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MORPHOMETRIC CHARACTERISTICS OF TEMPOROMANDIBULAR
JOINT IN HUMAN DURING THE SECOND TRIMESTER
OF INTRAUTERINE DEVELOPMENT

MOP®OMETPUYHA XAPAKTEPUCTUKA CKPOHEBO-HUXHBOLIEJENHOI'O CYIJIOBA
JIIOJAWUHU B IPYTOMY TPUMECTPI BHYTPIIIHBOYTPOBHOI'O PO3BUTKY

Pe3rome. B craTTi HaBeneHO aHi MI0JJ0 aHATOMIYHUX OCOOJIMBOCTEH CKPOHEBO-HIKHBOIIIEIEITHOTO CYTII00a
y ApyroMy TPUMECTpPi BHYTPIIIHBOYTPOOHOTO PO3BUTKY, BUZHAYCHUX METOJaMH TpenapyBaHHs, MOppoMeTpii
Ta KpaHiomeTpii. BcTaHoBIeHO, 110 Yy TI0AIB 4-6 MicsIiB CyriIo00Ba siMka Mae Tutacky ¢opmy. Kictkoa pe-
4oBHHA CyTrnI000Boi siMKH TOoHKa. CriocTepiraetbes GOpMyBaHHS €IEMEHTIB CHHOBIAIbHOT OOOIIOHKH CYTIIO-
00BOT CyMKH. Y HIDKHBOMY Ta BEPXHBOMY BiJUIiIaX CYrJI000BOI MOPOKHUHN BU3HAYAIOTHCS CKIIAIKH Ta 3aBO-
POTH CIIONYYHOTKAHWHHOI TUIACTHHKH, BiIOYBAETHCS BPOCTAHHS KAIiJsIPiB y CHHOBiaJIbHY 000JIOHKY. Mic-
LSIMH CIIOCTEPITraroThCsl CIIOTYYHOTKAHWHHI TIEPETUHKH MK MOBEPXHSIMHU CKPOHEBOI KiCTKH Ta CyTrJ000BOTO
TIMCKA, CYTJIIO00BOTO AWCKA Ta TONIBKH HIDKHBOI IIenernd. MaKpOCKOIYHO CYriI000BHH MUCK Ma€ MIUThHY
CTPYKTYpPY, PO3TAIIOBYETHCS MK CyrIIOOOBHMHM TTOBEPXHSMH, Bijl 33IHOI TIOBEPXHI CYTJI000BOTO JWCKA JI0
BHYTPIIIHBOT MOBEPXHI CYrJI000BOI CYMKH BHU3HAUYAETHCS CIONYYHOTKAHHMHHUH TsoK. Criepeny cyrioOoBuit
TUCK MPUKPITUTIOETHCS B AUISHII MalOyTHROTO CYTII000BOTO TopOnKa. [IpaBuii i miBHI CKPOHEBO-HUKHBOIIIE-
JIenHi cyrsi00M MaroTh OJTHAKOBI pO3MipH. Y AWMHAMII JPYTOTO TPUMECTPY BHYTPIITHHOYTPOOHOTO PO3BUTKY
CKPOHEBO-HW)KHBOILENETHUHN CYTTI00 XapaKTepU3y€eThCs HasBHICTIO TIACKOT CyTII000BOT SIMKH Ta BiICYTHICTIO
cyrino6oBoro ropouka. Crioctepiraerscsi 301IbIIEHHS BCIX KpaHIOMETPHUYHHUX MOKA3HUKIB, 10 CBITYUTH HPO
HapOIIyBaHHs 3araJbHOI KICTKOBOT Macy ueperia Ta 30LIbIIeHHs PO3MipiB CKPOHEBO-HM)KHBOIIIEIEITHOTO CYT-

j100a.

Kiro4oBi cjioBa: ckpoHEBO-HWKHBOIIEIETHUN CYTII00; QPYTUil TPUMECTp; aHATOMIsI; JIFOINHA.

Modern science has a large number of diagnostic
methods: craniological, anatomical, ultrasound, radi-
ological [1]. Currently, the study of human anatomi-
cal variability, morphometric characteristics, interre-
lations of organs, anatomical structures, their parts at
all stages of human development is especially topical.
Despite the progress and intensive development of
dental technology, there are still many unexplained
issues regarding the structure of the dentition
elements [2, 3]. One of its important structures is the
temporomandibular joint (TMJ). Anomalies of devel-
opment or anatomical variants of the TMJ contribute
to changes in the shape or development of facial de-
formities, disrupt swallowing and chewing move-
ments, bite or occlusion [4, 5]. Among the large num-
ber of publications in scientific literature devoted to
various aspects of dental anatomy, insufficient atten-
tion is paid to anatomy and pathology of TMJ, despite
their practical significance.

