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Abstract. The article studies the morphogenesis, pathomorphology and immunohistochemical
aspects of leiomyomatous hamartoma of the lung. The objects of study were pulmonary hamartomas
examined in the biopsy diagnostics department of the RPAM during 2014-2024. Lung hamartoma
has a microscopically polymorphic structure, mainly consisting of bundles of smooth muscles located
in different directions, a small amount of fibrosis, adipose tissue, epithelial cells that have undergone
various metaplastic and dysplastic changes, located between them, covering the gaps. The marker
desmin, which determines the level of differentiation of mesenchymal cells, is expressed in
leiomyomatous hamartoma by an average of 17.4%; positive staining of the sarcoplasm and
sarcomeres of cells confirms that this marker is localized in myosin, endoplasmic reticulum and
mitochondria. Vimentin is located in the intermediate filament of mesenchymal cells, occupies a place
in the nucleus, endoplasmic reticulum and mitochondria, is expressed in both the nucleus and
sarcoplasm of smooth muscle cells, and is important for maintaining cell shape and providing
resistance. to mechanical stress.

Key words: lung, hamartoma, chondroid, fiboromatous, leiomyomatous, pathomorphology,
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Annomayun. Ywoy maxonada ynka 1edoMUOMamosnu 2amapmomacutune mopgoezenesu,
namomopghonousacy 6a UMMYHOLUCMOKUMESUI dcuxamaapu ypeanunean. Oovexm cugpamuoda 2013-
2023 vunnap oasomuoa PIIAM 6uoncus ouacnocmukacu OyIuMuda mexkwupy8oan ymean YnKd
camapmomanapu axicpamub OnUH2AH. YAKA 2aMapmMoMAac MUKDOCKONUK HCUXAMOAH NOIUMOPE
my3uauwea 32a Oyub, acocam xap Xuil UHAIUUOA HCotNauean CULIUK MyUaK mymamiapuoat, Kam
MUKOOpOa Gubpos, ée myKumaoau, yiapHune opacuoa EpUKIapHu Konia2an X0a0a Jcouiauean xap
XUl MEemaniacmux 8a OUCHAACMUK V32apUULIapea yypaean 3numenuii Xyxrcaupanapu aHukianaou.
Mesenxuman xyscatipanap ouggepenyuanianuul 0apaicacunu Oeireulatiouean 0ecmMun maprepu
nevdomuomamosnu  eamapmomada  ypmava 17,4%0a  oxcnpeccusnaneanaueu,  Xyxcaupanap
CapKonIaMacu 6a capkomepu mycoam oyaiuwu yuoy mapKkepHune MUo3ut, SHOONIAAZMAMUK Myp
84 MUMOXOHOPUUIAPOA HCOUNAWSAHIUSUHY MACOUKNAUOU. Bumenmun mezenxuman Xyxcavupaiap
Opanux gunamenmuoa sxcotnauiean 6yaub, 10po, IHOONIAZMAMUK MYP 64 MUMOXOHOPUILLAPOA YPUH
deannazanaue cababau CULIUK MYWaK XysiCaupanapuuHe Xam S0po, Xam CapKoniazmacuod
9KCHPEeCCUANAHSANIUSUOAH, — XYXHCatpanap WAKIUHU — Cakaiauiod, MeXaHuK mabcupomiaped
YUOAMAUTULUHYU MADMUHIAUOA AXAMUSINIU XUCOOIAHAOU.

