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The issue of structural organization of the temporomandibular joint under the influence of various factors has
long attracted the attention of many professionals. Among the injuries of the maxillofacial area, fractures of the
mandible are the most common and occur in 67.3-87.1% of cases. However, the existing data on whether the mor-
phological condition of the temporomandibular joint changes in the case of mandibular trauma is currently contra-
dictory and needs further study.

The aim was to determine the microscopic features of the articular surface of the temporomandibular joint in
rats under conditions of unilateral skeletal trauma of the mandible.

The study was performed on 20 white laboratory rats divided into control and experimental groups. Animals of
the second group were simulated unilateral trauma of the mandibular angle by osteoperforation of the mandibular
angle with a dental bur. On the 30th day after the injury, both joint surfaces were examined by histological staining
sections with hematoxylin and eosin.

Under conditions of trauma to the angle of the mandible after 30 days in the temporomandibular joint, changes
occurred on the side of the injury. In the central part of the articular surface of the mandibular head, the surface
plate was deflated, the shape and location of the lining cells of the tangential transition layer were changed, and
the boundary between the superficial and intermediate layers was broken. Pronounced bundles of collagen fibers
characterized the architectonics of the intermediate layer. There were probable processes of calcification of the deep

layer of cartilage.

Thus, morphological changes occurred in the articular cartilage of the temporomandibular joint on the side of
the injured lower jaw. They were not significant and were compensatory to change the load and redistribution of

pressure on the joint surface.
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Relationship of the publication with the planned
research works. The work was performed according to
the research plan of Sumy State University of the Min-
istry of Education and Science of Ukraine and is part of
the research topic of the Department of Dentistry of
Sumy State University of Ministry of Education and Sci-
ence of Ukraine “Clinical and laboratory foundation of
modern medical technologies in diagnosis, treatment,
and prevention of oral and maxillofacial diseases” (state
registration number 0121U113582).

Introduction. The structural organization of the
temporomandibular joint (TMJ) under the influence of
various factors has long attracted the attention of many
experts. However, the literature on this problem is con-
tradictory and indicates the lack of uniform and accu-
rate ideas about the morphology of the TMJ in normal
and in various pathological conditions [1, 2]. The only
identified causes of TMJ disease and dysfunction do not
currently exist. Scientists distinguish three main theo-
ries: occlusal disorders, muscle imbalance, and psycho-
physiological phenomenon [1, 3].

Some scientists point out that the interaction of
physical, emotional stress and occlusal disharmony,
anomalies, and pathologies of occlusion causes hyper-
function of the masticatory muscles with fatigue, pain,
limited movement in the joint, leading to functional and
structural changes in the joint [4] . In 30-40% of cases,
TMJ diseases are combined with osteochondrosis of the
cervical spine [5]. Loss or changes in the teeth are ac-
companied by a decrease in occlusal height, which caus-
es a change in the position of the articular processes
of the mandible in the articular fossae [2]. In many pa-
tients, the cause of TMJ dysfunction is disorders of the

dental system, which occur after prosthetics, fillings or
tooth extractions, operations with a wide-open mouth,
pathological abrasion of teeth, and bruxism [6].

Also, some data indicate that more than 80% of
cases of TMJ are not associated with inflammatory pro-
cesses but due with functional disorders [7]. Internal
disorders of the TMJ in 28% of people are detected by
accident. TMJ dysfunction is observed with a frequency
of 5 to 85% of the population, including young people.
TMJ dysfunction with pain is one of the forms of chronic
facial pain [8, 9].

One of the reasons for the development of TMJ dys-
function may be a history of damage to the maxillofa-
cial area, which is determined by the constant increase
in the frequency of maxillofacial injuries, which aver-
ages 6.0 to 16.4% of all injuries in peacetime [10-12].
Among the injuries of the maxillofacial area, fractures of
the mandible are the most common and occur in 67.3-
87.1% of cases [13, 14]. At the same time, the existing
data on whether the morphological state of the TMJ
changes and the mandibular trauma are currently con-
tradictory and require further study [15].

The aim of the study was to determine the micro-
scopic features of the articular surface of the temporo-
mandibular joint in rats under conditions of unilateral
skeletal trauma of the mandible.

Object and methods of research. The experimental
study was performed on 20 white laboratory male rats
aged 7-9 months, divided into the following groups: | —
control for correct comparative analysis of the obtained
data (10 rats); Il — animals with unilateral mandible
trauma (10 rats). Experimental animals were cared for
following generally accepted guidelines, requirements,
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and regulations for the care of laboratory animals: Hel-
sinki Declaration of the General Assembly of the World
Medical Association (2000); Provisions of the “European
Convention for the Protection of Vertebrate Animals
used for Experimental and other Scientific Purposes”
(Strasbourg, 1985). Ethics and morals were not violated
during the research.

Injury of the mandible was performed by osteoper-
foration of the mandibular angle with dental bur [16]. To
do this, surgery was performed under sterile conditions
under ketamine-xylazine anesthesia. Made a unilateral
incision along the lower edge of the lower jaw. After
blunt dilution of the masticatory muscle, the body of
the mandible was exposed. Using a portable dental drill
with sterile boron (d 1.6 mm) at low speeds with cool-
ing and copious rinsing with sterile saline solution in the
corner of the mandible made a hole fixing the penetra-
tion of boron with a dental spatula, which was applied
to the inner surface of the bone. Animals were removed
from the experiment by overdosing on thiopental anes-
thesia (4 mg/100 g body weight) 30 days after injury.

The microscopic structure of the prepared mandibu-
lar heads was fixed in 10% formalin solution, then dem-
ineralized in 5% aqueous solution of Trilon B. Then, the
samples were dehydrated in alcohols of increasing con-
centration and poured into paraffin. Then, 4—6 um thick
sections were made by sledge microtomes MS-2. Stain-
ing was performed with hematoxylin-eosin, light mi-
croscopy — using an Olympus BH-2 microscope (Japan).

Research results. In the articular cartilage of the
mandibular head, both on the side of the injury and the
opposite, a pronounced zonal structure was preserved.
The surface layer is directly inverted into the articular
cavity, represented by a fibrous plate, among the fibers
of which there were elongated cells with a parallel axis
to the articular surface (fig. 1). The collagen fibers of the
fibrous plate were closely associated with the collagen
stroma of the adjacent layer matrix. Such a strict tan-
gential orientation of the collagen fibers of the surface
layer ensures a uniform distribution of external pres-
sure on the surface of the articular cartilage. In some
places, in the central part of the articular surface of the
mandibular head on the side of the injury, there was a
defibering of the surface plate (fig. 2).

Figure 1 — Articular surface of the head of the injured lower jaw.
Staining: hematoxylin and eosin. Inc.: x200. Marking: 1 — fibrous
plate, 2 - lining cells of the transition layer, 3 — chondrocytes
between the superficial and intermediate layers, 4 — isogenic groups
of chondrocytes, 5 — demarcation line, 6 — deep layer (calcified
cartilage zone).

The thin collagen plate was directly adjacent to the
tangential transition layer of flat cells, represented by
lining cells (fig. 1-2). In the articular cartilage on the
healthy side, they had, for the most part, an elongated
shape oriented parallel to the articular surface, a small
volume of cytoplasm, but a large oval nucleus (fig. 3). By
the nature and development of organelles, these cells
are mature differentiated but inactive chondrocytes.
The cells were placed at relatively equal distances due
to the uniform distribution of the matrix between them.
On the side of the injured lower jaw, these chondrocytes
were irregular in shape, a clear boundary between them
and adjacent layers was not observed due to the com-
paction of the matrix (fig. 1-2).

At the boundary between the superficial and inter-
mediate layer of articular cartilage in both surfaces, the
cells acquired the character of mature differentiated but
few active chondrocytes and had some features. They
contained a single, well-defined, and centrally located
nucleus, sufficient in area of cytoplasm and situated pri-
marily in isogenic groups of cells.

The radially oriented articular surface order of cells
was mainly presented (fig. 1-3).

The intermediate layer occupied a larger area of ar-
ticular cartilage in both articular surfaces. The main part
of the intermediate layer contained typical chondro-
cytes, which were located in isogenic groups (fig. 1-3).
However, on the side of the injured lower jaw, there was
a more pronounced architecture of this layer, which was
characterized by pronounced bundles of collagen fibers,
which penetrated from the basal layer to form interter-
ritorial areas, and the interweaving of individual fibers
— pericellular collagen framework — perilacunar areas.
They have the highest density of collagen fibers (fig. 2).

