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TOPOGRAPHIC-ANATOMICAL PECULIARITIES OF THE
TEMPOROMANDIBULAR JOINT IN THE THIRD TRIMESTER OF THE
INTRAUTERINE DEVELOPMENT AND NEONATES

TONMOTPA®OAHATOMIYHI OCOBJHUBOCTI CKPOHEBO-HUKHBOLIEJEITHOI'O CVYI-
JIOBA B TPETBOMY TPUMECTPI BHYTPIIIHbOYTPOBHOI'O PO3BUTKY TA HOBOHAPO-
JUKEHUX

Pe3rome. He3Baxaroun Ha MEBHUI MpOTpec Ta IHTEHCHBHUN PO3BHUTOK CTOMATOJIOTIYHUX TEXHOJOTIiH, AOCi
icHye Oe3J1iu He3’SICOBaHUX MUTaHb 100 OYJOBU €IEMEHTIB 3yOOIIeIeHOI CUCTeMU. AHOMATIT PO3BUTKY
CKPOHEBO-HIKHBOIIENEITHOTO CyTiI00a CIIPHUSIOTH 3MiHaM 00prcy abo po3BUTKY Aedopmaliii JIuLis, [ereHepa-
1ii abo rimeprpodii )KyBaTbHUX Ta MIMIYHIX M’ SI31B, TOPYIIYIOTh KOBTAIBHI Ta )KYBaJIbHI PyXH, IPUKYC abo
okro3ito. JlociimkeHns npoeeaeHo Ha 19 npenaparax mioais 301,0-450,0 MM TiM’siHO-TT’ ITKOBOT JTOBXKUHU
Ta 6 mpenapaTax HOBOHAPOKEHUX METOaMU MOPPOMETPii Ta KpaHiOMETpii, MaKpo- Ta MiKpoTnpenapyBaHHs,
KOMIT FOTepHOI ToMorpadii Ta CTAaTUCTHYHOTO aHaMi3y. bijblIicTs MOPPOMETPHIHIX TApaMETPiB Y AUHAMIII
TPETHOTO TPUMECTPY 3pOCTa€ PIBHOMIPHO. [HTeHCHBHIIIIE 301bIITYIOTHCS OKPYKHICTD TOJIOBH — Ha 28-My, 29-
My Ta 30-My TIKHSIX; TOBXKHHA yepena — Ha 28-My, 29-my Ta 35-My THXKHSX; OimapieTalbHUHA TiaMeTp — Ha
30-31-my Ta 35-36-My THXKHSX. BiIBIIICTh KpaHIOMETPHYHUX MTApaAMETPIB Y HOBOHAPOKEHHX 30UTHITYIOTHCS
piBHOMIpHO. [lemmo iHTeHCHBHILIE 301IBIIYETHCS OKPY)KHICTh TOJIOBH Ha 38-My THXKHI. Y HOBOHApPODKEHUX
CKPOHEBO-HW)KHBOIENETHUH Cyriio0 HaOyBae neiHITUBHUX pUC OyIOBH, XapaKTEPH3YEThCSl HASBHICTIO He-
3HAYHO BBITHYTOI CyrJI000BOT SIMKH Ta BUPQKEHOTO CYTri1000BOTO roporka. B paHHbOMY HEOHATAIBHOMY I1e-
piogi crioctepiraeThcs 301UTBIIEHHS BCiX KPaHIOMETPUYHUX MOKA3HUKIB, 0 CBITYUTH MPO HAPOITYBAaHHS 3a-
raJIbHOT KiCTKOBOT MacH 4eperna, HIKHbBOT IIeJISIH Ta 301IbIICHHS PO3MIpiB CKPOHEBO-HHXKHBOIIEICITHOTO CY-
rinoba. [loganbie BUBYEHHS CKPOHEBO-HIKHBOIIEICITHUN Cyriioba cripusTUMe Bephdikalii JaHuX oTpuMa-
Hux nusixom Y3/1, KT, MPT, a Takox Moxe cilyryBaTH MiAIPYHTSIM U BU3HAUEHHS KPUTHYHUX IEPIOAiB B
PO3BUTKY JIMLIEBOI JUIHKY Yepena Iu1o/a JIIOJHHH.

Kiro4oBi ciioBa: ckpoHEBO-HWKHBOIIENETHUN CYTI00; TPETii TpUMECTp; HOBOHAPOJDKEH1; aHATOMISI.

