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Abstract: This study examines the pathological and morphological characteristics of
uterine leiomyomas based on the morphological analysis of materials obtained from 78
patients who underwent surgical treatment for uterine fibroids at the Gynecology Department
of the Central Military Clinical Hospital of the Ministry of Defense. A total of 78 uterine
leiomyomas were examined during the pathological examination. According to the anatomical
localization of the examined myomas, submucosal, intramural and subserosal uterine
leiomyomas were identified. Intramural myomas were found in most cases (55%), the least
number of cases were recorded in the submucosal type. Histologically, the simple
proliferative type was observed in 67% of cases, while the atypical type was the least
common, occurring in 7.6% of cases. The high number of cells in the cellular type also led to
the idea of a malignant tumor, but tumor necrosis and cell atypia, as well as pathological
mitoses, were almost absent in cellular leiomyomas.
Keywords: myoma, leiomyoma, proliferation, uterus, subserosal, submucosal,

intramural, myxomatosis, epithelioid.

AHHoTanmsa: TagkukoTaa Mynodaa Basupanru Mapkasui xapObui KJIMHUK FONUTAIN
TMHEKO0JIOTUsl 6y/IMMu/ia 6a4aloH MUOMacu Typail/iv KappoxJIUK YAy OuiaH JaBOJiaHTaH
78 Hadap 6eMopsiapAaH OJIMHTaH MaTepuasiap MOpdOJIOrMK TEKIIMPYB YTKa3ULI acocuza

6a'{a/10H HEﬁOMHOMaHapHHHHF HaTOMopCl)OJ'IOl"I/IK XyCyCUATJIApUHH praHI/ILLI CaHaJ/J1aau.
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[latomopdosioruk TekumupyBja 78 Ta 6avyaZijoH JieEMUOMACH TEKIIMPUIAU. TeKUInpuaral
MUOMaJsiap aHaTOMUK JIOKaJIM3alusaAcu 6yindya cyOMyKo3, MHTpaMypaJs Ba cybcepo3 6a4ajioH
JieloMHMOMaJlapyd aHUKJaHAU. UHTpamMypas MuoMaaap Kym xoJatjapga y4upabd (55%), sHr
KaM xo0JlaT CcyOMyKo3 XoJsaTAa KaWlj, KWJIUHAW. [HUCTOJMIOrMK JKUXaTAaH oOAJui
npoavdepanusiiairad Typu 67% xosatzaa 6ysica, aTUIMK TypHy 3ca 3HT KaM 7.6% xoJaTza
aHUKJIaHAM. XyXaWpaJu TypUJa XyKalpaJlapHUHI KYIUIMTM XaBJMA yCMa TYFPUCHJA XaM
bUKp mopuTUIIra OJMO KeJaJH, aMMO XyKaWpajiu JedoMHoMasapZa ycMa HEKpO3W Ba

xyncaf/’lpanap ATHUIINACH XaM/Ja IIaTOJIOTUK MHUTO3J1ap AeApPJId yIpaMaiu.

KaauT cy3sap: Muoma, jiedloMrHoMa, nposudepanus, 6a4azioH, cybcepos, cybMyKo3s,

HWHTpaMypaJ, MUKCOMATO3, SIIUTECJINON .

AHHOoTanma: llesbio wuccaefoBaHUsS ObLIO H3yYyeHHEe MNATOMOPQOJIOTHIECKOn
XapaKTepPUCTUKKU JIEMOMUOM MaTKU Ha OCHOBe MOP(}OJOTHYecKoro uccae0BaHUsA
MaTepuasioB, MOJyYEHHbIX OT 78 MalUEeHTOK, MepeHeCclIuX XUPYPrudyecKoe JieueHHe IO
IOBOJly MHOMbl MaTKU B THHEKOJIOTUYEeCKOM oOTAeJeHUH LleHTpasbHoro BoeHHoro
KnnHuyeckoro rocnurtansg MuHuctepcTBa 060poHbl. [laToMopdosiornuyeckoe uccieoBaHue
BKJIIOYa/io 78 JsieloMroM MaTku. Ha oOCHOBaHMM aHAaTOMMYECKOM JIOKaJW3aLUHU
06cyielOBaHHBIX MHUOM OBbLIM BblJleJIEHbl CYyOMYKO3Hble, MHTPaMypasbHble U Cy6Cepo3HbIe
JIeMOMUOMBI MaTKU. B 6osbminHcTBe ciaydaeB (55%) ObLivM o6Hapy:KeHbl MHTpaMypaJsbHble
¢dubpoMuoOMBI, caMasi HHU3Kasgd 4YacToTa 3apUKCHUpPOBAaHA B CYOMYKO3HBIX CJy4dasiX.
['McTosloruyecky NpocTou nposrMdepaTUBHBIA TUI ObLI BbIsIBJAEH B 67% ciaydaeB, TOrJa Kak
aTUIMYHBIA TUI ObLJ BbISIBJIEH He MeHee 4eM B 7,6% cyy4yaeB. bosiblioe KOJIM4ecTBO KJIE€TOK
B KJIETOYHOM THUIIE TaKKe HaBOJWJIO Ha MbICJb O JOOGPOKAaYeCTBEHHOW OMYXOJIU, OJHAKO
HEKpO3 ONyXOJIM W KJIETOYHAs aTHUIMS, a TaKXKe MaTOoJIOThYeCKue MHUTO3bl B KJIETOYHBIX