The deep layer consisted of a well-developed radial
zone and a calcified cartilage zone (fig. 1-3). The matrix
of this layer was represented by powerful radial bundles
of collagen fibers directly connected to the underlying
bone, from which blood capillaries penetrated. The cells
of this layer are represented by mature hypertrophied
chondrocytes, the columns of which are located be-
tween the powerful radial bundles of the interterritorial
matrix. These cells provide calcification processes. The
deep layer was already affected by the calcification pro-
cess and had a more intense color on histological sec-
tions of the articular surface of the head of the injured
lower jaw (fig. 1-2).

The process of calcification in cartilage extends from
the subchondral bone along the long axis of the colla-
gen fibers of the matrix of the basal zone, perpendicular
to the articular surface. Calcium deposits outside the
cytoplasmic membrane appear relatively coarse layers
and intense eosinophilic staining around the cells, which
complete their life cycle and turn into vesicular cartilage.

The deep zone as a whole, including the demarca-
tion line (fig. 1-3), was the foundation of the articular
cartilage, through which pressure is transmitted to the
subchondral bone.

On histological sections of the articular surface of
the head of the injured mandible, there was no bone
plate in some areas of the subchondral bone, and cal-
cined cartilage was in direct contact with the bony lacu-
nae of the spongiosis bone. The boundary between the
deep zone of articular cartilage and subchondral bone
was relatively equal, but in small areas, the bone tissue
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Figure 2 — Articular surface of the head of the injured lower jaw.
Staining: hematoxylin and eosin. Inc.: x200. Marking: 1 — defibering
of the fibrous surface plate, 2 — lining cells of the transition layer,
4 - pericellular collagen framework, 5 — demarcation line, 6 — deep
layer (calcified cartilage zone).
in the form of islands penetrated from the subchondral

bone into the deep zone of articular cartilage.

A demarcation line was observed in the calcifica-
tion zone in both articular surfaces, which separates
the calcined cartilage from the non-calcined one. It has
the appearance of a continuous wavy line characterized
by basophilia. In some samples, the density of the ba-
sophilic line is small and almost indistinguishable from
neighboring areas. It is a separate thin area of the carti-
lage matrix. This was observed in the articular cartilage
on the healthy side to a greater extent.

Discussion of research results. Almost 33% of the
population have at least one symptom of temporoman-
dibular joint disease, but only 3.6-7% ask for treatment.
Systemic diseases, injuries, mechanical factors, exces-
sive or unbalanced mechanical factors, and unbalanced
tension in the joint can lead to TMJ degeneration and
internal disorders [15].

Among the injuries of the maxillofacial area, fractures
of the mandible are the most common and occur in 67.3-
87.1% of cases [13, 14]. To understand whether morpho-
logical changes occur in TMJ due to mandibular trauma,
we used and studied a model of experimental trauma to
the mandibular angle of a white laboratory rat.

We found that after 30 days from the moment of in-
jury in both temporomandibular joints maintained the
correct zonal-cellular order characteristic of this joint.
However, in the joint on the injured side in the central
part of the articular surface of the mandibular head,
there was a defibering of the surface plate, change in
shape, and location of the lining cells of the tangential
transition layer, partial abrasion of the boundary be-
tween adjacent layers.

Also, it should be noted that on the side of the in-
jury in the joint was more pronounced architecture of
the intermediate layer, which was characterized by pro-
nounced bundles of collagen fibers. This fact is a com-
pensatory reaction to the change in the redistribution
of pressure on the joint, which is carried out by the jaws.

It was interesting to find that in the deep layer the
processes of cartilage calcification were more pro-
nounced in the joint on the side of the injury, which was
confirmed by more intense staining of histological sec-
tions in these areas. This may indicate greater vascular-

Figure 3 — Articular surface of the head of the uninjured lower jaw.
Staining: hematoxylin and eosin. Inc.: x200. Designations:
1 —fibrous plate, 2 — lining cells of the transition layer, 3 —
chondrocytes between the surface and intermediate layers,

4 - isogenic groups of chondrocytes, 5 — demarcation line,

6 — deep layer (area of calcified cartilage).
ization of the adjacent layers, due to the ongoing inflam-
matory processes in the injured bone. But this fact, in
our opinion, needs further study.

Analyzing a number of studies that have examined
the changes that occur in the TMJ under various trau-
matic factors, we concluded that this joint has powerful
compensatory capabilities.

For example, Harper and others studied TMJ in
seven monkeys after osteotomy and bone distraction of
the mandibular symphysis. The authors found no obvi-
ous morphological changes in three monkeys, but in the
other four osteoblasts were active and hypertrophy was
observed in the fibrous and cartilaginous areas in the
first 4 weeks after surgery, although these changes later
recovered. Hypertrophy in the cartilaginous zone was
a reaction to compression, and later the zone became
thinner, suggesting that the TMJ is able to restore and
reverse the reaction. These changes were related to the
torque applied to the head of the mandibular condyle in
the posterolateral and anterior medial directions [17].

When the applied force was exceeded, the joint’s
ability to degenerative changes in response to compres-
sion arose, causing a decrease in the thickness of the
cartilaginous zone, fibrous contraction, and erosion of
the articular cartilage. In such cases, after the orthogna-
thic procedure, degenerative changes often occur when
mandibular relocation compresses the condylar head,
but they are reversible if the applied force is small [18].

When bone distraction was applied gradually in the
ascending branch, Karaharju-Suvanto et al. reported
that it affected the condyle on both the ipsilateral and
the opposite side [19]. Endochondral ossification was
observed between the cartilaginous zone and the bone
tissue, the cartilaginous zone became thinner, and the
bone on the ipsilateral side became denser than on the
opposite side; these changes later resumed.

In their study, Kim S. G. et al. [20], showed that the
proliferation of the hypertrophied cartilaginous zone
and endochondral ossification of the condyle increased
with increasing distraction from 2 to 5 mm, no differenc-
es between the two sides were observed. Endochondral
ossification of the condyle was more on the opposite
side. This was similar to Karaharju Suvanto et al., Al-
though the level of distraction differed [21].
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Conclusions. Thus, under the conditions of trauma  ers was broken. Pronounced bundles of collagen fibers
to the angle of the mandible after 30 days in the tem-  characterized the architectonics of the intermediate

porc?rr)andibular joint, char)ge's'occurred on the side of  |ayer. There were probable processes of calcification of
the injury. They were not significant and were compen- the deep layer of cartilage.

tory to change the | nd redistribution of pr r
satory to change the load and redistribution of pressure Prospects for further research. Our further research

on the joint surface. As a result, in the central part of .
the mandibular head’s articular surface. the surface 2ims to study the features of the ultrastructure of the

plate was defibered, the shape and location of the lining articular surface of the temporomandibular joint in rats
cells of the tangential transition layer were changed, the ~ under conditions of unilateral skeletal trauma of the
boundary between the superficial and intermediate lay-  mandible.
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FCTONOIN4YHA XAPAKTEPUCTUKA CYINMOBOBOIO XPALLA CKPOHEBO-HUXHbOLLENEMHOIO CYINOBY 3A
YMOB CKE/IETHOI TPABMU

TkaueHKo A. C.

