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Abstract
Temporomandibular articulation is the highest feature that
outlines the class of the mammalian and divorces mammals
from further vertebra, it allows normal parting and departing of
the jawbone and is needed for purposes such as mastication and
speaking. Components of this synovial joint between the
condyle process of mandible and glenoid cavity of the temporal
bone has been studied anatomically and histologically in 25
autopsies of adult males and female were examined at different
Iraqi cities. Descriptions of TMJ related structures skin, parotid
gland with its traversed facial nerve, all are related laterally the
capsule of the joint, the fibrous connective tissue sac and lines
with synovial membrane, containing synovial fluid, capsule is
supported anteriorly by the fibers of the sphenomandibular
ligaments and to the facial fibers of the masseter muscle .Also
present study describe rectangular masseter muscle with its
dimensions (70±12mm) x (50 ±14) mm; contemporary no
readings were recorded. In addition dimensions of the ovoid
condyle process were 15 to 20 mm from side to side and 8to 10
mm from front to back Current study mentioned dimensions of
the mandibular fossa which has been delimited by the
attachment of joint capsule antereoposterior dimension was
range from 24 – 38 mm and its lateral dimension from side to
side was ranging from 19- 33mm, these differences between
the condyle process and glenoid fossa inform us the free
movement of the small condyle process within the fossa were it
glide anteriorly furing protraction of the mandible and then its
retraction. Measurements of different bones at different sex
depict that the thickest trabeculae by its mean & standard
deviation is founded in male in condyle process, 13.03+1.54,
though the thinnest trabeculae is founded in female within the
mandibular fossa of the temporal bone, 11.23 +0.90. Despite
the fact for recorded algebraic data of the gaps, spaces were
occupied by the trabeculae displays that the widest gaps in
dimension were seen in female mandibular fossa, 36.20 +0.71.
While the narrowest spaces were seen between the trabeculae
of condyle process bone of the mandible in male, 23.25+0.93.
From current study anatomical features are grossly in agree
with other anatomist descriptions, but dimensions of fossa and
condyle are greater than other studies.
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Anatomical Study, Temporomandibular
Joint

2-Anatomical procedure:
The TMJs were observed from 25
cadavers aged between 30 and 75 years.
The sex ratio was 19 men to 6 women.
The harvesting was done through a lateral
approach as in Fig. (1). Through different
incisions by a pre-tragal incision as in
Fig. (2). extended at its superior extremity
by a horizontal incision over the
zygomatic arch or by incise the skin as
well as to the fascia, lifting them start
from the inferior border of mandible
ramus to study the topography of varied
structures in the region. Sagittal and
coronal sections were made in order to
analyze the relationship of the superior,
posterior and superoposterior surfaces.

The Temporomandibular joint (TMJ) is
the only valid oromaxillofacial joint. This
is a synovial joint. It is also known as the
mandibular or craniomandibular joint. The
TMJ is unusual for revolving (ginglymoid)
and translational (armorial) gestures,
including the opening and closing of the
mouth, mastication, and speaking during
jaw operation. The right and left
articulations cannot shift separately
because they are joined by the mandible
that creates a bicondylar joint (1). The TMJ
is differentiated by an articular disk into a
bottom and an upper segment. The TMJ
mechanism plays an important role and
makes difficult jaw motions. A capsule
and numerous ligaments envelop the TMJ.
Mandibular movements can be constant or
periodic and allow the TMJ to be loaded
statically and/or dynamically. In general,
there are three types of loading: stress,
strain, and shear (2). A gymnastic joint
formation from the glenoid fossa (GF),
articular tuber, joint plate, condyle, retrodiscal muscle, capsule joints, and synovial
membrane (TMJ) is an arthrodial
ginglymus join (3). The commonest joint in
the human body is capable of rotating the
lower jaw on a bilateral basis (4,5). This
study was designed in order to investigate
about the different joint structures
achieved to depict different parameters of
articulation beside the accessory ligaments
& muscles site attachments, diameters,
and its relations to other structures beside
different anatomical relations.