Kanum cyznap: ynka, eamapmoma, XOHOPOUOIU, HuUOpoMamosnu, JIetoMUoMamosiu,
namomopgonoaus, 0eCMuH, BAMEHMUH.
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Annomayus. B cmamove uzyuenvl Mmopgozenes, namomopghonozust u
UMMYHOSUCTOXUMUYECKUE dACNeKmbl IeUOMUOMAMO3ZHOU 2amMapmomsl 1e2ko2o. B kauecmee
00beKmo6 Uccie008anusi ObIIU BbIOPAHLL IE20YHbIE 2AMAPMOMbBL, 00C1e008aHHbIE 8 OUONCUUHO-
ouaecnocmuyeckom omoenenuu PITAM 6 meuenue 2013-2023 ce. I'amapmoma neckoz2o umeem
MUKPOCKONUYECKU NOTUMOPDHOE CHMpoeHue, cocmosujee NpeumyueCmeeHHo U3 nyyko8 2ndoKux
MbIUY, PACHOLONCEHHBIX 8 PA3HbIX HANPABIEeHUAX, HeOOIbul020 Koaudecmea Guoposa, Huposotl
MKAHU, — SNUMETUAIbHBIX — KIeMOK, — NO0GEePIUUXCS  DASTUYHbIM — MEeMAaniacmuyeckum U
OUCNNIACTNUYECKUM UBMEHEHUSM, DACNONONCEHHLIX MedHcOy HUMU, NoKpwisalowux weau. Mapkep
0eCMUH, onpeoensitowull yposeHb OuphepeHyupoKyu Me3eHXUMAIbHbIX KIemOoK, IKCHPECCUPYemcst 6
cpeorem 6 17,4% netiomMuomamosHulx 2amapmom, noa0HCUMenbHoe OKpAuUusanue capkoniazmvl u
capkomepos  KIemoK — noomeepoicoaem — JOKAIU3AYUIO — dMO020  MapKepa 6  MUO3UHE,
IHOONIAZMAMULECKOM PEMUKYIYMe U MUMOXOHOPUAX. Bumenmun pacnonodicen 6 npomexcymouHot
HUMU ME3eHXUMATbHBIX KIEeMOK, 3aHUMAem Mecmo 6 0pe, SHOONIAZMAMUYECKOM PemuKyiyme u
MUMOXOHOPUSX, IKCNPECCUPYEeMcs KaK 8 siope, MaK U 8 CapKoniasme 2i1a0KOMbIUEYHbIX KIemoK,
8adiceH 011 NOOOePIHCAHUSL (hOpMbL KIemOK U obecnedeHuss pe3sucmeHmHOCmUY. K MeXaHuiecKomy
8030eticmeuro.

Knrouesvie cnosa: neckoe, camapmoma, XoHopouo, Gpubpomamosubslil, 1etoMUOMAMO3HbII,
namomopghonozus, 0ecmut, 6AMEeHMUH.

The aim of the scientific work. Lung hamartoma is a benign tumor arising from at least two
types of mesenchymal tissues of the respiratory system. Most often, it arises from tissues of
mesenchymal origin, such as connective, adipose, and smooth muscle tissues. The histogenesis of
lung hamartoma, according to most scientists, is a neoplasia that begins with the appearance of
chromosomal aberrations in the genome of tissues and cells. According to Tomashefski, lung
hamartomas are formed by a combination of several mesenchymal tissues, similar to
mesenchymomas [3, 4, 5, 7]. They often contain glandular structures. Bateson and co-authors [6]
concluded, as a result of a number of studies, that the glandular structures in the hamartoma arise as
a result of metaplasia of the alveolar and bronchial epithelium [6, 7, 8]. Fletcher et al [9] examined
17 lung chondroid hamartomas and found chromosomal aberrations in 10, translocations of the 12¢-
15 gene in four, and g15;924 in three, confirming the similarity of this condition to uterine
leiomyoma.

Lung hamartomas are a common benign tumor and are most often found in people aged 30-
70 years, and rarely in the lungs of children and infants. Hamartomas are found in 60-64% of all
benign lung tumors. According to various authors, lung hamartomas are found in only 0.025-0.32%
of cases at autopsy, and are 2-4 times more common in men than in women. It has been confirmed
that peripheral hamartomas are 3 times more often located in the anterior segments, more often in the
right lung compared to the left.