Pe3stome. MWTaHHA CTPYKTYpPHOI OpraHisaLii CKPOHEBO-HUMKHbOLLENENHOrO cyrioba 3a YyMOB BM/MBY Pi3HUX
UMHHWMKIB yXe TPUBANMI Yac NpuBepTatoTb yBary 6aratbox cneujianictis. OAHIEID 3 NPUYUH PO3BUTKY ANCHYHKLN
CKPOHEBO-HUKHbOLLEIENHOrO cyrnoba moxe ByTW HafABHI B aHaMHE3i NOLIKOAXKEHHA LeNenHO-NLEBOT AiINAHKM,
AKi BU3HAYalOTbCA NOCTIMHUM 3POCTaHHAM YaCTOTU LLLENEeNHO-/INLEBOrO TPAaBMATU3MY, AKa B CepesHbOMY CKNAJAE
Bia 6,0 0o 16,4% BCix TpaBM MMpHOTo Yacy. Cepeq TpaBM LWenenHO-TNLEBOI AINAHKM NEPENOMU HUKHDBOI Lenenm
CnocTepiraTbcA HanvacTiwe i 3ycTpivatoTbea y 67,3-87,1% Bunagkis. Mpu ubomy, iCHYOUM AaHI YW 3MIHIOETBLCA
Ta AK MOPGONOriYHUI CTaH CKPOHEBO-HUMKHbLOLWLENEMHOTO cyrnoba npu TPaBMi HUXKHbLOI Wenenu Ha CbOroAaHi
€ cynepeuynuBsi Ta MOTpebyloTb MOZANBLIONO AOCAIAKEHHSA. TOMy METOK HAWOoro AO0CNIAMKEHHA 6yn0 BUBYUTH
MiKpPOCKOMIiYHi Ta ricTtomopdomeTpmnyHi 0cobaMBOCTi cyrnoboBoi NoBepXHi CKPOHEBO-HUXKHbOLLLENENHOro cyrnoba
Yy LypiB 33 YMOB OAHOCTOPOHHbOI CKENIEeTHOT TPAaBMM HWMMKHBOI Wenenu. [ocnigxeHHa nposeaeHo Ha 20 6ianx na-
60pPaTOPHUX LLypPaX-CaMUAX 3PiNIOro BiKY, MOAINEHUX HAa KOHTPO/IbHY Ta eKCNepuUMeHTaIbHY Frpyny TBapuUHU 3 O4HO-
CTOPOHHbOI TPABMOIO KyTa HUMKHbOI LLeNenu, AKy MOAEN0BANN WASXOM ocTeonepdopaLii 4iNAHKM KyTa HUKHBOT
wenenu ctomaTtonorivHum 6opom. JocnigxkeHHA cyrnoboBux nosepxoHb 060x cyrnobis nposogunan Ha 30-Ty
[006y nicns 3aBAaHHA TPAaBMU TiCTO/IOMNYHMM METOAOM i3 3abapBieHHAM 3pi3iB remaToKcuaiH-eo3nHom. CBiTaoBy
MiKpOCKOMito NPOBOAMAM 3 BUKOPUCTAHHAM Mikpockona Olympus BH-2 (finoHis). OTKe, 3a yMOB TpaBMyBaHHSA KyTa
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HUKHbOI LWenenn Yyepes 30 AHIB Y CKPOHEBO-HUXKHbOLLENENHOMY Cyr106i 3MiHM Bifbyanca Ha CTOPOHi TpaBmu. BoHu
He 6ynn 3HaYHMMM Ta MaZI KOMNEHCATOPHUI XapaKTep Ha 3MiHY HaBaHTAXKeHHA Ta Nepepo3noAiNy TUCKY Ha Cyro-
60BYy NoBepxHto. BHacnigoK Yoro, y LEeHTPanbHil AinaHLi cyrnoboBoi NoBepxXHi roNliBKM HUXKHbOI LWeenu Biadynoch
PO3BONIOKHEHHA NOBEPXHEBOI NIACTUHKM, 3MiHA GOPMM Ta PO3MILLEHHA BUCTEAAIOUYMX KNITUH TaHTeHLiaNbHOro
nepexigHoro wapa, NopyweHHA MEXi MiK NMOBEPXHEBMM Ta MPOMIXHMMMK WapaMun. ApPXiTEKTOHIKA MPOMIXKHOro
LIapa XxapaKTepusyBanacb BUPAKEHUMM MyYKaMM KOlareHOBMX BOIOKOH. Manu iMoBipHe MicLie BUpaKeHi npoLecu
Kanbumoikauii rybokoro wapa xpstia.
KntouoBi cnoBa: CKpOHEBO-HUXKHbOLLENENHUI CYr106, TPaBMA, HUMKHA LLenena, LWypu, ricTonoria.

THE HISTOLOGICAL CHARACTERIZATION OF THE ARTICULAR CARTILAGE OF THE TEMPOROMANDIBULAR
JOINT UNDER CONDITIONS OF THE SKELETAL INJURY

Tkachenko A. S.

Abstract. The issues of the structural organization of the temporomandibular joint under the influence of various
factors have attracted the attention of many specialists for a long time. One of the reasons for the development
of dysfunctions of the temporomandibular joint may be a history of damage to the maxillofacial region, which is
determined by the constant increase in the frequency of maxillofacial injuries, which averages from 6.0 to 16.4% of
all peacetime injuries. Among the injuries of the maxillofacial region, fractures of the lower jaw are observed most
often and occur in 67.3-87.1% of cases. However, the literature data on this problem are contradictory and indicate
the absence of unified and accurate ideas about the morphology of the joint in normal conditions and in various
pathological conditions. Therefore, the aim of our study was to study the microscopic features of the articular
surface of the temporomandibular joint in rats with unilateral skeletal injury of the lower jaw. The study was carried
out on 20 white laboratory male rats of mature age, divided into the control and experimental groups of animals
with unilateral trauma to the angle of the lower jaw, modeled by osteoperforation of the angle of the lower jaw
with a dental burr. The study of the articular surfaces of both joints was carried out on the 30th day after injury by
the histological method with staining of sections with hematoxylin-eosin. Light microscopy was performed using an
Olympus BH-2 microscope (Japan). Therefore, under the conditions of trauma to the angle of the mandible after
30 days in the temporomandibular joint, changes occurred on the side of the injury. They were not significant and
were compensatory in nature for changes in the load and redistribution of pressure on the articular surface. As a
result, in the central part of the articular surface of the head of the mandible, there was a defibration of the surface
plate, a change in the shape and placement of the lining cells of the tangential transitional layer, and a violation
of the boundary between the superficial and intermediate layers. The architectonics of the intermediate layer was
characterized by pronounced bundles of collagen fibers. There were probable processes of calcification of the deep
layer of cartilage.

Key words: temporomandibular joint, trauma, lower jaw, rats, histology.
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FMCTONOM4YHA XAPAKTEPUCTUKA CYTNIOBOBOTO XPALLIA CKPOHEBO-
HUXHbOLLENEMNHOIO CYINOBY 3A YMOB CKEJIETHOI TPABMU

CyMCbKUI aeprKaBHMii yHiBepcutet (m. Cymu, YKpaiHa)
artemstkachenko@ukr.net

MumaHHA cmpyKMypHOI op2aHi3auii CKPOHEBO-HUMHbLOWEEMHO20 Cy2106a 30 yMO8 81Uy Pi3HUX YUHHUKI8
mpusanuli Yac npusepmarome ysazy bazameox cneyianicmis. Ceped mpasm wjesnenHo-auyesoi GinaHKuU nepesomu
HUMXCHbOI Wenenu crnocmepiearomeca Haldacmiwe i 3ycmpiyaromeca y 67,3-87,1% sunadkis. lpu ysomy, icHyro4u
O0aHi Yu 3MIHHOEMbCA Ma AK MOPEOA02iYHUL CMAH CKPOHEBO-HUMHBLOWENEMHO20 Cy2n106a npu mMpasmi HUMHbLOI
wesnernu Ha cb0200HI € cynepeynusi ma nompebyroms MooasnbU020 00CAIOHEHHS.

Memotro 6yn0 8usHaYyumu MiKpocKoniyHi ocobausocmi cy2nob6080i No8epxHi CKPOHEBO-HUMHbOUW,ENENHO20
cy2noba y wypie 3a ymos 00HOCMOPOHHLOI CKeAemHoi mpasmu HUXCHbOI wenenu.

LocniomeHHsa nposedeHo Ha 20 binux AabopamopHUX Wypax nodineHux Ha KOHMPOsbHY MA eKCepuUMeHMasnbHy
epynu. TeapuHam Opyzoi epynu mooenosasnu O00HOCMOPOHHK MPAsMy Kyma HUMXCHbOI wenenu Wisaaxom
ocmeonepgopayil QinAHKU Kyma HUMCHbOI wenenu cmomamosnoziyHum 6opom. [focnidxwceHHa cyanobosux
rnosepxoHo 060x cyenobie nposodunu Ha 30-my 006y nicada 3a800HHA MPAsMU 2iCMOos02IYHUM MemoOoM i3
306apeneHHAM 3pi3ie 2eMAMOKCUIH-€03UHOM.