JleloMHOMax IMPaKTHU4Y€CKHU OTCYTCTBOBAJIH.

KinwuyeBble cjo0Ba: MHOMa, JieHoMHOMa, mpoJsndepals, MaTKa, CybCcepOo3HbIH,

CY6MYK03HbIﬁ, I/IHTpaMypaJlebII‘;I, MHKCOMATO3, 31'II/ITe.HI/IOI/I,£[HbII‘/JI.

Introduction. Uterine fibroids (leiomyoma, fibromyoma) are benign monoclonal

tumors originating from smooth muscle cells (myocytes) of the myometrium and are one of

292 MEOVLIVHCKWV XYPHATN Y3BEKUCTAHA o



O'ZBEKISTON
AZSLUE TIBBIYOT

J URNALI

the most common benign tumors of the female reproductive system in the world. Uterine
fibroids are the most common benign monoclonal hormone-sensitive neoplasms of the uterus
consisting of phenotypically altered smooth muscle myometrial cells, and are the second most
common gynecological malignancy after pelvic inflammatory disease. Their incidence ranges
from 20-77%, with an incidence of 3.3-7.8% in women under 30 years of age. The incidence of
uterine fibroids varies with age, heredity, race, and body mass index [1, 3, 9].

According to foreign literature sources, 25-50% of fibroid nodes are associated with
the location, size and number of them, the presence or absence of degenerative disorders. 40-
50% of women with fibroids of reproductive age experience bleeding complications between
menstrual cycles. In America, more than 600,000 hysterectomies are performed annually, of
which more than 200,000 are related to uterine fibroids. 50-70% of uterine fibroids of
reproductive age are performed with organ-preserving surgical operations. Currently,
scientists are conducting research on the factors that trigger tumor transformation in smooth
muscle cells and molecular mechanisms in the formation of uterine fibroids and are widely
studied [7, 8, 11]. Leiomyomas can be single or multiple nodular formations, typically having a
spherical shape, with a dense and hard consistency. On cross-section, they have a layered
structure, the surface and the middle of which are of different colors, most often a whitish-
gray color. The myomatous node is easily distinguished when separated from the surrounding
myometrial tissue, slightly protruding [14]. Depending on the location of the myomatous
nodes, the types of uterine leiomyomas are: submucosal-submucosal leiomyoma, intramural
leiomyoma-interstitial, intermuscular leiomyoma, subserosal-external serous leiomyoma,
interligamentous leiomyoma, cervical leiomyoma, and parasitic leiomyoma [2, 8, 12].

Among them, intramural leiomyomas of the uterine fundus and body are the most
common in 95% of cases, while submucosal leiomyomas are the least common. As the nodes
grow, they deform the endometrium, protrude into the cavity, causing bleeding. Sometimes,
they are characterized by the development of pedicles that hold the nodes and penetrate the
cervix, sometimes into the vagina. In some cases, leiomyomas can undergo cystic
degeneration or calcification. In rare cases, leiomyomas have the property of adhering to
other organs of the small pelvis, such cases are considered parasitic leiomyomas. They are
formed as a result of the growth of smooth muscle cells and connective tissue fibroblasts in
the myometrium [1, 3, 5]. There are several risk factors for the development of uterine

fibroids, including age over 40, early menopause, infertility, late pregnancy, obesity, polycystic
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ovary syndrome, hormone replacement therapy, black race, and a family history of uterine
fibroids. These factors are strongly associated with an increased risk of developing uterine
fibroids. There is now evidence that uterine fibroids are related to hormones, which are
closely related to ovarian sex hormones [6, 7, 8].