The objective of the research: to study the an-
atomical and morphometric peculiarities of TMJ in

the second trimester of human intrauterine develop-
ment.

The object and methods of research. Anatomi-
cal peculiarities of TMJ in the second trimester of in-
trauterine development (4-6-month-old fetuses) were
studied on 30 specimens sized 161.0-295.0 mm of
crown-heel length (CHL). The following methods
were used in the course of the study: morphometry,
craniometry, macro- and microdissection, computed
tomography.

Results of the research and their discussion.
The glenoid fossa in fetuses aged 4-6 months was
found to be flat. The bone substance in the glenoid
fossa is thin. There are no pronounced prominences
on the basis of the malar eminence of the temporal
bone which confirms the absence of the articular tu-
bercle in this period. One can see the development of
the elements of the synovial membrane in the articu-
lar capsule. In the lower and upper parts of the artic-
ular cavity, the folds and ligaments of the connective
tissue plate are identified, and the capillaries grow
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into the synovial membrane. In some places there are
connective tissue membranes between the surfaces of
the temporal bone and the articular disk, the articular
disk and the head of mandible. Macroscopically, the
articular disk has a dense structure, it is arranged
between the articular surfaces, from the back surface
(dorsal part) of the articular disk to the inner surface
of the articular capsule the taenia of the connective
tissue is identified. Anteriorly, the articular disk is at-
tached in the area of the future articular tubercle. The
fibers of the lateral wing muscle grow into the taenia
of the the connective tissue anteriorly. In the middle
part and in the front the lateral wing muscle adjoins
to the TMJ, and the parotid gland from the outside and
in the upper part. The right and lefts TMJ are of the
same size. The morphometric indices of the outer
structures of the TMJ in the dynamics of the second
trimester are gradually increasing.

4-month-old fetuses are characterized by the flat
articular fossa, the articular tubercle is not deter-
mined. Synovial membrane is formed in the cavity of
the joint. Cartilaginous tissue embraces the outer edge
of the condyloid process in the form of strip. The den-
sity of the cartilaginous substance increases in the di-
rection towards the surface of the condyloid process,
it is difficult to dissect, the cartilage gradually turns
into perichondrium and has the appearance of a dense
plate. The border between cartilage and osseous tis-
sue is uneven. Lateral pterygoid muscle is attached to
the condyloid process from the front. The articular
disc is formed by a coarse fibrous connective tissue.
The tissue of the articular disc is pierced through by
single blood vessels. In certain areas, their number in-
creases, but closer to the attachment of the articular
disc to the anterior part of the articular capsule, the
number of vessels decreases. Circumference at the
level of glabella, parietal tubers and inion (external
occipital protuberance) is 132+7.63 mm, the distance
between the parietal tubers equals to 363 mm. The
distance between glabella and inion in the sagittal
plane is 43.3+3 mm, the distance between the most
remote points of the zygomatic arch is 31.6+£2.08 mm.
The distance between the nasion and the gnathion (the
lowest point of the midline of the mandible) is
21.6+1.5 mm. In 4-month-old fetuses, the distance
between the right and left mandibular processes is
28+4.16 mm, between the right and left gonions —
23+3 mm. The length of the body of the mandible is
15+1.7 mm, the height of the ramus of the mandible
constitutes 60.9 mm. The distance between the right
and left mental tubercles is 7+0.8 mm, between the
mandibular process and mental tubercle (the distance
of the body of the mandible) — 202 mm. The distance
between the gonion and the pogonion is 1942 mm, the

transverse width of TMJ — 1.62+0.09 mm.

