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МОРФОМЕТРИЧНА ХАРАКТЕРИСТИКА СКРОНЕВО-НИЖНЬОЩЕЛЕПНОГО СУГЛОБА 

ЛЮДИНИ В ДРУГОМУ ТРИМЕСТРІ ВНУТРІШНЬОУТРОБНОГО РОЗВИТКУ 

Резюме. В статті наведено дані щодо анатомічних особливостей скронево-нижньощелепного суглоба 
у другому триместрі внутрішньоутробного розвитку, визначених методами препарування, морфометрії 

та краніометрії. Встановлено, що у плодів 4-6 місяців суглобова ямка має пласку форму. Кісткова 

речовина суглобової ямки тонка. Спостерігається формування елементів синовіальної оболонки 

суглобової сумки. У нижньому та верхньому відділах суглобової порожнини визначаються складки та 
завороти сполучнотканинної пластинки, відбувається вростання капілярів у синовіальну оболонку. 

Місцями спостерігаються сполучнотканинні перетинки між поверхнями скроневої кістки та 

суглобового диска, суглобового диска та голівки нижньої щелепи. Макроскопічно суглобовий диск має 
щільну структуру, розташовується між суглобовими поверхнями, від задньої поверхні суглобового 

диска до внутрішньої поверхні суглобової сумки визначається сполучнотканинний тяж. Спереду 

суглобовий диск прикріплюється в ділянці майбутнього суглобового горбика. Правий і лівий скронево-

нижньощелепні суглоби мають однакові розміри. У динаміці другого триместру внутрішньоутробного 
розвитку скронево-нижньощелепний суглоб характеризується наявністю пласкої суглобової ямки та 

відсутністю суглобового горбика. Спостерігається збільшення всіх краніометричних показників, що 

свідчить про нарощування загальної кісткової маси черепа та збільшення розмірів скронево-
нижньощелепного суглоба. 

Ключові слова: скронево-нижньощелепний суглоб; другий триместр; анатомія; людина. 
 

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 36±3 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 6±0.9 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) – 20±2 mm. The distance 
between the gonion and the pogonion is 19±2 mm, the 

transverse width of TMJ – 1.62±0.09 mm. 

Beginning from the 5th 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 – 32±3 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 

1.91±0.07 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 6th 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 11.2±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 – 

33.2±2.5 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 – 

profound portion of masseter muscle 

 

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 

suggestions as to their correction. 
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МОРФОМЕТРИЧЕСКАЯ ХАРАКТЕРИСТИКА ВИСОЧНО-НИЖНЕЧЕЛЮСТНОГО 

СУСТАВА ВО ВТОРОМ ТРИМЕСТРЕ ВНУТРИУТРОБНОГО РАЗВИТИЯ 
Резюме. В статье приведены данные анатомических особенностей височно-нижнечелюстного сустава 

во втором триместре внутриутробного развития, определенных методами препарирования, 

морфометрии и краниометрии. Установлено, что у плодов 4-6 месяцев суставная ямка имеет плоскую 
форму. Костное вещество суставной ямки тонкое. Наблюдается формирование элементов 

синовиальной оболочки суставной сумки. В нижнем и верхнем отделах суставной полости 

определяются складки и завороты соединительнотканной пластинки, происходит врастание 

капилляров в синовиальную оболочку. Местами наблюдаются соединительнотканные перегородки 
между поверхностями височной кости и суставного диска, суставного диска и головки нижней 

челюсти. Макроскопически суставной диск имеет плотную структуру, располагается между 

суставными поверхностями, от задней поверхности суставного диска к внутренней поверхности 
суставной сумки определяется соединительнотканный тяж. Впереди суставной диск прикрепляется в 

области будущего суставного бугорка. Правый и левый височно-нижнечелюстного сустава имеют 

одинаковые размеры. В динамике второго триместра внутриутробного развития височно-
нижнечелюстной сустав характеризуется наличием плоской суставной ямки и отсутствием суставного 

бугорка. Наблюдается увеличение всех краниометрические показателей, что свидетельствует о 

наращивании общей костной массы черепа и увеличение размеров височно-нижнечелюстного сустава. 

Ключевые слова: височно-нижнечелюстной сустав; второй триместр; анатомия; человек. 

 



Оригінальні дослідження 

 

26                                                             Клінічна анатомія та оперативна хірургія – Т. 17, № 2 – 2018 

MORPHOMETRIC CHARACTERISTICS OF TEMPOROMANDIBULAR JOINT IN HUMAN 

DURING THE SECOND TRIMESTER OF INTRAUTERINE DEVELOPMENT 
Abstract. The article provides data on the anatomical features of temporomandibular joint in the second 

trimester of fetal development, certain methods of anatomy, 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 capil-

laries grow 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 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 in the area of the future articular tubercle. The right and 
lefts temporomandibular joint 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. 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.  
Key words: temporomandibular joint; the second trimester; anatomy; human. 
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