In spite of a certain progress and intensive develop-
ment of dental technologies there are a number of un-
solved issues concerning the dentoalveolar system
structures [ 1, 2]. One of its important structures is the
temporomandibular joint (TMJ). Impaired develop-
ment of the TMJ provokes changes of the facial con-
tour and defects, degeneration or hypertrophy of the
masticatory and mimic muscles, disorders of swal-
lowing and chewing, and occlusion [3, 4]. A consid-
erable number of publications in scientific literature
dealing with various aspects of dental anatomy still
do not sufficiently study age anatomy and morpho-
logical preconditions promoting occurrence of TMJ
pathology, irrespective of their important practical
value [4, 5]. Age anatomical features of the human
TMJ and dynamics of its temporal-spatial changes are
fragmentary [6, 7].

Objective: to determine anatomical peculiarities
of the TMJ in the third trimester of the intrauterine
development and early neonatal period of human on-
togenesis.

Material and methods. The study was conducted
on 19 samples of fetuses 301,0-450,0 mm of the pari-
etal-calcaneal length and 6 samples of neonates by
means of the methods of morphometry and craniome-
try, macro- and micropreparation, computed tomog-
raphy and statistical analysis. Parietal-calcaneal,
parietal-coccygeal length, head circumference, bipa-
rietal diameter, cranial length, facial breadth and
height were determined. By means of craniometry the
following parameters of the mandible were deter-
mined: Bi-Co distance (transverse distance between
the right and left condylar processes of the mandible),
Bi-Go distance (between the right and left “gonion”
points), Bi-M distance (transverse distance between
the right and left genial tubercles), height of mandib-
ular branch (distance between the body and condylar
process of the mandible), mandibular body length
(distance from the body to the genial tubercle lined
along the inferior border of the mandible), Co-M dis-
tance (between the condylar process and genial tu-
bercle of the mandible), Go-Po distance (between
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craniometric “‘gonion” and ‘“pogonion” points),
mandibular angle (angle between the inferior border
of the mandible and posterior border of the mandib-
ular branch), sagittal length of the mandible
(distance between the middle point of Bi-Go and ge-
nial tubercle). The anterior-posterior size of the tem-
poromandibular joint articular capsule was meas-
ured separately. Morphometric and craniometric pa-
rameters were statistically analyzed by means of the
method of descriptive statistics applying computer
engineering and software StatPlus (AnalystSoft,
2006). The results included into the normal distribu-
tion were processed by means of the methods of vari-
ation statistics calculating arithmetic mean (x) and
mean-squared error (MSE) (xS). Pearson correlation
was applied to study interrelations between the pa-
rameters of the temporomandibular joint, cranio- and
morphometry. P<0,05 was considered to be statisti-
cally significant. Computed tomography method was
used to measure osseous-cartilaginous elements of
the skull and lower jaw as well as for objectification
of the obtained results.

Results and discussion. During the 7" month of
the intrauterine development the mandibular fossa of
the temporal bone is located lower from the level of
the zygomatic arch, and it is formed by a thin layer of
the osseous substance. Posteriorly it borders on the
petrotympanic fissure, tympanic part of the temporal
bone and external acoustic passage, anteriorly it bor-
ders on the articular tubercle, and laterally — on the
crest of the zygomatic process of the temporal bone.

The articular disk divides the articular cavity into
the upper and lower portions. The articular surface,
upper and lower synovial septa are found in the artic-
ular capsule. Anteriorly the articular disk is attached
to the portion of the future articular tubercle by means
of the connective tissue taenia, and posteriorly — to
the posterior wall of the articular capsule branching
upwards and downwards. Inferiorly the articular cap-
sule of the temporomandibular joint is attached to the
mandibular neck. Lateral ligament is attached to the
articular capsule. Intracapsular ligaments are poorly
differentiated at this period. The articular capsule is
attached to the temporal bone anteriorly in the point
of the articular tubercle and further along the perime-
ter of the mandibular fossa to the anterior border of
the petrotympanic fissure. During the period of the
8-9'" month of the intrauterine development the artic-
ular tubercle is more pronounced.

During the third trimester of the intrauterine de-
velopment the head circumference (the line through
the glabella, parietal tubercles and external occipital
tubercle) is 291,83+28,07 mm; biparietal diameter
(between the parietal tubercles) — 77,91+£7,08 mm;
cranial length (sagittal distance between glabella and
external occipital tubercle) — 95,91£8,77 mm; facial
breadth (transverse distance between the proximal

points of the zygomatic arch) — 68,58+6,14 mm,; fa-
cial height (distance between nasal point and the low-
est point of the mandible) — 45,16+4,48 mm. In neo-
nates the head circumference is 358,75+5,37 mm; bi-
parietal diameter — 92,75+1,7 mm; cranial length —
117,25+2,75 mm; facial breadth — 87,5+3,1 mm; fa-
cial height — 52+0,816 mm. The parameters of crani-
ometric examination of fetuses during the third tri-
mester are presented in Table 1.