Beginning from the 5" month, there is a further
differentiation of the TMJ structures and the synovial
bursa itself, the articular disc and the upper and lower
fissure between the articular surfaces are clearly ob-
served, and the size of the fissures is the same
(figure). The upper fissure is slightly more medial
than the lower one. Articular disc is sutured with the
synovial bursa. Further development of the joint oc-
curs in the upper direction. There is an ingrowth of
lateral pterygoid muscle into the articular capsule and
the articular disc, the articular fossa of the temporal
bone remains flat. The distance between the right and
left mandibular processes is 40+3.91 mm, between
the right and left gonions — 3243 mm. The length of
the body of the mandible is 19.2+1.25 mm, the height
of the ramus of the mandible — 8.7+0.9 mm. The dis-
tance between the right and left mental tubercle is
9.5+0.5 mm, the distance between the mandibular
process and the mental tubercle is 25.75+1.7 mm. The
distance between the gonion and the pogonion is
24+1.6 mm, the transverse width of TMJ constitutes
1.9140.07 mm. In 5-month-old fetuses, the circum-
ference measured over glabella, parietal tubers and
inion equals to 171.5+12.6 mm, the distance between
the parietal tubers is 45+4.5 mm, the sagittal distance
between glabella and inion is 55.75+3.86 mm, the dis-
tance between the most remote points of the zygo-
matic arch is 41.1£3.1 mm, between the nasion and
the gnathion — 27.25+2.21 mm. The TMJ is formed
during the 6™ month of development. Well-pro-
nounced upper and lower articular fissures are ob-
served. The articular capsule is formed by fibrous tis-
sue. Both capita of the lateral pterygoid muscle and
the parotid gland are well distinguished. There is a
substitution of cartilaginous tissue of the condyloid
process of the mandible by osseous tissue (ossifica-
tion). The sizes of the lower and upper articular fis-
sures are equal. Articular disc is represented by coarse
fibrous cartilaginous tissue. The articular fossa is rep-
resented by a thin bone plate. The distance between
the right and left mandibular processes is 48.5+3.87
mm, between the right and left gonions — 40.2+1.7
mm. The length of the body of the mandible is
23.5+1.2 mm, the height of the ramus of the mandible
is 11.24£0.95 mm. The distance between the right and
left mental tubercles is 11.2+0.95 mm, between the
process of the lower jaw and the mental tubercle —
33.242.5 mm. The distance between the gonion and
the pogonion constitutes 30+1.4 mm, the transverse
width of the TMJ is 2.13+0.07 mm.

In 6-month-old fetuses, the circumference meas-
ured over glabella, parietal tubers and inion equals to
220.5+18.8 mm, between the parietal tubers it is
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Figure. The region of the temporomandibular joint of the
fetus sized 211.0 mm of crown-heel length. Macroslide.

Enhanced x2.6: 1 — temporomandibular joint; 2 — zygo-
matic bone; 3 — temporal muscle; 4 — parotid gland; 5 —
mandible; 6 — superficial portion of masseter muscle; 7 —

57.5+5.5 mm. The sagittal distance between glabella
and inion is 73+6.2 mm, the transverse distance be-
tween the most remote points of the zygomatic arch
is 53+5 mm, between the nasion and the gnathion it
equals to 34.75£2.2mm.

Conclusion. Therefore, in the dynamics of the
second trimester of intrauterine development, the
temporomandibular joint is characterized by the
presence of a flat glenoid fossa and the absence of an
articular tubercle. An increase in all craniometric
indices is observed, indicating an increase in the total
bone mass of the skull and an increase in the size of
the temporomandibular joint.

Outlooks of the scientific inquiry. The ob-
tained and systematized results of the study can be
used in the laboratories for screening morphological
material in order to estimate the degree of maturing,
for predicting a body’s vital capacity as well as diag-
nosing abnormalities in normal development with

profound portion of masseter muscle suggestions as to their correction.
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MOP®OMETPHYECKAA XAPAKTEPUCTHUKA BUCOYHO-HM/KHEYEJIIOCTHOI'O CYC-
TABA BO BTOPOM TPUMECTPE BHYTPUYTPOBHOI'O PAZBUTUA