The initial formation of uterine fibroid tumors involves somatic gene mutations,
activation of estrogen, progesterone and their receptors, signaling pathways and enzymes, as
well as complex interactions between numerous growth factors, forming a huge genetic
susceptibility, gene mutations and hormonal control system. Further studies of the causes and
pathogenesis of uterine fibroids from the perspective of gene mutations, activation of
hormone receptors, etc. may lead to more accurate results. According to the genetic theory,
the occurrence of uterine fibroids is associated with certain genetic diseases, and 40-50% of
patients with uterine fibroids have an abnormal structure of chromosomes. In addition,
molecular genetic studies have shown that enzyme disruption, cell apoptosis and a group of
highly mobile proteins are associated with the pathogenesis of uterine fibroids. According to
the sex hormone theory, uterine fibroids are most common in women of reproductive age
with high sex hormone secretion, are very rare until puberty, and stop developing after
menopause. During pregnancy, the production of estrogen and progesterone hormones
increases, which creates conditions for the growth of fibroids. Treatment with drugs that
reduce the secretion of sex hormones has been shown to reduce the development of fibroids.
However, the role and mechanism of action of estrogen and progesterone in the pathogenesis
of uterine fibroids have not been fully elucidated, and the question of whether they are the
initial factors in the development of uterine fibroids remains controversial. According to the
theory of primary stem cell mutation, molecular biological studies show that uterine
fibroids are formed as a result of the proliferation of monoclonal smooth muscle cells,
and that different cells in one fibroid originate from a single stem cell, which allows us to
speculate that a single stem cell may have the properties of a stem cell, and this means
that fibroids may arise as a result of a mutation in a single stem cell [5, 13, 14]. In
addition, if the instability of smooth muscle cells during the long-term embryonic period
leads to the appearance of cellular defects during the ontogenetic development of the
uterus, another theory suggests that mature cells in the uterus are damaged and myoma
develops from a progenitor cell. According to this theory, during each ovulation cycle,

receptors for progesterone and various growth factors (TGF-3, EGF, bFGF) accumulate on
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the surface of myometrial cells. During menstruation, under the influence of
progesterone, the myometrium hyperplasias, progesterone binds to its specific receptors
and indirectly leads to a uniform hyperplasia of the myometrium due to heterotopic
expression of various growth factors. While type A receptors block the proliferation of
myometrial cells, type B effector receptors cause the proliferative effect of progesterone.
This dominance is most often observed in the peripheral area of the uterine muscle fibers
with a good blood supply or in the developing myoma node. During the menstrual cycle
without pregnancy and against the background of a decrease in progesterone levels, the
apoptosis process of overly proliferating smooth muscle cells exposed to damaging
factors through type A receptors is activated (spasm of the spiral arteries during
menstruation, inflammatory processes, including traumatic effects due to medical
interventions inside the uterus, the presence of endometriotic heterotopies). In this case,
as a result of repeated proliferation during the menstrual cycle, an excess of type B receptors
is formed on the surface of hyperplastic myometrial cells. With each menstrual cycle, the
number of damaged cells accumulates, gradually leading to the formation of myomatous
nodules with different growth potential. In the initial stages of growth, the active nodule
develops due to physiological changes in hormones during the menstrual cycle. Estrogens
stimulate the accumulation of progesterone receptors and epidermal growth factor,
progesterone increases the expression of EGF, which stimulates proliferation and further
growth of the myomatous nodule [11]. Morphology and classification of fibroids: Myomas can
grow in any part of the uterus and are mainly composed of proliferating cells of uterine
smooth muscle and a small amount of fibrous connective tissue. Myomas are usually spherical
or irregularly shaped, have a solid structure, have well-defined boundaries, but are composed
of compressed muscle fibers without a clear capsule. Myomas are mainly solid spherical
tumors. On the cross-section, the tumor tissue is often light gray, twisted. If the fibroid grows
rapidly or does not have an adequate blood supply, various secondary changes are observed,
such as hyaline degeneration, mucinous-cystic changes, edema, hemorrhage, necrosis. The
hardness and softness of uterine fibroids vary at different stages of their growth. Small
fibroids and newly formed fibroids have a relatively soft structure, while large fibroids and
old fibroids have a harder structure. The softness or hardness of fibroids is relative. The more
fibrous components in the fibroid, the more colorless the tumor is and the harder its

consistency. Uterine fibroids vary in size and can be single or multiple. Uterine fibroids are
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divided into subserosal, submucosal, and intramural types depending on their location
relative to the uterine wall. Intramural fibroids are fibroids located within the myometrium.
All fibroids arise from the myometrium, therefore they are the most common, accounting for
60-70% of the total number (Fig. 3).

