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Abstract. In our study, we performed histological examinations on fragments of pathological bone tissue removed 
during surgery from patients with tympanosclerosis, aged 18 to 60 years, who were treated in the adult ENT department 
of the Tashkent Medical Academy. The examinations were primarily conducted on samples from the horizontal part of 
the facial nerve canal, which exhibited typical hyaline and calci! ed foci of tympanosclerosis. In all cases, these individual 
fragments of pathological tissue with bone-like density were relatively easily separated from the inferior bone of the 
medial wall of the tympanic cavity as a single block (layer). Only microsurgical needles, hooks, and microclamps were 
used for their removal, without the need for chisels or milling cutters. These fragments often resemble normal bone 
tissue in appearance.
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Annatatsiya. Tadqiqotimiz davomida TTA Kattalar LOR bo‘limida davolangan timpanoskleroz bilan og‘rigan 18 
yoshdan 60 yoshgacha bo‘lgan bemorlarda jarrohlik paytida olib tashlangan patologik suyak to‘qimalar bo‘lagi gistologik 
tekshiruvdan o‘tkazildi, asosan burun va yuz nervi kanalining gorizontal qismida tipik gialinli va petri! katsiyalangan 
timpanoskleroz o‘choqlari bilan birga olindi. Barcha holatlarda suyak zichligiga ega bo‘lgan patologik to‘qimaning 
ushbu yagona bo‘laklari nog‘ora bo‘shlig‘i medial devorining pastki suyagidan yagona blok (qatlam) bilan nisbatan oson 
ajratildi, ya’ni ularni olib tashlash uchun faqat mikrojarrohlik ignalari, ilgaklar va mikroqisqichlardan foydalanildi, iskana 
yoki frezalar qo‘llanilmadi. Bunday bo‘laklar ko‘pincha oddiy suyak to‘qimasiga o‘xshab ko‘rinadi.

Kalit so‘zlar:  Timpanoskleroz, xolesteatoma, nog‘ora bo‘shlig‘i, morfologiya.
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Annatatsiya. Tadqiqotimiz davomidada TTTA Kattalar LOR bo‘limida a dadavolangan timpanoskleroz z bilan og‘rigan 18 
yoshdan 60 yoshgacha bo‘lgan bemorlarrda jaarrohlik paytida olib tashlanangagan papatologik suyak to‘qimalar bo‘lagi gistologiik 
tekshiruvdan o‘tkazildi, asosan burun vava yuzuz nervi kanalining gorizontntal qisismida tipik gialinli va petri! katsiyalangan 
timpanoskleroz o‘choqlari bilan birga ololindidi. Barcha holatlarda suyak k zichliligiga ega bo‘lgan patatologik to‘qimaningng 
ushbu yagona bo‘laklari nog‘ora bo‘shlig‘‘i mededial devorining pastki suyayaggidadan n yagona blok (qatlam) bilan nisbatan osonon 
ajratildi, ya’ni ularni olib tashlash uchun faqaqat mikrojarrohlik ignalari, ilglgakaklar va mikroqisqichlardan foydalanildi, iskanana 
yoki frezalar qo‘llanilmadi. Bunday bo‘laklar kko‘pincha oddiy suyak to‘qimimasasiga a o‘xshab ko‘rinadi.

Kalit so‘zlar:  Timpanoskleroz, xoleststeatooma, nog‘ora bo‘shlig‘i, morfrfologiyiya.

Materials and methods of the study 

The obtained tissue fragments were ! xed in 
a 10% buff ered neutral formalin solution, then 
decalci! ed in a 10% nitric acid solution. After 
washing and dehydration, the ! xed and decalci! ed 
fragments were embedded in paraffi  n using the 
standard method, then paraffi  n sections with a 
thickness of 2-5 μm were prepared. The sections 
were adhered to degreased slides and subsequently 
stained with hematoxylin and eosin or Van Gieson 
stain [3,4]. The study and microscopic analysis of the 

Relevance of the problem

Due to the detection of pathology in the 
form of ! xation or destruction of the incus due 
to tympanosclerosis, cholesteatoma, or carious-
granulation processes, 84 incus samples removed 
during 300 surgical interventions were subjected to 
histological examination. Macro- and microscopic 
examination of pathological tissue fragments 
with bone density, exhibiting typical hyaline and 
petri! ed foci of tympanosclerosis, removed during 
the operation, was conducted.
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preparations were carried out using a Nikon Eclipse 
80i microscope equipped with a visualization and 
archiving system.

