menopausal group. Significant increase in
the volume fraction of muscle tissue of post-menopausal
leiomyomas was observed compared to pre-menopausal
leiomyomas. The volume fraction of CT in post-
menopausal uterine leiomyomas showed a significant
decrease relative to pre-menopausal groups.

Cramer et al. investigated the size of myoma
cells according to state of menopause. Their study
revealed that the size of myoma cells in post-menopausal
group is significantly smaller than pre-menopausal group.
Also, the proportion of nucleus size to cytoplasm was
significantly larger in the myoma of pre-menopausal
women. Recent studies have shown that destruction of
fibrous tissue in leiomyomas can be the main factor
affecting the contraction of uterine leiomyomas post
menopause [16]. The findings of the present study are in
line with outcomes of two studies cited above. Decrease
in the volume fraction of connective tissue observed in
our study can be in this argument. In any account,
dependence of leiomyomas to sex hormones indicates that
any change in these hormones, particularly estrogen, can
play a significant role in their growth or decline [17].
Thus, the women are exposed to lack of estrogen and
decline of sex hormones in post-menopausal period [7]
which can be a reason for the small size of uterine
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leiomyoma in post-menopausal period compared to pre-
menopausal samples. This atrophy is on smooth muscle
cells and connective tissue, but it is more obvious in CT.

In the present study, the volume fraction of
blood vessels in uterine leiomyoma was significantly
larger in post-menopausal group. In a study conducted by
Aitken et al. stereological methods were used for
investigating blood vessels of uterine leiomyomas and
normal myometrium. The findings revealed thick blood
vessel walls in normal myometrium while they were not
observed in small leiomyomas. The tissues of leiomyomas
involved thin vascular walls [18].

Weston et al. studied blood vessels of uterine
leiomyomas in pre and post-menopausal women. They
indicated that the density of myometrial vessels increased
in post-menopausal period while the density of vessels in
leiomyomas remains unchanged compared to pre-
menopausal group. Their findings showed that increase in
vascular density of myometrium in post menopausal
period might lead to complete increase in vascular
compartments [19]. On the other hand, many studies
suggest that stimulating effects of estrogen might be
exerted on the growth of leiomyomas through cytokines,
growth factors or apoptotic factors. It has been shown that
endothelial growth factor and its receptors play a role in
the growth of leiomyomas and stimulating angiogenesis
in these tumors [20]. Recently, angiogenesis and
perfusion are considered as factors controlling the growth
tumors, especially malignant ones [21]. Growth factors
contribute to pathology of leiomyoma and regulating
angiogenesis which is essential for tumor growth [22].
The endothelial growth factor A affects leiomyoma’s
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growth by accelerating formation of new vessels feeding
the tumor. Since using estrogen-reducing factors in
leiomyoma does not suppress this factor, it appears that it
activity is not estrogen-dependent [23]. Increasing
expression of vascular endothelial growth factor has been
shown in uterine leiomyosarcomas compared to uterine
leiomyomas [24]. Since uterine leiomyosarcomas usually
occur in post-menopausal period, and increasing
expression of vascular endothelial growth factor has been
proved in this period, the vascularization of uterine
leiomyomas in post-menopausal period observed in this
study can be justified. One of the limitations of this study
was the small sample size. It is suggested that studies be
done in several clinics on a larger number of pre and post-
menopausal patients with uterine leiomyomas. Also, it is
recommended to compare stereological indices of these
cases with pre and post-menopausal leiomyosarcomas so
that the morphological features of uterine tumors can be
investigated more comprehensively and malignancy
parameters can be traced, and a treatment and follow-up
program can be developed according to the trend of the
illness.
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