3a ymoe mpasmy8aHHA Kyma HUXHbOI wienenu yepe3 30 OHi8 Y CKPOHEBO-HUMHbOWENEMTHOMY Cyenobi 3miHU
8i06ynuca Ha cmopoHi mpasmu. Y yeHmpasbHili 0inaHyi cy2noboeoi mosepxHi 20/1i8KU HUXHLOI Wenernu 8i0by10ckb
P0380/I0KHEHHS N08epPXHEe80I NAACMUHKU, 3MiHA (hopMU Ma PO3MilleHHA 8UCMENAYUX KAIMUH maHaeHUian6Ho020
repexioHo20 wapa, rnopyuleHHsa MeXci Mixc mogepxHeaumM ma rnpoMiXCHUMU wWapamu. ApXimeKmoHiKa npomixcHo2o
wapa xapakmepusysanacs 8UPAHEHUMU My4YKAMU KO/1a2eHOB8UX 80/10KOH. Masu imosgipHe micye supaxceHi npoyecu

Kanbyughikayii 2n1y60oKo20 wapa xpaua.

Takum YUHOM, MOPEO02IYHI 3MIHU 8i06YUCA Y Cyenob08oMy XPAU, CKPOHEBO-HUMXCHbOWENENHOo20 cyanoba
HA CMOPOHI MPABMOBAHOI HUMCHLOI Wenenu. BoHu He Byau 3HaQYHUMU Ma Masnau KOMIeHcamopHuli Xxapakmep Ha
3MiHY HABAHMAX(EHHA Ma repepo3nodisny MUCKY HA cy2n0608y NOBEPXHIO

Knrouoei cnoea: ckpoHeso-HUMXCHbowenenHuli cy2no06, mpasma, HUXCHA wenend, uwypu, 2icmonoais.

38’A30K nybniKauii 3 n1aHOBMMM HAyKOBO-AOCAIA-
HUMKU pobotamu. PoboTa BMKOHAHA 3rigHO 3 MJIAHOM
HayKoBMX pgocnigxeHb CymMCbKOro [epaBHOro YHi-
Bepcutery MOH YKpaiHu i € CKNagoBOK YAaCTUHOK Ha-
yKOBO-gocigHoi Temu Kadeapu ctomatonorii CymcbKoro
nepxasHoro yHiBepcuTteTy MOH YkpaiHu «Kniniko-nabo-
paTopHe 06rPYHTYBAHHA 3aCTOCYBAHHA Cy4aCHUX Meany-
HWX TEXHOJIOTIN B AjarHOCTML,, iKyBaHHi Ta NpodinakTmLi
3aXBOPHOBAHb OpPraHiB MOPOXHWHW pOTa Ta LLEeNenHo-
NNLEBOT OINAHKMUY» (OepsKaBHUM peecTpauiiHuii Homep
0121U113582).

Bcryn. MUTaHHA CTPYKTYPHOI OpraHisau,ii CKpoHeBo-
HUXKHboLenenHoro cyrnoba (CHUIC) 3a ymoB Bnausy
Pi3HUX YNHHMKIB TPUBAINIA Yac NpuUBepTaloTb yBary b6a-
raTbox cneujanictis. MNpoTte niTepaTypHi AaHi WoA0 LiEl
npobaemu cynepeynnsi Ta cBigyaTb NpPo BiACYTHICTb €An-
HUX | TOYHMX yaBneHb Npo mopdonorito CHLWC y Hopmi
Ta NPW PiI3HUX NATONOMYHUX CcTaHax [1, 2]. EAMHO BM3HaA-
YEeHMX MPUYMH 3aXBOPHOBAHHA Ta gucdyHKuin CHLUC Ha
CbOrogHi He icHye. BueHi BMAINAIOTL TP OCHOBHI Teopii:
OK03ilHI NopyLleHHA, M'A30BuUIA gucbanaHc, ncnxoodisi-
onoriyHni peHomeH [1, 3].

[enki BYeHi BKasyloTb, WO NpY B3aemMoAji GpisnuHmx,
E€MOLINHNX HaMNpPy)KeHHSAX Ta OK/M3iMHIN AncrapmMoHii,
aHOManiM Ta NaToONOriN NPUKYCY BMHUKAE rinepdyHKLisn
JKYBa/ZIbHUX M’A3iB i3 MoABOI Yy HUX yTomM, 6onto, 06-
MEXKEeHHA pyxy B cyrobi, Wwo sese A0 GYHKLiOHANbHUX
Ta CTPYKTYPHUX 3MiH y cyrnobi [4]. Y 30-40% Bunagkis
CNOCTEePIraeTbcA NOEAHaHHA 3axsoptoBaHb CHLLUC 3 oc-
TEOXOHAPO30M LUKMIMHOTO Biaainy xpebta [5]. Brpata abo
3MiHM y 3yHax CyNPOBOAKYETLCSA 3HUMKEHHSAM OK/HO3iINMHOI

BMCOTM, LLO 3YMOB/IHOE 3MiHY MO/IOMKEHHA CYrI06HUX Bia-
POCTKIB HUMKHbOI Wenenu B cyrnobHux amkax [2]. Y 6a-
raTbOX XBOPUX NPUYNHOK PO3BUTKY AMchYHKLi CHLLC €
nopyLueHHs y 3yboLuenenHili cuctemi, WO BUHUKAW Nicns
npoTe3yBaHHSA, NIOMOYBaHHSA YM BUAANEHHSA 3ybiB, one-
paui Npu WMPOKO BIAKPUTIA POTOBIN NOPOXHUHI, Npu
NaToNoriyHil cTepTocTi 3y6iB, Npu Bpykcmami [6].

TaKoX, € AaHi, AKI BKa3yOTb Ha Te, LWo noHazs 80% Bu-
nazKis 3axsoptoBaHHA CHLLC He noB’A3aHi i3 3ananbHUMMK
npouecamu, a 3ymoBaeHi GyHKLIOHaAbHUMM MOpPYLUEH-
HAMM [7]. BHyTpiWwHi po3nagn CHLC y 28% oci6 BunAB-
nATbes BUNaaKoso. AnceoyHKuis CHLLC BiamivaeTbea 3
4acToToto Bif, 5 00 85% HaceneHHs, y TOMy 4mchi i B ocib
monogoro Biky. AncoyHkuia CHLLC i3 6o1b0BUMM cMHAPO-
MOM € OZHi€ 3 popM XpOoHiyHoro anuesoro 6onto [8, 9].

OfHi€o 3 NpUYMH Po3BUTRY AMCcPYHKLi CHLLC moxke
6yTM HasfBHI B aHaMHe3i NOLWKOAMKEHHSA WenenHo-nuue-
BOI AiNAHKM, AKI BU3HAYaOTbCA MOCTIMHUM 3POCTaHHAM
YacTOTU LLENEenHO-INLEBOrO TPaBMaTU3MY, AKUI B ce-
peaHboMy cKnagae Big, 6,0 o 16,4% BCix TpaBM MUPHOTO
yacy [10-12]. Cepeqn TpaBM LIENENHO-NNLEBOI AiNAHKN
nepesioMM HUMKHBOI Lesenn CnocTepiraloTbca HakvacTi-
Wwe i 3ycTpivatotben y 67,3-87,1% sunazakis [13, 14]. Mpwu
LbOMY, ICHYHOUM AaHi YM 3MIHIOETbCA Ta AK MOpdonoriy-
Hu ctaH CHLUC npu TpaBMi HUMKHbOI WEnenn Ha Cbo-
rofHi € cynepeynusi Ta NoTpebytoTb NOAANbLLIOIO AOCHI-
AXeHHs [15].