The majority of morphometric parameters in the
dynamics of the third trimester increase evenly. More
intensive increase can be detected concerning head
circumference — on the 28%, 29 and 30" weeks; cra-
nial length — on the 28", 29" and 35™ weeks; biparie-
tal diameter — on the 30-31% and 35-36'" weeks. The
majority of craniometric parameters in neonates in-
crease evenly. On the 38" week the head circumfer-
ence increases more intensively.

During the third trimester the head circumference
becomes 1,35 times as much, biparietal diameter —
1,32 times, cranial length — 1,36 times, facial breadth
— 1,33 times, facial height — 1,34 times. In neonates
the head circumference becomes 1,03 times as much,
biparietal diameter — 1,04 times, cranial length — 1,05
times, facial breadth — 1,08 times, facial height — 1,03
times.

Average parameters of the mandible are presented
in Table 2.

The majority of craniometric parameters of the
mandible in the dynamics of the third trimester in-
crease evenly (Figure). More intensively the follow-
ing parameters increase: Bi-Co-distance — on the 25™,
29t 35% and 36™ weeks; Bi-Go-distance — on the 25-
26" and 35-36" weeks; Go-Po-distance — on the 30"
and 31% weeks. The majority of morphometric param-
eters of the mandible in neonates increase evenly.
More intensively the following parameters increase:
Bi-Co-distance — on the 38" week; Bi-Go-distance —
on the 38" and 40" weeks; Go-Po-distance — on the
38" week.

Anterior-posterior size of the articular capsule of
the temporomandibular joint in 7-month fetuses is
from 2,25 to 2,4 mm, in 8-month fetuses — from 2,55
to 2,8 mm, in 9-month fetuses — from 2,9 to 3 mm. In
the dynamics of the third trimester the anterior-poste-
rior size of the articular capsule of the temporoman-
dibular joint becomes 1,33 times as much.

In neonates the mandibular fossa is rather flat, it is
0,717+0,133 mm deep. On the surface of the mandib-
ular fossa the osseous lamina is thickened a little com-
pared to the previous terms of observation. The con-
dylar process is covered with the cartilaginous tissue.
The articular disk changes mainly along the way of
consolidation. The middle part of the articular disk is
thin: the anterior and posterior portions are thickened,
and the posterior one is more thickened. The connec-
tive tissue taenia is attached to it passing fibrous strips
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upwards to the posterior clivus of the mandibular
fossa, and downwards — to the neck of the condylar
process. Intracapsular bonds in neonates are poorly
differentiated.

Average parameters of the anterior-posterior size
of the articular capsule of the temporomandibular
joint in 7-month fetuses are 2,3375+0,06, in 8-month

2,9375+0,047, and neonates — 3,5625+0,1493.

The size of the articular capsule of the temporo-
mandibular joint in the third trimester of the intrauter-
ine development increases evenly. It becomes in-
creasingly wider on the 26", 31%, 32" and 33" weeks
and neonates. The size of the articular capsule of the
temporomandibular joint in neonates increases evenly

fetuses 2,675+£0,11, 9-month fetuses — andis from 3,4 to 3,75 mm.
Table 1
Craniometric parameters of fetuses during the third trimester and neonates
Amount of Head cir- Biparietal Cranial Facial Facial
Age, months . cumference, diameter, .
specimens length, mm | breadth, mm | height, mm
mm mm
7t 6 240-288 68-72 80-92 60-64 38-43
g 7 295-301 75-80 94-99 66-70 44-47
9th 6 303-325 81-90 100-109 71-80 49-51
neonates 6 352-365 91-95 114-120 84-91 51-53
Table 2
Morphometric parameters of the mandible in the third trimester of the intrauterine development and
neonates
£ = = . £
g 2 20 ; =
@ : = £ S g 5 = £ & =
S| ¢ g g S8 = 3 ) =, | 2E
5| 2 2 S Eg | Bg 2 g =3 =8
£ 8 s 3 28 S 2 g g = 8 S g
- RZ] RZ 27 = < — @ Rz = =
g S o S = B ,‘_; S S g eh 2 £
<| 3 G = =8 | £ = 5 g £l
it o o = =2 o o = S
4 4 & 5 5 O 3 =
7™ |55,75+0,95|44,5+1,29(12,5+0,577|13,75+0,95| 27+0,81 [36,75+0,95| 33,5+1,29 |123,75+3,2| 26,75+0,5
8t | 61+1,73 [50,25+1,7| 15+0,81 | 16+0,81 |29,5+1,29 | 40£1,15 | 4025+1,7 | 121£7,78 | 301,41
9™ 170,75+5,12| 60+4,76 |18,25+0,95|18,25+0,95|34,25+2,21 [44,75+2.75 | 44,5+1,29 |134,5+6,24|32,25+0,047
8
g 83+2,16 | 73+0,81 | 20,5+0,57 | 21,75%0,5 |41,25+0,95| 51,5+1,29 |51,25+¢1,70(122,75+1,5| 38+2,16
Q
=