Leiomyomatous hamartoma of the lung was described by Cruickshank et al. in 1953. This
type of hamartoma is much rarer than chondroid hamartoma [8]. In the literature, this type of
hamartoma is called by various names, including ‘“adenoleiomyomatous hamartoma” and
“fibroleiomyomatous hamartoma”. Leiomyomatous hamartoma often contains epithelial tissue, with
glandular epithelium in 64.5% of cases, hairy epithelium in 28.6%, and rarely basal epithelial cells
[1, 2, 7, 9]. Immunohistochemical analysis revealed that the epithelium in the hamartoma contained
positive TTF1, SPA, KRT markers, negative p53, CD99, CD34, BCL2, and STAT6 markers, and a
Ki67 marker index indicating cell proliferation of 0.2%. Desmin is a protein marker that is initially
produced in the embryogenesis of muscle cells, and is actually weakly expressed in muscle cells, and
can be strongly expressed only when muscle cells are fully differentiated. Desmin is associated with
many structures in the cytoplasm of muscle cells. Desmin is located in the formation of the Z disk of
the myosin proteins of the sarcomere, forming a special network. Desmin binds to the sarcomere and
connects the contractile apparatus with the nucleus and mitochondria. These ligaments keep the
structure and mechanics of the muscle cell intact during contraction. Desmin also plays an important
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role in mitochondrial function, including maintaining mitochondrial structure, quantity, and function
intact during muscle contraction [8].

Vimentin is a marker of microtubules and actin, important in the structure of the cell
cytoskeleton located in the intermediate filaments of tissue and cells with mesenchymal histogenesis.
Vimentin is a marker that can be tested to confirm that cells are of mesenchymal origin. In the
embryonic development of cells of mesenchymal origin, it is an immunohistochemical marker located
in their intermediate filaments. Vimentin is located adjacent to the nucleus, endoplasmic reticulum
and mitochondria of mesenchymal cells. Vimentin is important in maintaining the shape of cells and
providing resistance to mechanical influences [9].

From the information given above, it is known that the histogenesis, morphogenesis and even
pathomorphological changes of leiomyomatous hamartoma of the lung have been little studied.
Therefore, in this study, we aimed to study leiomyomatous hamartoma of the lung comprehensively,
that is, histogenetically and morphogenetically.

Materials and methods. The results of the study showed that cases of lung hamartoma were
isolated from biopsies examined at the Republican Center for Pathological Anatomy of the Republic
of Uzbekistan in 2013-2022. During these years, 28 lung hamartomas were isolated from a total of
670 thousand biopsies. 74.5% of the identified cases were men, the rest were women. The average
age of the patients was 52.6 years, the youngest patient was 21 years old, and the oldest was 81 years
old. Each of these cases was stained using general histological and histochemical methods, and each
was given a unique histotopographic description. Of the 28 hamartomas, 17 were chondroid, 5 were
fibromatous, and 6 were leiomyomatous hamartomas. Sections were prepared from paraffin blocks
and stained with hematoxylin and eosin. Immunohistochemical examination of desmin and vimentin
was performed as follows. Histological sections cut from paraffin-embedded blocks fixed in 10%
formalin were rehydrated, treated with proteolytic enzymes to preserve tissue proteins at original
levels, and heated in a thermostat to dehydrate. For immunohistochemical examination, it was carried
out by the method of the Dako company. First, the paraffin sections were deparaffinized and
rehydrogenated. The section was held in 1% hydrogen peroxide for 10 minutes to remove any residual
water. At room temperature, the primary antibody was dropped, after the section was washed, the
secondary antibody was dropped and incubated at room temperature for 15-30 min, washed again,
then fixed in peroxidase-activated solution for 5-10 min, after washing again, it was stained in Mayer's
hematoxylin for 1-2 min and covered in Canada balsam. The cells of mesenchymal origin, i.e. smooth
muscle cells, fibroblasts, macrophages in 6 leiomyomatous hamartoma preparations stained by
immunohistochemical method were counted and expressed in brown, and the expression level was
calculated as a percentage of 500 cells, desmin averaged 17.4%, vimentin - made 12.6%.