MeTa gocnigyeHHs — BU3HAYMUTU MIKPOCKONiYHi oco-
6amBocTi  cyrnoboBOi MOBEPXHI CKPOHEBO-HUMKHbBOLLE-
nenHoro cyrnoba y Lypis 3a yMOB OLHOCTOPOHHbLOI CKe-
NEeTHOI TPABMU HUXKHDbOI Lenenu.
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O6’ekT i meTogu pocnigyeHHA. EkcnepumeHTanb-
He OOCNiAXKeHHs nposedeHo Ha 20 6inux nabopatop-
HUX Lypax-camuAx 3pinoro BiKy 7-9 micAuis, nogine-
HUX Ha Taki rpynu: | — KOHTpoO/bHA ANA NPOBeLEeHHA
KOPEKTHOr0 MOPIBHANBHOIO aHanily oAeprKaHuxX AaHuX
(10 wypis); Il — TBAPUHM 3 OAHOCTOPOHHbLOK TPABMOK
KyTa HWKHbOI wenenun (10 wypis). MiggocnigHux TBa-
pVH pgornaganv BiANOBIAHO A0 3aralbHOMPUNHATUX
peKkomeHAaLi, BUMOT Ta MOMOMEHb LWOA0 AOMAAy 3a
nabopatopHumu TBapuHamu: lenbCiHCbKa Aeknapauisa
leHepanbHOI acambnei BcecBiTHbOI MeauyHOI acouiauii
(2000 p.); MonoxeHHs «EBPONENCHKOI KOHBEHLi Mpo
3aXMCT XpebeTHUX TBapWH, AKI BUKOPUCTOBYIOTbCSA A/A
eKCNepuMEHTIB Ta iHLWKMX HayKoBuX Uinein» (Ctpacbypr,
1985). Mig 4yac npoBeAeHHA AOCNIAHMX POBIT HOpPMM
€TUKM i Mopani He Bynn NopyLLEHi.

TpaBmy HUXKHBOT LLEeIeny NPOBOAW/IN LLIAXOM OCTEO-
nepdopaLii AiNAHKM KyTa HUMKHbBOI LeAenu cTomaTono-
riyHMm 6opom [16]. Ana uboro onepatMBHe BTPYYaHHS
NPOBOANIN B CTEPU/IBHMX YMOBaX Nif, KETaMiH-KCUNasn-
HOBMM HapKo30M. Pobunun ofHOBIUHUIA PO3Pi3 NO HUXK-
HbOMY Kpato HUXKHbOI Wwenenu. licna Tynoro posseaeH-
HS »KYBa/IbHOTO M’A3a Oro/1H0Ba/IM TiI0 HUMKHbLOI LEenenm.
3a A0NOMOrot NopTaTUBHOI 3y6oTEXHIYHOT BopMalLMHK
cTepuibHUM 6opom (d 1,6 mm) npu mannx obepTax 3 oxo-
NOAMKEHHAM Ta PACHUM NMPOMMBAHHAM CTEPUAbHUM Oi3i-
O/10FIYHUM PO3YMHOM Y KYTi HUXKHbBOI Leneny BUKOHYBa-
N1 0TBIp BiKCYOUYMN NPOHMKHEHHS 6Opa CTOMATONONYHUM
wnaTenem, AKWM NPUKIALAAN A0 BHYTPILHbOI NOBEPXHi
KICTKM. 3 eKCMepuMeHTy TBapuH BUBOLUIN LUIAXOM Me-
peno3yBaHHsA TIONEHTa/I0BOro Hapko3y (4mr/100 r macu
Tina) yepes 30 AHIB NicaA 3aBAAHHA TPABMMU.

3 meTol BMBYEHHS MiKpoCKoniyHoT 6yaoBu Bianpe-
napoBaHi roNiBKM HUXHbLOI wWenenu o¢ikcyBann B 10%
po3unHi dopmaniHy, MNOTIM NPOBOAMAM AeMiHepani-
3auito B 5% BogHomy po3umHi TpunoHy b. [dani 3pasku
3HEBOAHIOBANM B CNMPTAxX 3POCTAKOYOI KOHUEHTpaLl Ta
NPOBOAWAN 3aAMBaHHA B NapadiH. MoTim 3 oTpMmaHnx
npenapartis pobuan 3pism Ha caHHOMY MiKpoTomi MC-2
TOBLYMHOW 4—6 MKM. ®apbyBaHHS NPOBOAUAW reMaTOK-
CUNiH-€03UHOM, CBIT/IOBY MIKPOCKOMitO — 3 BUKOPUCTAH-
HAM Mikpockona Olympus BH-2 (finoHis).

Pe3synbratn pocnigreHHa. Y cyrnobosomy XpALli
FONBKM HUXKHBOI LLLeNIenn, AK Ha CTOPOHI TPaBMMU TaK i
NpoTUAexHiN, 3bepiranacb YiTKO BUparkeHa 30HasbHa
6ynosa. MNosepxHeBuit Wap 6esnocepegHbo 06epHEHW
y cyrno6oBy NOPOXKHWUHY, NPeACTaBAeHWU BONOKHUCTOO
NJACTUHKO, Cepes, BOJIOKOH AKOi CNOCTepirainca Knitu-
HW BUTATHYTOT GOPMM 3 NapanesibHO PO3MILLEHOIO BiCCHO
0o cyrnobooi nosepxHi (puc. 1). KonareHosi Bo/sOKHa
BOJIOKHWUCTOI NAIACTUHKKM BynK TicHO 3B’s3aHi 3 KoslareHo-
BOIO CTPOMOIO MaTpUKca npuaernoro wapa. Taka crpora
TaHreHLiaIbHa OPIEHTOBAHICTb KOJIAareHOBMX BOJIOKOH
NnoBepxHEeBOro LWapa 3abesneyye piBHOMIpPHUI PO3Noain
30BHILLHbOrO TUCKY N0 NOBEPXHI cyrnobosoro xpAwa. Mo-
OEKyau, Y UeHTpanbHil ainaxui cyrnobosoi noBepxHi ro-
NiBKM HUXKHbBOI LENEeNnM Ha CTOPOHI TpaBmM Bigmivanoca
PO3BO/IOKHEHHSA NMOBEPXHEBOI NIACTUHKM (puc. 2).

ToHKa KonareHoBa NJacTMHKa H6e3nocepesHbO MeX-
yBana 3 TaHreHUja/IbHUM nepexigHUM LIAapOM MIOCKMUX
KNITUH, AKWIA NpeacTaBaeHni BUCTENAIOYMMM KAITUHAMM
(puc. 1-2). Y cyrnoboBomy XxpALi Ha 340pOBIlA CTOPOHI
BOHW Manw, 3ae6inbworo BUTArHYTY GOpPMy OpiEHTOBa-
Hy napasiefibHo cyrn1oboBil NoBepxHi, HEBENKUIN 06’em
LMTONA3MM, ane BesKe oBasibHe agpo (puc. 3). Li kni-

TMHM MO XapaKTepy Ta PO3BUTKY OpraHesn BigHOCATLCA [0
3pinux gudbepeHLiioBaHUX, afe Mas0aKTUBHUX XOHAPO-
umnTiB. KNiTMHM po3milyBanmcs BiGHOCHO Ha OAHAKOBIMN
BiACTaHi O4MH Bif, O4AHOrO BHACMIAOK PIBHOMIPHOIO PO3-
NOAINEHHA MaTPUKCa MiXX HUMW. Ha CTOPOHi TpaBmoBa-
HOT HU}KHBOT LLLeIeNM Lji XOHAPOUMTM ByIn HEeNpaBUIbHOI
dopmMU, HITKOT MeXKi MK HUMKU Ta NPUAEIIUMU LIApPaMK
MiCLAMW He CrnocTepiranocb BHACNIAOK YLLiIbHEHHA Ma-
Tpukca (puc. 1-2).

Ha meXi MiK NoBepxXHEBMM Ta MPOMINKHMM LLIAPOM
cyrno6oBoro xpswa B 060x NOBEPXHAX KNITUHN HabyBau
XapaKTepy 3pinnx audepeHuiioBaHMX, afne Mano akTmB-
HUX XOHAPOLMTIB Ta Manun pag ocobamsoctelt. BoHM mic-
TUAN OfHE, YITKO BMPAXKeHe Ta LEeHTPasbHO po3MmilleHe
A4PO, AOCTATHIO 33 M/IOLWE0 UUTonaasmy Ta 34ebinbLo-
ro pPo3MillyBannCA i30reHHUMM rpynamun KnituH. MNepe-
BaXKHO 36epiraBca pagjiasibHO OPiEHTOBaHWUI cyrnoboBil
NoBepxXHi NOPAAOK PO3MILLEHHA KNITUH (puc. 1-3).