Figure. Changes of craniometric parameters of the mandible in the dynamics of the third trimester of the intrauter-
ine development
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The correlation analysis of the morpho- and crani-
ometric parameters depending on the anterior-poste-
rior size of the articular capsule of the temporoman-
dibular joint determined that in the third trimester di-
rect strong correlation bonds are found (r>0,95): the
anterior-posterior size of the articular capsule of the
temporomandibular joint — with the distance between
the craniometric points "gonion" and "pogonion"
(r=0,992), moderate correlation bonds — with the pa-
rameters of the head circumference (r=0,8632) and
Bi-M distance (r=0,8612), and reverse correlation
with the parameters of the mandibular angle (= -
0,4802).

Direct strong correlation bonds (r>0,95) of the ante-
rior-posterior size of the articular capsule of the tem-
poromandibular joint — with the parameters of Co-M
distance (r=0,9943) and craniometric points "gonion"
and "pogonion" (1=0,9641) were detected; moderate
correlation bonds — with the parameters of the mandib-
ular body (1=0,9035) and parameters of Bi-M distance
(r=0,87); weak correlation bonds— with parameters of
the mandibular angle (=0,4372) and parameters of the
mandibular branch height (r=0,4256).

Therefore, analysis of the results of our own stud-
ies demonstrates that in the third trimester of the in-
trauterine development topographic-anatomical inter-

relations of the temporomandibular joint develop ra-
ther dynamically and it occurs in close correlation
with adjacent anatomical structures. The temporo-
mandibular joint is characterized by a flat articular
fossa and appearance of the articular tubercle at the 7-
8" month of the intrauterine development in the form
of prominence on the inferior surface of its condylar
process base.

Conclusions. In neonates the temporomandibular
joint becomes of a definite structure, is characterized
by slightly concave articular fossa and pronounced ar-
ticular tubercle. At the early neonatal period all the
craniometric parameters increase which is indicative
of enlargement of general osseous cranial mass, man-
dible and increasing the size of the temporomandibu-
lar joint.

Prospects of further studies. Identification of
correlation bonds between cranio- and morphometric
parameters of fetuses and neonates with the parame-
ters of the temporomandibular joint depending on sex
is considered to be reasonable. Further study of the
temporomandibular joint will promote verification of
the findings obtained by means of USD, CT, MRI,
and will form the basis for detection of critical periods
in the development of the facial part of the human cra-
nium in fetuses.
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TOINNOI'PA®OAHATOMUYECKUE OCOBEHHOCTH BHUCOYHO-HUKHEYEJIIOCTHOI'O
CYCTABA B TPETBEM TPUMECTPE BHYTPUYTPOBHOI'O PAZBUTUA U HOBOPOX/IEH-
HBbIX

Pe3srome. HecmoTpst Ha onpeiesieHHbIN POrpecc U MHTEHCUBHOE Pa3BUTHE CTOMATOJIOIMYECKUX TEXHOJIOT U,
JI0 CHX TIOp CYIIECTBYET MHOKECTBO HEBBIICHEHHBIX BOIIPOCOB CTPOEHHS 3JIEMEHTOB 3yOOUEITIOCTHON CHC-
TeMbl. AHOMAQJIMU Pa3BUTHUSI BUCOYHO-HW)KHEUETIOCTHOIO CyCTaBa CIOCOOCTBYIOT W3MEHEHHUSIM OUYepTaHHH
WJIM Pa3BUTHIO Jle(hOpMaIiH JIHIIA, IeTeHEePAIH WK THIIepTPo(HH )KeBaTEIbHBIX 1 MUMUYECKUX MBIIIIII, Ha-
PYILIAIOT IIIOTaTeIbHBIE U )KeBaTENbHBIE IBIKEHNUS, IPUKYC WM OKKITI03UI0. MccnenoBanne mpoBeneHo Ha 19
npenaparax mwiogos 301,0-450,0 MM TeMEHHO-TIITOYHON TMHBI U 6 TIperapaTax HOBOPOKICHHBIX METOIAMHU
MOpGOMETpUHN U KPAaHUOMETPHH, MAKPO- U MUKPOIPENapUpOBaHUsl, KOMIBIOTEPHON TOMOTrpaguu U cTaTHc-
THYECKOT0 aHanu3a. boMbIIMHCTBO MOPPOMETPHUECKIX APaMETPOB B TMHAMUKE TPETHETO TPUMECTPa PacTeT
paBHOMEpHO. VIHTEHCHBHEE YBEINYNBAIOTCS OKPYKHOCTb TOJIOBHI - Ha 28-i1, 29-i1 n 30-i1 Henene; AnuHa Ye-
pemna - Ha 28-i, 29-ii u 35-i1 Henene; OunapueTanbHbIi Auametp - Ha 30-31-i u 35-36-i1 Henene. bonpmmHCTBO
KpaHHOMETPHUYECKUX TapaMETPOB Y HOBOPOXKACHHBIX YBEJINUNBAIOTCS paBHOMEpPHO. HeCckoIbKO HHTEHCHBHEE
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Opuczinanvni 00C1i0HceHHA