Results. Leiomyomatous hamartoma of the lung has a microscopic polymorphic structure,
consisting mainly of smooth muscle bundles located in different directions, with a small amount of
fibrosis, adipose tissue, and epithelial cells with various metaplastic and dysplastic changes, covering
the gaps between them. When examining leiomyomatous hamartomas microscopically, it was found
that their tissue mainly consists of smooth muscle cells forming bundles located in different
directions, and their cells are elongated in shape, and their nuclei are oval and elongated. The
cytoplasm of smooth muscle cells was found to be eosinophilic, and there were no inclusions in its
composition. It was found that there were gaps between the bundles of smooth muscle cells and that
they were covered with prismatic bronchial epithelium.

Microscopic examination of leiomyomatous forms isolated from lung hamartomas revealed
that the hamartoma of this form is a hamartoma of mixed composition according to histological
structure. The presence of smooth muscle tissue structures in the tissue is the main factor to confirm
that it is a lelomyomatous hamartoma. In our material, the presence of smooth muscle cells in the
hamartoma tissue was confirmed in 6 cases. In most of these cases, it was observed that smooth
muscle tissue occupied most of the space of the hamartoma tissue (Figure 1). In this case, it is
determined that the smooth muscle cells are of different thicknesses and are arranged in bundles in
different directions. It is determined that a large number of blood vessels and nerve fibers are located
between the tufts in the longitudinal direction. In the cross-section, it is observed that the tufts of
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muscle tulips are surrounded by fibrous tissue. In some places of the muscle tissue, fibrosis and
adipose tissue are found to be connected. Since the hamartoma is leiomyomatous, it is confirmed that,
along with fibrosis and adipose tissue, there are also islets of connective tissue in its composition. It
is known that cracks of various shapes and sizes can appear in the structure of hamartomas, and in
most cases these cracks are covered by epithelial cells. It is found that the cracks in the structure of
the leilomyomatous hamartoma tissue are mainly covered by prismatic and cylindrical epithelial cells.
It has been found that, in addition to the above-mentioned tissues, the structure of the leiomyomatous
hamartoma tissue contains islets of connectiye and adipose tissue.

Figure 1. Patient M, 48 yeérsold, had a Figure 2. Patlent A, 36 years old, had a
leiomyomatous hamartoma of the lung leiomyomatous hamartoma of the lung, with
composed of smooth muscle, adipose, and  blood vessels and nerve fibers between parallel

adlpose tlssue Palnt G-E. Floor 10x20 muscle fibers. Paint: G-E. Floor: 10x40.
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Flgure 3. Patient P 52 years oId Figure 4. Patient C, 42 years old,

leiomyomatous hamartoma of the lung, leiomyomatous hamartoma of the lung, muscle

proteinaceous substance accumulated in the cells are located in different directions,
cytoplasm of smooth muscle cells. Paint: G-E. epithelial gland cells appeared between them.

Floor: 10x40. Paint: G-E. Floor: 10x40.

If we study the histotopographic arrangement of smooth muscle cells in the hamartoma, it is
found that the longitudinally arranged smooth muscle cells form bundles of various thicknesses, the
muscle cells are mainly elongated in shape, the nuclei are also elongated and oval in shape, and the
muscle fibers are located in a manner that is interconnected and forms a variety of densities. Between
the muscle bundles, connective and nerve fibers of a relatively lighter color in terms of staining are
observed (Fig. 2). When examining the smooth muscle tissue under a large microscope objective, it
is found that the smooth muscle cells are arranged in bundles in various directions, and between them
there are bundles of fibrous tissue. Smooth muscle cells are of various sizes, and some of them are
filled with eosinophilic protein and occupy a large area (Fig. 3). Others are found to have relatively
small nuclei, round and oval shape, and cytoplasm consisting of pale eosinophilic substance. Swollen
connective tissue bundles are found between bundles of smooth muscle cells. When studying the
epithelial competences in the leiomyomatous hamartoma, it became clear that the epithelial tissue
covering the cracks and creating glandular structures in the interstitial tissue consisted of prismatic
and cylindrical epithelium in the area of the cracks (Fig. 4), cells in the areas where the gland cells
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appeared it is observed that it is structurally changed due to metaplasia and dysplasia. It is determined
that the nuclei of epithelial cells are relatively hyperchromic, oval and elongated in shape.