Subserosal fibroids are intramural fibroids that are located close to the serous layer of
the uterus and are pushed out onto the uterine surface due to contraction of the uterine
myometrium. The surface of the fibroid is covered only by the serous layer (Figure 4). If the
tumor continues to grow in the direction of the serous surface and only one pedicle is
attached to the muscular wall of the uterus, it is considered a pedicle subserosal fibroid, which
is supplied by blood vessels. If the fibroid is located on the lateral wall of the uterine body,
grows towards the uterus, and protrudes between the two sheets of the ligamentum flavum, it
is called an intramural fibroid. This is a rare disease, accounting for approximately 2% [7, 9].
Submucosal fibroids are fibroids that grow below the mucosa and protrude into the uterine
cavity, and are covered only by the mucosa. Most of them are called solitary and submucosal
fibroids (Fig. 5). Most submucosal fibroids are located in the uterine cavity, mainly in its
fundus, anterior and posterior walls, as well as on its side walls. Some of them are located in
the area close to the inner surface of the cervical canal or cervix. Most intrauterine fibroids
show that part of the tumor grows between the muscle walls, and part protrudes into the
uterine cavity, and are called submucosal fibroids. Some fibroids also protrude completely
into the uterine cavity and have a pedicle, such a myoma is called a pedicle-like submucosal
fibroid [2, 7, 13].

In 2011, the International Society of Obstetricians and Gynecologists proposed the
following classification of uterine fibroids, where fibroids are classified into types 0 to 8, with
type 0 being on a thin stalk, type I having up to 50% of the node in the myometrium, and type
II having more than 50% of the submucosal fibroids in the myometrium. Intramural fibroids:
Type 11l is 100% intramural, with the outer edge of the tumor being 5 mm or more from the
serous membrane of the uterus and in contact with the endometrium. Type IV is 100%
intramural, with the outer edge of the fibroid being less than 5 mm from the serous
membrane of the uterus. Subserosal fibroids: Type V is a fibroid located on the surface of the
uterus, with more than 50% of the myometrium. Type VI fibroids are located subserosally and
up to 50% of the node is located intramural. Type VII is a pedunculated subserosal fibroid.

Type VIII includes other types of nodes, such as cervical, metastatic, and others.
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According to the International Classification of Diseases-10 (ICD-10), the histological
classification of fibroids is as follows: simple, cellular, active mitotic, lipoleiomyoma,

epithelioid, bizarre, myxoid, vascular, hemorrhagic, myoma with hematopoietic elements.
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Figure 1. Epithelioid leiomyoma Figure 2. Myxoid myoma

Myxoid leiomyoma is a benign, thin- Lipoleiomyoma is  a typical

walled, smooth muscle tumor with abundant lei )
eiomyoma characterized by the presence of

amorphous myxomatous inclusions among numerous adipocytes scattered throughout

the tumor cells. The tumor boundaries are the body. In addition to these types, active

well-defined and there is no cellular atypia mitotic and hemorrhagic cell leiomyomas

or mitoses. are also found. The active mitotic type is
most common in premenopausal women,
with up to 15 mitotic figures in 10 fields of
view. However, this diagnosis is not made in
cases of severe nuclear atypia, pathological

mitosis, and coagulation necrosis.

Hemorrhagic leiomyoma (apoplectic) is a form of leiomyoma, which occurs mainly in
pregnant or postpartum women taking oral contraceptives. Macroscopically, stellate
hemorrhagic foci are visible, but coagulative necrosis of tumor cells is not observed.
Physiological mitoses are detected, and the areas of hemorrhage are usually limited by a small
zone of granulation tissue. According to the morphogenetic classification: 1. Simple myoma -
benign hyperplasia of muscle tissue, mitoses are not detected (Fig. 9). 2. Proliferated myoma -
tumor cells retain their normal structure, but mitoses in the cells do not exceed 25%. 3.
Multiple focal proliferation of pre-sarcoma myogenic cells, with atypia, mitoses are found in
up to 75%.