MpoMixKHMI Wap 3aimas binbly MO now,i YacTu-
Hy cyrno6oBoro xpsawa B 060X Cyr1060BUX MOBEPXHAX.
OCHOBHa 4aCTWMHA MPOMIKHOMO LWapa MicTUNA TUNOBI
XOHAPOUMTW, AKI PO3MILLYBAIUCA i30T€HHMMMK Tpynamum
(puc. 1-3). Ane, Ha CTOPOHi TPAaBMOBaHOI HUXKHbLOI Liesie-
nu cnocTepiranaca 6i/blWw BUparkeHa apXiTEKTOHIKa LbOro
lapa, AKa XapaKTepu3yBasaCb BUPAKEHUMMU MyYKaMU
KONareHOBMX BOJIOKOH, fKi MPOHWKatouM 3 H6as3asbHOro
Lapa yTBOPIOBAIN MiXKTEPUTOPIaNbHI AiNAHKK, a nepe-
NAETEHHAM OKPEMMWX BOJSIOKOH — HABKONOKAITUHHWI
KOMIAareHOBMI KapKac — NnepunakyHapHi ginaHkn. OcTaH-
Hi MatoTb HaWbiNbLWy LWINBHICTb KONAreHOBUX BOJIOKOH
(puc. 2).

[MMboKMIA Wap cKknagascsa i3 gobpe Po3BMHEHOI pa-
JianbHOI 30HM Ta 30HU KanbLMdikoBaHOro xpswa (puc.
1-3). MaTpuKc uboro wapa bys npeacTaBAeHUIA NOTYXK-
HUMM pagiaibHUMKU MyYKaMU KOJIareHOBUX BOJIOKOH,
6e3nocepefHbO 3B'A3aHNUX 3 MiA/ErNO KiCTKO, 3i CTO-
POHWU AKOI MPOHMKANM KPOBOHOCHI KaninApwu. KnitmHu
LbOro wapa npeacTaBieHi 3pinumm rineptpopoBaHMMM
XOHAPOLMTaMM, KOOHKM AKMX PO3MILLYIOTbCA MiXK pa-
OiaNIbHUMM NOTYXXKHUMW MYyYKaMU MiXKTEPUTOPIANBHOTO
maTpuKca. Lii KniTMHM 3abe3neyytoTb Npouecu Kaabuu-
dikauii. MMHoKNMI Wwap BxKe byB 3a4enIeHHNN NPOLECOM
KanbumoikaLii Ta MaB b6inbll iHTEHCMBHE 3abapBaeHHA Ha

PucyHoK 1 — Cyrno6oBa noBepXxHA roniBKU TPaBMOBAHOI HUXKHbOI
wenenu. 3abapeBaeHHA: reMaToKcUniHOM Ta eo3uHom. 36.: x200.
Mo3HayeHHn: 1 — BONOKHUCTA NIACTUHKA, 2 — BUCTENAIOMI KAITUHK
nepexigHoro wapa, 3 — XOHAPOLUTU MiXK NOBEPXHEBUM Ta
NMPOMiXHUM LIapamHu, 4 — i30reHHi rpynu XoHAPOLMUTIB,
5 — pemapkauiiiHa niHia, 6 — rMbokuii wap
(3oHa KanbuudikoBaHoro xpawa).
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PucyHoK 2 — Cyrno60Ba NoBepXHsA roNiBKM TPaBMOBAHOT HUXKHbOT
wenenun. 3abapsieHHA: reMaTOKCUAIHOM Ta eo3uHoM. 36.: x200.
Mo3HaueHHA: 1 — pOo3BOJIOKHEHHA NOBEPXHEBOI BOIOKHUCTOT
NNACTUHKYU, 2 — BUCTENAIOYI KNITUHU nepexigHoro wapa,

4 — HAaBKONIOKNITUHHMIA KONareHOBUIA KapKac, 5 — AemapKauiiiHa
niHif, 6 — M60oKKMiA Wwap (30Ha KanbundikoBaHOro xpsaLua).
riCTONOrIYHUX 3pi3ax cyr1oboBOi NOBEPXHi roNliBKM TpaB-

MOBaHOI HUKHbOI Wenenu (puc. 1-2).

Mpouec Kanbuudikayii y XpALL po3noBCHOAKYETHCA
3i CTOPOHKU cybXOHApPanbHOI KiCTKM B340BXK AOBrol BiCi
KONareHoBMX BOJIOKOH MaTpuKca 6a3anbHoi 30HM, nep-
NeHAUKYNSPHO CyrnoboBii NoBepxHi. HaBKoMO KAITUH,
AKi 3aKiHYYIOTb CBIM KUTTEBUIN LIMKA 1 NEePEeTBOPIOOTLCSA
Y NYXMPYaCTUI XPALL, BiAKNAAEHHA KANbLLiO 30BHI LMTO-
naasmaTUyYHOi MembpaHM MatoTb BUMNAL A0BOAI Fpy6umx
HalwapyBaHb Ta iIHTEHCMBHOrO eo3mMHodinbHOro 3abaps-
NeHHA.

[nMMboKa 30Ha Y LiOMY, BKAKOYAOUM AeMapKaLinHy
nidito (puc. 1-3), npeacrasnsna coboto GyHAAMEHT cy-
rnoboBOro xpALLa, Yepes AKUA TUCK NepesaeTbCA CyOXOH-
ApanbHil KicTui.

Ha rictonoriyHux 3pisax cyrnoboBoi NOBEpPXHi roNiBKK
TPaBMOBAHOI HUXKHbOI LLLENIENK, B OKPEMMX AiAHKaX cy6-
XOHAPANbHOI KiCTKM Byna BiACYTHA KiCTKOBa MAcTUHKa,
Ka/ZbLLMHOBAHUI XpAL, 6e3nocepefHbO KOHTAKTyBaB i3
KiCTKOBMMM NlakyHamu rybyaToi KicTKU. MexKa mixK ru-
60Kol0 30HOI cyrnoboBoro xpAwa Ta cybxoHApanbHOI
KicTKM Byna BiAHOCHO piBHOMIpHa, ane Ha HEeBE/IMKUX Aj-
NAHKAX KICTKOBA TKAHWHA Y BUINALI OCTPIiBL,iB MPOHMKana
3 cybxoHAPaNbHOI KiCTKM y MMBOKY 30HY cyrnobosoro
XpALLa.

Y 30Hi Kanbuuoikauii Bigmiyanaca aemapKauiliHa
NiHia y 060x cyrnoboBmx NOBEPXHAX, AKA PO3LiNAE Kaslb-
LUMHOBaHWI XpAL, Bif, HeKanbUMHOBaHOro. BoHa mae
BUMNAL XBUAACTOI HEMepPepBHOI NiHii, AKA BigPI3HAETbCA
6a3odinieto. Y 4YacTuHi 3paskiB LWifbHiCTb 6a30¢inbHOI
NiHIT HEBEIMKa Ta MaiyKe He Bigpi3HAETbCA Bif, CyCiaHIX
AinsHOK. BoHa ABnse coboto BiAOKpeMAEHY TOHKY AinsH-
KY MaTpuKca xpawa. binbwoto mipoto Le cnocTepiranoca
Y CyrnoboBoMy XpsLLi Ha 340POBilA CTOPOHI.

O6roBopeHHA pe3ynbraTiB gocnigyKeHHA. Malixe
33% HaceneHHA mMatoTb xo4a 6 oAMH CUMNTOM 3axXBOpIO-
BaHHA CKPOHEBO-HMXKHbOLLLENENHOro cyrnoba, ane nuwe
3,6-7% 3 HUX 3BepPTalOTbCA 33 NiKyBaHHAM. CuCTEMATUYHI
3aXBOPIOBAHHA, TPAaBMU, MexaHiuHi pakTopu, HagmipHe
abo He3sbanaHcOBaHe MexaHiYHe HaBaHTaXKeHHA, He3ba-
NlaHCOBaHa Hanpyra y cyrmobi moxe npu3BecTu A0 BU-
HUKHEHHA gereHepaLii Ta BHYTpPiWHiX nopyweHb CHLIC
[15].

PucyHoK 3 — Cyrno60Ba noBepxHA roNiBKU He TPaBMOBAHOI
HWXHbOT wenenu. 3a6aaneHHﬂ: remMmaTtoKCUNiHOM Ta €03UHOM.
36.: x200. Mo3HayeHHA: 1 — BONOKHUCTA NNACTUHKA, 2 — BUCTENAIOUI
KNiTUHKU NepexiaHoro wapa, 3 — XOHAPOLMUTU MiXK NOBEPXHEBUM Ta
NPOMIXXHUM Wapamu, 4 — i30reHHi rpynu XOHAPOLMTIB,

5 — AemapkauiitHa niHiA, 6 — M6okui Wwap
(3oHa KanbuudpikoBaHoro xpawa).