Macroscopically, such fragments often resemble 
simple bone tissue, dense in consistency, gray in 
color, with uneven edges (Fig. 1).

Upon microscopic examination of the surgical 
material, in individual studies, in most cases, the 
structure of bone fragments was characterized by 
dystrophic changes and foci of necrosis, formation 
of sequestra with perifocal ! brosis, destruction of 
bone tissue with pronounced mineralization and 
pronounced lymphoplasmacytic in! ltration (Fig. 
2). However, bone fragments containing normal 
bone tissue with all elements preserved, including 
osteocytes, were also encountered.

Characteristic morphological features of 
sequestration are the absence of osteocytes, empty.

Haversian canals, uneven thickness of bone 
trabeculae, and characteristic dentation of the edges 
along the line of separation from the main bone 
mass. Targeted histological examination of bone 
sequestra revealed the presence of focal necrosis 
and necrobiosis of bone tissue at various stages 
of progression with fragmentation and uneven 
mineralization of bone trabeculae (Fig. 3).

In these areas, necrotic bone fragments were 
surrounded by ! brous tissue, composed mainly of 
lymphocytes and plasma cells, as well as a small 
number of eosinophilic leukocytes and ! broblasts. 
Signs of lysis, uneven mineralization with destruction 
and in! ltration of bone trabeculae were observed, 

Figure 1. A piece of pathological tissue with bone density 
removed during surgery (operative material).

Figure 2. Morphological changes in bone tissue, where: 1 - 
bone tissue with dystrophic changes; 2 - clearly mineralized 
foci of destruction; 3 - small sequestra; 4 - focal lysis of the 
necrotized bone plates, expressed by perifocal ! brosis. 
Staining with hematoxylin and eosin. Ob. 20. White. 10.

Figure 3. Necrotic bone plaque, where: 1 - coarse 
! brosis; 2 - ! ne ! brosis; 3 - the boundary between 
destruction and normal bone tissue with carved edges; 
4 - sequestrum; 5 - normal bone tissue (osteocytes). 
Staining with hematoxylin and eosin. Obj. 40x. Oc. 20x.

Figure 4. Focal in& ammatory in! ltration, where: 1 - 
lymphocytes; 2 - eosinophilic leukocytes; 3 - plasma cells; 
4 - ! broblasts. Stained with hematoxylin and eosin. Obj. 
40x. Oc. 20x.
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 Groups

       (according to the nature of pathological changes in the middle ear)

Sample number

Abs. %

1. Tympanosclerosis 46 54.7

2. Cholesteatoma 16 19.0

3. Carious-granulation process 14 16.7

4. Mixed changes without tympanosclerosis 8 9.6

Total 84 100.0

Table 1
Distribution of incus samples depending on the nature of pathological changes in the middle ear

Figure 5. Calcaneal bone tissue. Sample from the 
"Tympanosclerosis" group; Van Gieson staining with 
picrofuchsin. Mag. 20x. Oc. 10x.

Figure 6. Calcaneal bone tissue. Sample from the 
"cholesteatoma" group; Staining with hematoxylin and 
eosin. Mag. 20x. Oc. 10x.

Figure 7. Calcaneal bone tissue. Sample from the 
"carious-granulation process" group; Staining with 
hematoxylin and eosin. Mag. 20x. Oc. 10x.

Figure 8. Calcaneous bone tissue sample from the 
group "mixture changes without tympanosclerosis"; 
Staining with hematoxylin and eosin. Magni! cation: 
20x objective, 10x eyepiece. 

indicating the presence of chronic in& ammation 
(Fig. 4).

Histological analysis data con! rm that relatively 
easily removed bone tissue fragments, along with 
typical foci of tympanosclerosis, are fragments of 
necrotized bone tissue freely lying between "living" 
structures, which fully corresponds to the de! nition 

of bone sequestration [1,3].
In both cases, it was not possible to identify signs 

of osteogenic transformation and osteogenesis of 
the intercellular substance. Only mature bone tissue 
in the stages of dystrophy and necrotic changes 
was found. That is, during their research, no data 
was obtained to reliably con! rm the formation of 
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new bone tissue as a result of connective tissue 
metaplasia in foci of tympanosclerosis with bone 
density [2,6].