YBEJIUYUBACTCS OKPY>KHOCTB I'0JI0BBI Ha 38-i1 Hezene. Y HOBOPOXKICHHBIX BUCOYHO-HIDKHEUEITIOCTHON CycTaB
nproOperaeT ne(pUHUTUBHBIX YEPT CTPOCHMS, XapaKTepU3yeTCsl HATMYNEM HE3HAYUTEIbHO BOTHYTON CyCTaB-
HOM SIMK{ U BBIP@)XEHHOT'O CYCTaBHOro Oyropka. B paHHeM HeoHaTaabHOM IepHoAe HaOIOAaeTCs yBelude-
HHUE BCEX KPaHMOMETPUYECKUX IOKa3aTelell, 4YTO CBUACTENbCTBYET O HapALIMBAHUM O0IEll KOCTHOW Macchl
yepena, HIKHEW YEIIIOCTH U YBEITMYEHUH pa3MepPOB BUCOYHO-HIDKHEUEIIOCTHOIO cycTaBa. JlanpHeimee u3y-
YeHHE BUCOYHO-HIDKHEUEIIOCTHOTO CyCTaBa MOCHOCOOCTBYET BepH(PHUKALUKM NAaHHBIX MOJIYYEHHBIX ITyTEM
V3U, KT, MPT, a takxe MOXET CIyXUTb OCHOBOH JUIsl ONpEeNeHUs] KPUTUIECKUX NEPUOJIOB B PA3BUTHUHU
JMLEBOH 001acTy uepena I10/1a YeIoBeKa.

KuroueBsble c10Ba: BUCOYHO-HUKHEUETIOCTHOM CyCTaB; TPETUHM TPUMECTp; HOBOPOXKACHHBIE; aHATOMHUSI.

TOPOGRAPHIC-ANATOMICAL PECULIARITIES OF THE TEMPOROMANDIBULAR JOINT IN
THE THIRD TRIMESTER OF THE INTRAUTERINE DEVELOPMENT AND NEONATES
Abstract. In spite of a certain progress and intensive development of dental technologies there are a number
of unsolved issues concerning the dentoalveolar system structures. A considerable number of publications in
scientific literature dealing with various aspects of dental anatomy still do not sufficiently study age anatomy
and morphological preconditions promoting occurrence of temporomandibular joint pathology, irrespective of
their important practical value. The study was conducted on 19 samples of fetuses 301,0-450,0 mm of the
parietal-calcaneal length and 6 samples of neonates by means of the methods of morphometry and craniometry,
macro- and micropreparation, computed tomography and statistical analysis. The majority of morphometric
parameters in the dynamics of the third trimester increase evenly. More intensive increase can be detected
concerning head circumference — on the 28th, 29th and 30th weeks; cranial length — on the 28th, 29th and 35th
weeks; biparietal diameter — on the 30-31st and 35-36th weeks. The majority of craniometric parameters in
neonates increase evenly. On the 38th week the head circumference increases more intensively. In neonates
the temporomandibular joint becomes of a definite structure, is characterized by slightly concave articular
fossa and pronounced articular tubercle. At the early neonatal period all the craniometric parameters increase
which is indicative of enlargement of general osseous cranial mass, mandible and increasing the size of the
temporomandibular joint. Further study of the temporomandibular joint will promote verification of the
findings obtained by means of USD, CT, MRI, and will form the basis for detection of critical periods in the
development of the facial part of the human cranium in fetuses.

Key words: temporomandibular joint, third trimester, neonates, anatomy.
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