Results
1-Anatomical study
After removing the skin and subcutaneous
tissues which cover the superficial region,
extending just posterior to the ramus of
mandible and anterior to the tragus near
the TMJ, the articular capsule on its front
edge has direct contact with the masseter
muscle and its perimysium. Its origin is
from the zygomatic arch with many
muscular sheets and inter on the lateral
surface branch of the mandible and to the
base of the lateral aspect coronoid process
was noticed, anterior to the TMJ, attached
the lower margine of the zygomatic arch,
Existent training display dimension of the
rectangular masseter muscle was ranging
from (70±12mm) x (50 ±14 mm), the
upper portion of the parotid gland
appeared, it was surrounded by its capsule
sending its parotid duct and traversed by
the facial nerve.

Materials and Methods
1-The collection of samples:

After elating integument and parotid
gland, externally and lateral to TMJ
capsule, the temporomandibular ligament
seems attached to the lateral surface of
the zygomatic arch from above and to the
articular tubercle on its lower border;
below, its fibers are running obliquely
downward and backward to the lateral
surface and posterior border of the neck of
the condyle process, it is thiner below than
above.
The sphenomandibular ligament is a flat,
thin band that attaches superiorly to the

From different Iraqi governorates at
dissimilar forensic medicines centers rules
as of Tikrit citiy, twenty five autopsy
samples of males and females cadavers
(19 males and 6 females) were collected
and studied according to families
permission and helps of forensic staff, in
addition two human dried heads (male,
average age 40 years) and dried bones
from varied academic centers, with
assessment
of
different
scientific
references in libraries of various colleges.
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spine of the sphenoid bone and descends,
becoming wider as it descends and fixed
to the lingula of the mandibular foramen.
When the temporomandibular joint (TMJ)
is locked, it is slack. It is taut because the
mandibular condyle is in front of the
temporomandibular ligament.
Also laterally, portion of the zygomatic
arch
extends
anteriorly,
giving
attachments to different muscles; mainly
to the masseter muscle and just in the
lateral aspect we find the facial nerve
branches emerge from anterior border of
the parotid gland which is surrounded by
its capsule as in Fig. (3).

Another muscle located medial to the TMJ
is the medial pterygoid muscle, which has
two heads. The majority of the muscle
emerges as a deep head from the medial
surface of the lateral pterygoid plate. The
superficial head of the muscle is formed
by the maxillary tuberosity and the
pyramidal process of the palatine bone.
Both muscle fibers migrate downward,
lateral, and posteriorly and are inserted
into the lower and back portion of the
medial surface of the ramus and angle of
the mandible by a tight tendinous lamina.
Same description of both medial and
lateral pterygoid muscles by Illustrated
Anatomy of the Head and Neck (8)

2-Exploration of the joint displays its
contents; the condylar process appeared as
an ovoid process seated atop a narrow
mandibular neck. It is 15 to 20 mm from
side to side and 7 to 10 mm from front to
back. The lateral pole of the condyle is
rough, bluntly pointed, and projects only
moderately from the plane of ramus, while
the medial pole extends sharply inward
from this plane Fig. (4).

But he labels insertion of medial pterygoid
joins the masseter muscle to form a
common tendinous sling which permits
the medial pterygoid and masseter to be
powerful elevators of the jaw. This tendon
in existing study couldn’t be discriminated
in autopsy.
In extant schoolwork the Joint is explored
and its capsule and the articular disc and
their depiction give the dint similar to that
written by (10,11,7), except that they describe
the disc keeping the same thickness of its
center and at periphery, through its span.

Discussion:
Tissues and structures that are related
laterally to the temporomandibular joint as
appeared in present study displays location
of the masseter muscle was noticed,
anterior to the TMJ, attached the lower
border of the zygomatic arch and during it
descend, it is attached to the anterior part
of TMJ capsule, this description was in
agree with (6).

The condyle is the part of the mandible
that mates to the undersurface of the disc,
and the articular fossa, glenoid fossa, or
mandibular fossa is the part of the
temporal bone that mates to the upper
surface of the disc.
Current study demonstrates dimention of
the condyle process as follow; Exploration
of the joint displays its contents; the
condylar process appeared as an ovoid
process seated atop a narrow mandibular
neck. It is 15 to 20 mm from side to side
and 8 to 10 mm from front to back. The
lateral pole of the condyle is rough,
bluntly pointed, and projects only
moderately from the plane of ramus, while
the medial pole extends sharply inward
from this plane which were in agree with
that recorded by (12,13), but in disagreement
with (14,15), who documented and verified
less diameter of the head of the mandible
grossly and collectively give diameter
range from 11 to 17 mm from side to side