Cepep, TpaBm LWeNenHO-NLEBOI AINAHKM Nepenomm
HUXHbOI LLeNenu CnocTepiratoTbca HakyacTiwe i 3ycTpi-
Yatotbea y 67,3-87,1% sunagakis [13, 14]. LLo6 3po3ymitn
un BigbyBatoTbcs mopdosoriyHi 3miHK y CHLLC 3a Tpas-
MYBaHHA HUKHbOI LWenenu, Hamu Byno BUKOpUCTaHa Ta
BMBYEHA MOAE/Ib EKCNEePUMEHTANIbHOr0 TPaBMyBaHHA
KyTa HWXHbOI Wenenu 6inoro nabopaTopHoro Liypa.

Mwu BcTaHoBUAMN, WO nicns 30 4ib Big MOMEHTY Tpas-
MyBaHHA B 060X CKPOHEBO-HUXHbOLENEeNnHMX cyrnobax
36epiraBcs NpPaBUAbHUIA 30HANBbHO-KAITUHHUIA NOPALOK
XapaKTepHUn ans gaHoro cyrnoby. Ane, y cyrnobi Ha
TPaBMOBaHilA CTOPOHI Yy LEHTpanbHil ainaHui cyrnobo-
BOI MOBEPXHi FONIBKM HUXKHBOI LWenenn 6yno BigmiyeHo
PO3BO/MIOKHEHHS MOBEPXHEBOI MAACTUHKM, 3MiHY dopmu
Ta PO3MILLEHHA BUCTENAKOYUX KAITUH TaHreHLiaIbHOro
nepexigHoro Wwapa, YacTKoBa CTEPTICTb MEXKi MiXK npuie-
IIMMM LIAPaMM, WO € HACNIAKOM He PiBHOMIPHOro pos-
MOAiNY HaBaHTaXKeHHA No NOBEPXHi CYr1060BOro XpALLa.

TaKoXK, CNif, 3a3HA4YMTH, LLO HA CTOPOHI TPaBMU y Cy-
rnobi 6yna 6inbl BMpaxKeHa apxiTEKTOHIKA NPOMIXKHOTo
Wwapa, AKA XapaKTepu3yBaslaCb BUPAXKEHUMU MNy4YKaMu
KoNnareHoBWX BOMIOKOH. [laHuit GaKT € KOMMNEeHCATOPHO
peakujielo Ha 3MiHy nepeposnoaisly TUCKY Ha cyriob,
AKWIM 34iNCHIOETBCA 3i CTOPOHM Lenen.

LlikaBvm By/10 BUABKUTH, LLLO Y TIMOOKOMY LUApi NpoLie-
CU KanbumdiKauii XxpsLLa maam 6inblu BUparkeHUA Xapak-
Tep y cyrnobi Ha CTOPOHI TpaBmM, WO NiATBEPAKYBANOCH
6inblWw iHTEHCMBHMM 3a6apBAEHHAM FiICTONONYHUX 3pi3iB
Y UMX 30Hax. Lie morke cBigunt npo 6inbluy BacKkynspu-
3aLit0 NPUAErnX Wapis, BHACNIAOK 3anyLLeHMX 3anaib-
HWUX NPOLECIB Y TPAaBMOBaHIl KicTui. Ane, gaHnin GakT, Ha
Hally AyMKyY, NoTpebye NofanbLIoro AOCiAKEHHS.

AHanisyroun pag oocniaskeHb, AKi 6yan npucesyeHi
BMBYEHHIO 3MiH, fKi BigbysatoTbca y CHLLC 3a ymoB pis-
HUX TPaBMYHOUYMX YMHHUKIB, MU AiALWAN BUCHOBKY, LLO
OaHUI cyrnob BONOAIE NOTYKHUMM KOMMEHCAaTOPHUMM
MOX/IMBOCTAMM.

Tak, Xapnep Ta iHwi BuB4yanu CHLLC y cemn masn
nicnA oCTeoTOMIi Ta KiCTKOBOI AMCTPaKLi HUKHboOLLeNen-
Horo cumaisy. ABTOpY He BUABWJIU ABHUX MOPQONOTIYHMX
3MiH Y TPbOX MaBr, ajsie B iHWKWX YOTMPbOX ocTeobnacTm
6ynn aKTMBHI Ta cnocTtepiranaca rineptpodis y ¢ibpos-
Hil Ta XpALWOBIN 30Hax y nepuwi 4 TUXKHI Nicaa onepaLii,
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X04a ni3Hiwe Li 3MiHK BigHOBMAMKCA. TinepTpodisa y xps-
LLLOBII 30Hi Byna peaKLieto Ha KOMMPECIto, | 3rogoM 30Ha
CTaBa/ia TOHLUOIO, WO A03BOAAE NpunyctuTh, wo CHLLC
34aTHMI BiAHOBAOBATM Ta NOBEPTATM Ha3ag, peakuito. Ll
3MiHK 6y/IM NOB’A3aHI 3 KPYTHUM MOMEHTOM, NPUKNaLe-
HUM [10 TO/IIBKM BMPOCTKA HUXKHbBOI Lenenu y 3aaHbona-
TepasbHOMY Ta nepeaHboMeiaIbHOMY HanpamKax [17].

Mpu nepeBuLLEHHI MNPUKNALEHOI CMAN BUHMKaANA
34aTHicTb cyrnoba Ao gereHepaTUBHUX 3MiH Y BianoBiab
Ha KOMMNPECito, BUK/IMKAOYN 3MEHLLEHHA TOBLLMHU XpA-
LLLOBOI 30HU, GiBPO3HY KOHTpPAKLLt, eposito cyrnobosoro
XpALa. Y TakMx BUNaaKax nicaa OpTorHaTUYHOI Npoueay-
pU, KON HUKHbOLLENENHA PenoKaLia 34aB/toe BUPOC-
TKOBY TO/iBKY, YacTO BUHWKAIOTb AereHepaTuBHiI 3MiHW,
ane BOHM 0BOPOTHI, AKLLO NPUKIALEHA CUNA HEBEMKA
[18].

Konun KicTKOBY AMCTpaKLito 3acTOCOBYBasn MOCTYMoO-
BO Y AinAHUi BUcxigHoi rinkm, Karaharju-Suvanto et al.
NoBiAOMMWAN, LLO BOHA BM/IMBAE HA BMPOCTOK AK Ha in-
cnatepanbHili, TaKk i Ha NPOTUAEXKHIM cTopoHi [19]. Mix
XPALOBOIO 30HOK0 Ta KiCTKOBOI TKaHWMHOIO Bigmivanaca
eHAoxXoHApanbHa ocudikaLia, XpALLOBa 30Ha CTafna TOH-
WO, a KicTKa Ha incnatepanbHomy 6ouji ctana GinbLu
LLiNIbHOO, HiXK HA MPOTUAEXKHIN; Ui 3MiHM 3rogom BigHO-
BUAINCA.

Y cBoemy gocnigxeHHi Kim S. G. et al. [20], nokasanm,
Wwo nponidepauis rinepTpodoBaHOi XPALLOBOI 30HU Ta

eHAOoXOHApanbHa ocudikaLia BUMpOCTKa 36inbluyBanunca
y Mipy 36inblIeHHs AUCTpaKLii 3 2 40 5 MM, BigMiIHHOC-
Tel MiX A BOMa CTOPOHaMM He crnocTepiranoca. EHA0XOH-
ApanbHe OKOCTEHIHHA BUPOCTKA byno binble Ha NpoTu-
nexHomy boui. Lie byno cxoxke Ha pesynbtatv Karaharju
Suvanto et al., xoya piBeHb BiABONIKAaHHA BiAPI3HABCA
[21].