Histological analysis data con! rm that relatively 
easily removed bone tissue fragments, along with 
typical foci of tympanosclerosis, lie freely among the 
"living" structures of the necrotic bone, which fully 
corresponds to the de! nition of bone sequestration 
[3]. Overall, the results of the study showed that 
the necrotic changes in the bone formations of 
the middle ear that occur in tympanosclerosis are 
associated with sequestration processes without 
reparative changes, accompanied by interstitial, 
perifocal coarse ! brous ! brosis. Further organization 
of necrotic foci and their subsequent encapsulation 
with the absorption of sequestra should serve as 
secondary prevention of the development of new 
necrotic foci in the bone structures of the middle 
ear. The presence of an incomplete in& ammatory 
process in the area of the sequestra and signs 
of complete bone tissue regeneration should 
apparently be attributed to dystrophic changes [5].

Pathomorphological changes in the bone tissue 
of the incus in patients with tympanosclerosis 
were studied and compared with changes in 
cholesteatoma and carious-granulation processes 
observed in the middle ear in chronic otitis. 
Depending on the pathological changes in the 
middle ear, 84 samples identi! ed during surgical 
interventions were divided into 4 groups (Table 1).

Histological examination of surgical material in 
all cases revealed a picture of chronic in& ammation, 
areas of destruction with pronounced mineralization 
of bone tissue, in! ltration of the tissue with 
lymphocytes, plasma cells, and a small number of 
eosinophilic leukocytes. The conducted research 
made it possible to identify the speci! c features of 
changes in the bone tissue [1,6].

In samples of the "tympanosclerosis" group, 
areas of petri! cation with mature ! brous tissue were 
detected. Symptoms of hyalinosis of the stromal 
component with small fragments of bone tissue, 
as well as pronounced dystrophic changes, foci of 
resorption, and uneven calcium deposition were 
revealed (Fig. 5).

Histological examination of samples from 
the "cholesteatoma" group revealed bone tissue 
fragments surrounded by ! brous tissue in! ltrated 
with numerous lymphocytes and showing 

epidermization, as well as signs of necrosis, 
sequestration, and uneven basophilia of bone 
tissue. Basophilia indicates calci! cation of the 
bone's intercellular substance and re& ects a severe 
degree of dystrophic changes. Additionally, small 
fragments of destroyed bone tissue were observed, 
without in& ammatory in! ltration but with areas of 
fatty degeneration (Fig. 6).

Samples from the "carious-granulation process" 
group were histologically characterized by the 
predominance of connective tissue at various stages 
of formation, mostly represented by granulations 
with small fragments of bone tissue, showing signs 
of dystrophy and including small foci of necrosis. 
The changes in bone tissue were uneven dystrophic 
alterations accompanied by eosinophilia and 
basophilia. Areas of preserved architecture, as well 
as microfoci of necrosis and focal formations of richly 
vascularized granulation tissue, were observed (Fig. 
7).

Upon examination of samples from the "mixture 
changes without tympanosclerosis" group, areas of 
epidermis and bone tissue fragments with dystrophic 
changes were observed in the preparations. These 
areas exhibited identical tinctorial properties when 
combined with foci of basophilia and eosinophilia. 
Destructive microfoci, surrounded by granulation 
and vascularized tissue, were noted, characterized 
by a predominance of thin-walled vessels and 
super! cial coverage by strati! ed squamous 
epithelium (Fig. 8).

Conclusion

In chronic purulent otitis media, regardless of the 
nature of the pathological process in the middle ear, 
morphological examination of all anvil specimens 
revealed foci of bone tissue destruction, ! brosis, 
and signs of chronic in& ammation with lymphocytic 
in! ltration of the stromal component. It has been 
demonstrated that changes in the bone tissue 
of the anvil in cholesteatoma are characterized 
more by ! brosis and lysis of the stroma with the 
presence of dystrophic and degenerative processes. 
In the case of carious-granulation processes, the 
formation of granulation tissue, replacing the bone 
tissue of the anvil, predominated. The features of 
morphological changes in the anvil in patients with 
tympanosclerosis indicated bone tissue destruction 
with the predominance of sclerotic processes and 
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the absence of signs of progression.
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