Results of immunohistochemical examination. The presence of smooth muscle cells,
fibroblasts and macrophages, albeit in small quantities, is observed in the mesenchymal genesis of
the leiomyoma hamartoma tissue. Since the degree of differentiation of smooth muscle cells is
different, it is determined that the protein marker desmin is also expressed at different levels.
Cytoplasm and sarcomere of some smooth muscle cells are positively expressed by complete brown
staining, while in other cells it is determined that myosin protein is expressed only in granular form
in the cytoplasm (Fig. 5). It is also observed to be expressed in fibroblasts and macrophages, which
are cells of mesenchymal origin, although at a low level. Among the 500 mesenchymal cells in the 6
cases studied by us, it was found that the amount of cells expressing desmin was on average 17.4%.
Thus, during the differentiation process of muscle cells, the desmin marker appears in varying degrees
and is expressed to varying degrees, since it is associated with many structures in the cytoplasm of
muscle cells.

The second immunohistochemical marker, vimentin, is a marker of microtubules and actin,
which are important in the structure of the cell cytoskeleton, located in the intermediate filaments of
tissues and cells of mesenchymal histogenesis. Vimentin is a marker that is tested to confirm the
origin of cells from the mesenchyme. It is a marker that indicates the degree of differentiation of cells
of mesenchymal genesis in the embryonic development of cells and is an immunohistochemical
marker located in the intermediate filaments. Vimentin is expressed in the mesenchymal cell nucleus,
endoplasmic reticulum, and mitochondria, and is strongly expressed in the smooth muscle cells and
fibroblasts surrounding the hamartoma fissures (Fig. 6). It was found to be expressed in an average
of 63 out of 500 mesenchymal cells in the hamartoma tissue, i.e., 12.6%. Vimentin is important in
maintaining the shape of cells and ensuring their resistance to mechanical st_rgss. (lﬂli_rs‘ch J., 2013).
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Figure 5. Patient A, 36 years old, Figure 6. Patient S, 42 years old,
leiomyomatous hamartoma of the lung, variable leiomyomatous hamartoma of the lung,
expression of desmin marker in smooth muscle expression of vimentin in mesenchymal cells

cells. Staining: immunohistochemistry. Floor: surrounding hamartoma tissue fissures.
10x40. Staining: immunohistochemistry. Floor: 10x40.

Conclusions. Leiomyomatous hamartoma of the lung is found in rare cases, its composition
consists of mixed tissues, smooth muscle tissue predominates, epithelial tissue is present in 64.5% of
cases.

Lung hamartoma has a microscopically polymorphous structure, mainly from smooth muscle
bundles located in different directions, a small amount of fibrosis, adipose tissue, epithelial cells that
have undergone various metaplastic and dysplastic changes, located between them, covering the
cracks.

Desmin marker, which determines the level of differentiation of mesenchymal cells, is
expressed in average 17.4% of leiomyomatous hamartoma, positive staining of sarcoplasm and
sarcomere of cells confirms that this marker is located in myosin, endoplasmic reticulum and
mitochondria.
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Vimentin is located in the intermediate filament of mesenchymal cells, it occupies a place in
the nucleus, endoplasmic reticulum and mitochondria, it is expressed in both the nucleus and
sarcoplasm of smooth muscle cells, it is important in maintaining the shape of cells and ensuring
resistance to mechanical effects.
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