Pe3rome. B craThe nmpuBe/IcHBI JaHHBIE aHATOMUYECKUX 0COOCHHOCTEH BHCOYHO-HIKHEUEIIOCTHOTO CyCTaBa
BO BTOPOM TPUMECTPE BHYTPUYTPOOHOTO Pa3BUTHSI, ONIPEIENICHHBIX METOIaMH IIPENapupOBaHusi, MOpHOMET-
PUM U KPAaHHOMETPHHU. Y CTAHOBIIEHO, YTO Y IJIOAOB 4-6 MecsleB CycTaBHas AMKa UMEET IJIOCKYI0 (opmy.
KoctHoe BerecTBo cycraBHOM sMku ToHKoe. HaGmonaeTcs popMupoBaHue 3J1€eMEHTOB CHHOBHAIIBHON 000-
JIOYKU CyCTaBHOM CyMKH. B HM)KHEM M BEpXHEM OTJENIax CyCTaBHOM IOJIOCTH ONPEIEISIOTCS CKIAIKHU U 3a-
BOPOTHI COCAMHUTEILHOTKAHHOW IUIACTHHKH, NMPOUCXOJUT BPACTaHWE KAaNWUISIPOB B CHHOBHAIBHYIO 000-
n04Kky. Mectamu HaOJIIOAAal0TCSl COEANHUTEIBbHOTKAHHBIE IEPErOPOIKH MEKIY OBEPXHOCTSIMUA BUCOYHOH KO-
CTHU U CYCTaBHOTI'O IMCKA, CYCTABHOT'O JUCKA U TOJIOBKM HUXKHEHN 4esIFOCTH. MaKpOCKOIINYECKH CYCTaBHOM JUCK
HMMEET IJIOTHYIO CTPYKTYPY, pacrlojaraercst MeKay CyCTaBHBIMU IOBEPXHOCTSIMHM, OT 33JHEH MOBEPXHOCTU
CYyCTaBHOTO JUCKa K BHYTPEHHEH MOBEPXHOCTH CYyCTaBHOM CYMKH ONpEAENSAETCS COCTUHUTEIbHOTKAHHBIN
TsDK. Briepeau cycTaBHOM AMCK IpUKpeInIsieTcsl B 00acTu Oyayiero cycraBHoro Oyropka. [IpaBblii u neBbIit
BHCOYHO-HMXHEYEIFOCTHOIO CYCTaBa UMEIOT OJIMHAKOBBIE pa3Mephl. B TMHaMUKe BTOPOTrO TPUMECTPa BHYT-
PUYTPOOHOTO pa3BUTHsI BUCOYHO-HI)KHEUETIOCTHON CYCTaB XapaKTepU3yeTCs HATMUUEM TUIOCKON CyCTaBHOU
SIMKH U OTCYTCTBHEM CycCTaBHOro Oyropka. HaOxiromaercsi yBenmnieHrne BceX KpaHHOMETPHUECKUE MTOKa3aTe-
JIe, YTO CBUJICTENILCTBYET O HapalllMBaHUK O0IIei KOCTHON Macchl Yeperna 1 yBeJnueHHe pa3MepoB BUCOUHO-
HIDKHEYEIFOCTHOIO CyCTaBa.

KuroueBsble c10Ba: BUCOYHO-HUKHEUETIOCTHON CYCTaB; BTOPOM TPUMECTp; aHATOMUSI; YEIIOBEK.
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MORPHOMETRIC CHARACTERISTICS OF TEMPOROMANDIBULAR JOINT IN HUMAN
DURING THE SECOND TRIMESTER OF INTRAUTERINE DEVELOPMENT

Abstract. The article provides data concerning anatomical features of the temporomandibular joint in the
second trimester of fetal development, determined by appropriate methods of dissection, morphometry and
craniometry. The glenoid fossa in fetuses aged 4-6 months was found to be flat. The bone substance in the
glenoid fossa is thin. One can see the development of the elements of the synovial membrane in the articular
capsule. In the lower and upper parts of the articular cavity, the folds and ligaments of the connective tissue
plate are identified, and the capillaries grow into the synovial membrane. In some places connective tissue
membranes are found between the surfaces of the temporal bone and the articular disk, the articular disk and
the head of mandible. Macroscopically the articular disk is of a dense structure, it is located between the
articular surfaces, from the back surface of the articular disk to the inner surface of the articular capsule the
taenia of the connective tissue is identified. Anteriorly the articular disk is attached to the area of the future
articular tubercle. The right and left temporomandibular joints are of the same size. In the dynamics of the
second trimester of intrauterine development, the temporomandibular joint is characterized by the presence of
a flat glenoid fossa and the absence of an articular tubercle. All the craniometric indices are increasing,
indicating an increase of the total bone mass of the skull and an increase in the size of the temporomandibular
joint.

Key words: temporomandibular joint, the second trimester, anatomy, human.
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Crousip lennc BopucoBuy — kKauauIaT MEANYHNAX HAYK, aCUCTEHT KadeApH ricToorii, HUTOoOorii Ta eMOpi-
ororii Buioro nep:xaBHOT0 HaBYAIIBHOTO 3aKIaay YKpaind "ByKOBHHCHKHIA JepKaBHUI METUIHUN YHIBEp-
curer";

JlaBpiB Jlecs IleTpiBHa — KaHAMIAT MEAWYHUX HAYK, CT. BUKJIana4 kadeapu anatomii, TonorpadivHoi aHa-
TOMIT Ta OllepaTHBHOI Xipyprii Buimoro nep:xaBHOT0 HABYAIIEHOTO 3aKiIany YKpaiHu "ByKOBHHCHKHI nepiKa-
BHUH MEeIWYHHHA yHIBEpCUTET'".
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