BucHoBku. OTKe, 32 YMOB TPaBMYyBaHHA KyTa HUXK-
HbOI Wenenun Yyepes 30 gHIB Y CKPOHEBO-HUXKHbOLLENEN-
HOMy cyrnobi 3miHW BigbyMCsA Ha CTOPOHI TpaBMK. BoHK
He By/nM 3HAYHMMM Ta Ma/IM KOMNEHCATOPHUI XapaKTep
Ha 3MiHY HaBaHTa)XeHHA Ta NepPepo3noaiNy TUCKY Ha Cy-
rnoboBy NoBepxHt0. BHacnigoK 4oro, y ueHTpanbHii Aai-
NAHUI cyrnoboBOi MOBEPXHI TOMIBKM HUMKHBOI Lienenm
BiAOys0Cb PO3BOMIOKHEHHA MOBEPXHEBOI MNACTUHKM,
3MiHa GopmK Ta PO3MILLEHHA BUCTENAIOUUX KITUH TaH-
reHuia/IbHOro NepexigHoro Wwapa, NOPyLIEHHA MeXi MixK
NOBEPXHEBMM Ta MPOMINKHMMMK LApammn. ApXITEKTOHIKa
NPOMIPKHOTO Llapa XapaKTepu3yBasacb BUPAXKEHUMU
Ny4Kamm KoJlareHoBMX BOJIOKOH. Manun imoBipHe micue
BMpParKeHi npouecu Kanbundikauii rnybokoro wapa
XpAwa.

MepcneKTMBM nNoAanbliMx JochigKeHb. Hawi no-
JanbWi AOCNIAMEHHA CNPAMOBAHI Ha BMBYEHHA 0OCO-
6/MBOCTElN  YNLTPACTPYKTYpU  cyr1oboBOI  MOBEPXHi
CKPOHEBO-HUKHbOLLENEeNHOro cyrioba y Lypis 3a ymoB
OAHOCTOPOHHbOI CKENETHOI TPABMU HUMKHBOI LLEeNenu.
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FICTONOIN4YHA XAPAKTEPUCTUKA CYINIOBOBOI0o XPALLA CKPOHEBO-HUXHbOLLENEMHOIO CYINIOBY 3A
YMOB CKE/IETHOI TPABMU

TkaueHKo A. C.

Pe3stome. lMUTaHHA CTPYKTYpPHOI OpraHisaLii CKPOHEBO-HUKHbOLLENENHOrO cyrioba 3a YyMOB BM/MBY Pi3HUX
UMHHWKIB yXXe TPUBANMIN Yac NpuBepTatoTb yBary 6aratbox cnewjianictis. OAHIEI 3 NPUYUH PO3BUTKY ANCDHYHKLN
CKPOHEBO-HUKHbOLLENENHOrO Cyrno6a moxe ByTW HafBHI B aHAaMHE3i NOLIKOAMKEHHA LLeNeNHO-NLEBOT AINAHKM,
AKi BU3HAYAOTLCA NOCTIMHUM 3POCTAaHHAM YacTOTH LLENEeNHO-/IMLLEBOrO TPaBMaTMU3MYy, AKA B CEPelHbOMY CKNaLa€E
Bia 6,0 no 16,4% Bcix TpaBm mupHOro vacy. Cepen TpaBM LeNenHO-NLEBOI AINAHKM NEePeNoOMU HUKHbBOI Lenenm
cnocTepiratoTbCa HalyacTiwe i 3ycTpivyatoTbea y 67,3-87,1% Bunagakis. Mpu LubOMy, iCHYOUM AaHI YW 3MIHIOETLCA
Ta AK MOPGONOriYHUIN CTaH CKPOHEBO-HUMKHbLOLWLENEMHOTO cyrnoba npu TPaBMi HUXKHbLOI Wenenu Ha CbOroAHi
€ cynepeuynuBsi Ta NOTPebylOTb MOLANBLIONO AOCAIAKEHHSA. TOMy METOK HALOro AOCNIAMKEHHA 6yN0 BUBYUTH
MiKpPOCKOMiYHi Ta rictomopdomeTpuyHi ocobamBocTi cyrnoboBOi MOBEPXHi CKPOHEBO-HUMKHbOLLENENHOro cyrnoba
y WypiB 3@ YMOB O4HOCTOPOHHbOI CKE/IETHOI TPaBMM HUMKHbOI Wenenu. JocniareHHsa nposegeHo Ha 20 6inux na-
60paTOPHUX LLLypPaX-CaMLAX 3PINOTrO BiKY, NOAINEHNX HA KOHTPO/IbHY Ta eKCNepPUMEHTaIbHY rpyny TBapuUHU 3 OAHO-
CTOPOHHbOI TPABMOIO KyTa HUMXKHbBOI Lefenu, AKY MOAENOBAAN WAAXOM ocTeonepdopaLii AiNAHKM KyTa HUKHbBOT
Lenenu CToOMaTosornYHUM 6opom. [locniakeHHA cyrnobosBux MoBepxoHb 060x cyrnobis nposoauau Ha 30-Ty
[00y nicns 3aBAaHHA TPAaBMU TiCTO/IOMNYHMM METOAOM i3 3abapBieHHAM 3pi3iB remaToKcuaiH-eo3MHoMm. CBiT/0BY
MiKpOCKOMito NPOBOAMAM 3 BUKOPUCTAHHAM Mikpockona Olympus BH-2 (finoHis). OTKe, 3a yMOB TpaBMyBaHHA KyTa
HUXHbOI Wenenu yepes 30 AHIB Y CKPOHEBO-HUMKHbOLLLEAENHOMY Cyr/106i 3MiHM Biabynmcsa Ha CTOPOHi TpaBMW. BoHK
He 6yN1 3HAYHUMM Ta Ma/IM KOMMEHCATOPHMIM XapaKTep Ha 3MiHY HAaBAHTAXKEHHSA Ta NepPepo3noAiny TUCKY Ha Cyr/10-
60BYy NoBepxHt0. BHAcNiAOK YOro, y LEHTPaNbHIlM AiNAHLi cyrno60Boi NOBEPXHi roNiBKM HUMKHbOI Wenenu Bigdbynoch
PO3BONOKHEHHA NOBEPXHEBOI NAACTUHKM, 3MiHA GOPMM Ta PO3MILLEHHA BUCTENAOUYMX KNITUH TaHreHLialbHOro
nepexigHoro wapa, NopyweHHA MeXi MiXX NOBEpPXHEBMM Ta MPOMIKHUMU Wapammn. ApPXiTEKTOHIKA NPOMIKHOro
LIapa XapaKTepm3yBanacb BUPAXKEHUMM NMyYKaMK KONlareHOBMX BOSIOKOH. Manu imoBipHe micLe BUpaxkeHi npolecu
Kanbundikauii rybokoro wapa xpALa.

KntouoBi cnoBa: CKpOHEBO-HUXKHbBOLLENENHUI CYr100, TPaBMA, HUMKHA Lenena, Wypu, ricTonoris.

THE HISTOLOGICAL CHARACTERIZATION OF THE ARTICULAR CARTILAGE OF THE TEMPOROMANDIBULAR
JOINT UNDER CONDITIONS OF THE SKELETAL INJURY

Tkachenko A. S.

Abstract. The issues of the structural organization of the temporomandibular joint under the influence of various
factors have attracted the attention of many specialists for a long time. One of the reasons for the development
of dysfunctions of the temporomandibular joint may be a history of damage to the maxillofacial region, which is
determined by the constant increase in the frequency of maxillofacial injuries, which averages from 6.0 to 16.4% of
all peacetime injuries. Among the injuries of the maxillofacial region, fractures of the lower jaw are observed most
often and occur in 67.3-87.1% of cases. However, the literature data on this problem are contradictory and indicate
the absence of unified and accurate ideas about the morphology of the joint in normal conditions and in various
pathological conditions. Therefore, the aim of our study was to study the microscopic features of the articular
surface of the temporomandibular joint in rats with unilateral skeletal injury of the lower jaw. The study was carried
out on 20 white laboratory male rats of mature age, divided into the control and experimental groups of animals
with unilateral trauma to the angle of the lower jaw, modeled by osteoperforation of the angle of the lower jaw
with a dental burr. The study of the articular surfaces of both joints was carried out on the 30th day after injury by
the histological method with staining of sections with hematoxylin-eosin. Light microscopy was performed using an
Olympus BH-2 microscope (Japan). Therefore, under the conditions of trauma to the angle of the mandible after
30 days in the temporomandibular joint, changes occurred on the side of the injury. They were not significant and
were compensatory in nature for changes in the load and redistribution of pressure on the articular surface. As a
result, in the central part of the articular surface of the head of the mandible, there was a defibration of the surface
plate, a change in the shape and placement of the lining cells of the tangential transitional layer, and a violation
of the boundary between the superficial and intermediate layers. The architectonics of the intermediate layer was
characterized by pronounced bundles of collagen fibers. There were probable processes of calcification of the deep
layer of cartilage.

Key words: temporomandibular joint, trauma, lower jaw, rats, histology.
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