Research objective: Pathohistological study of uterine leiomyomas according to their

anatomical location.
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Research materials and methods: The study analyzed the results of pathohistological
examination of uterine fibroids from 78 women who underwent surgery with a clinical
diagnosis of "uterine fibroids" at the Gynecology Department of the Central Military Clinical
Hospital of the Ministry of Defense in 2019-2024. After macroscopic examination of the
uterine fibroids obtained in the study, sections were taken for histological examination.
Hematoxylin-eosin stain preparations were prepared and examined microscopically (Figures
5,7-9).

Results of the study and their discussion. The materials obtained in the study were
examined in patients with uterine fibroids aged 30 to 60 years who applied to the National
Center for Obstetrics and Gynecology during 2019-2024. It was found that the size of
hyperplastic smooth muscle nodules ranged from a few millimeters to 10 cm. According to
age groups, the highest rate was found in the age group of 40-60 years.

The number of patients in different age groups is presented in Figure3.

100
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Figure 3. Distribution of 78 subjects with uterine fibroids by age group

When analyzing the location of uterine fibroids, the most common indicator was
intramural fibroids (55%), followed by submucosal and subserous fibroids (36% and 9%,

respectively).
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Figure 4. Percentages by localization of uterine fibroids

Figure 5. Myomatous nodes located in different anatomical areas

In myomatous nodes, the structure of the fibromyomatous structure, formed mostly
from smooth muscle cells, is visible in the optical field, in all sections the myocytes are
arranged chaotically, intertwined with each other in all directions and in all directions, the
characteristic of coherence is preserved in all sections. The nuclei of the myocytes are oval,
hyperchromic, sometimes fragmented, rich in chromatin, the cytoplasm is granular and
eosinophilic. In the interstitial tissue, the growth of fibromatous foci is detected, the cells are
spindle-shaped, fibrocytes, fibroblasts and histiocytes, the blood vessels are unevenly located,
sometimes the walls are slightly thickened, due to fibrosis, the space is unevenly filled,
sometimes in the perivascular areas focal fibromatous areas are visible. In some sections, cells
consisting mainly of “myocyte-cell” clusters are visible in the deep layer areas, smooth muscle
myocytes have also grown around the vessels and are subject to uneven proliferation
/hyperplasia/, myocytes are sometimes polymorphic in appearance. Sometimes among the
myocyte cells, there are focal and sporadically enlarged and sharply hyperchromic, oval and
polygonal mononuclear and binuclear cells, with a small number of mitoses. In all sections,

the consistency and irregular complexity are almost preserved, smooth muscle cells
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/myocytes/ are monomorphic, sometimes straight mitoses are visible in the nuclei of
myocytes. In rare cases, leiomyoma manifests itself in the form of nuclear pleomorphism,

but no mitotic figures or necrosis of tumor cells are observed.
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Figure 7. “Cellular” Figure 8. Atypical Figure 8.
leiomyoma. Stained with (strange) leiomyoma. Stained Atypical (strange)
hematite and eosin, with hematoxylin and eosin, leiomyoma. Stained
magnified 10x20 times.. magnified 10x20 times. with hematoxylin and

eosin, magnified
10x20 times.
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Figure 6. Morphogenetic occurrence of uterine fibroids

During the studies, cellular leiomyoma was detected in less than 6% of leiomyomas,
and the number of cells in it was significantly higher than the surrounding myometrial cells.
In some cases, the abundance of cells also suggests the possibility of a benign tumor, but
tumor necrosis and cell atypia, as well as pathological mitoses, were almost absent in cellular
leiomyomas (Fig. 7-9).

Morphological and histological variants of uterine leiomyoma are diverse, each of
which has its own characteristics. If earlier, the treatment of fibroids was aimed at reducing
the proliferation of smooth muscle cells, then later it was proven that in such cases it is

necessary to take into account all its morphological features, including the connective tissue
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between them. Therefore, in the treatment of uterine fibroids, their anatomical, histological
and morphogenetic characteristics should be taken into account.
CONCLUSION

In the analysis of uterine fibroids by age, the highest rate was found in the age group of
40-60 years, while in the analysis by location, the highest rate was found in intramural
fibroids (55%). Histologically, the simple proliferative type was detected in 67% of cases, and
the atypical type was detected in at least 7.6%. In the cellular type, the abundance of cells also
suggests a malignant tumor, but tumor necrosis and cell atypia, as well as pathological
mitoses, were almost absent in cellular leiomyomas.
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