Whilst present description was in
disagreement with description of (7), who
describe attachment of the master muscle
to the coronoid process and its attachment
to articular disc. This variance in
attachment of the muscle to the disc
directly crossing the capsule may they
study extension of the muscle fiber across
the capsule, while present study describes
attachment of the muscle to the capsule.
Existent training display dimension of the
rectangular masseter muscle was ranging
from 70x50 ±14 mm; contemporary no
reading was recorded.
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and 7 to 10 mm from front to back in
addition they describe the lateral pole of
the condyle is lumpy pointed, while the
medial pole extends cuttingly inward from
this plane.

chromosomal variances and environmental
in addition to the feeding attitude
according to the opinions of (12,18 ,19)
Studying the morphometry of the
trabeculae and the distances distancing
them in mandibular fossa of the temporal
bone and in the condylar process in both
male and female by obtaining the mean
and standard deviation of widest spaces
and large thickness of trabeculae in
different region bones and in male and
female, we gain different measurements
scored by microns, findings of present
study are in agree with results describing
features and dimensions of these
trabeculae which are listed by (20,10, 21).
But their findings about dimensions were
less than our listed diameters and the
cause for that is their training and experts
in addition to the facilities in using
computed tomography.

Analysis for these differences are related
to the family history which is affected by
gene inheritance and type of food and
style of chawing and the traditional and
culture of society in feeding. Current study
mentioned dimensions of the mandibular
fossa which has been delimited by the
attachment of joint capsule anteroposterior
dimension was range from 24 – 38 mm
and its lateral dimension from side to side
was ranging from 19- 33mm, these results
are coincident with that recorded by (16,17).
But they disagree about the dimensions
they
recorded
diameters
of
the
anteroposterior was 20-35 mm and
transverse
diameters
was15-29.
Exploration for these dissimilarities in
measurements
may
be
related

Fig. (1): (A) Lateral view of human head.
(1) Skin (withdrawn), (2) Subcutaneous tissue.
escape
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Fig. (2): The left TMJ of humen is exposed
via a preauricular approach. Loose bodies
from the upper compartment after incision
of the capsule
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Fig. (4): Freeing TMJ from surrounding tissues
Fig)3(: Lateral view of human head. * TMJ. (1) inter articular disk is labeled by the mosquito, (z)
Auriculotemporal Nerve, (2) Facial Nerve, (3) zygomatic arch, (co) condyle process, (su)
Masseter Muscle, (4) External Acoustic Porion, (5) superior compartment of joint cavity, (in) inferior
Deep Auricular Artery.
compartment of the joint cavity.

References:
1.

2.

3.

4.

5.

6.

7.

8.

9.

Alomar X, Medrano J, Cabratosa J, Clavero JA,
Lorente M, Serra I, Monill JM, Salvador A.
Anatomy of the temporomandibular joint.
InSeminars in Ultrasound, CT and MRI 2007
Jun 1 (Vol. 28, No. 3, pp. 170-183). WB
Saunders.
Kuroda S, Tanimoto K, Izawa T, Fujihara S,
Koolstra JH, Tanaka E. Biomechanical and
biochemical characteristics of the mandibular
condylar cartilage. Osteoarthritis and Cartilage.
2009 Nov 1;17(11):1408-15.
Mahl CR, Silveira MW. Diagnóstico por
imagens da articulação temporomandibular:
técnicas e indicações. Jornal Brasileiro de
Oclusão, ATM & Dor Orofacial. 2010 Aug
30;2(8).
Garcia MD, Machado KF, Mascarenhas MH.
Ressonância
magnética
e
tomografia
computadorizada
da
articulação
temporomandibular: além da disfunção.
Radiologia Brasileira. 2008 Oct;41(5):337-42.
Ferraz Júnior AM, Guimarães JP, Ferreira LA.
Técnicas de obtenção de imagens da articulação
temporomandibular. Atlas de diagnóstico por
imaginologia
das
desordens
temporomandibulares. Juiz de Fora: Editora
UFJF. 2012:28-66.
Ghatak
RN,
Helwany
M,
Ginglen
JG. StatPearls. StatPearls Publishing; Treasure
Island (FL): Anatomy, Head and Neck,
Mandibular Nerve [Internet] ;2020 May 6.
Bender ME, Lipin RB, Goudy SL. Development of the
Pediatric Temporomandibular Joint. Oral Maxillofac
Surg Clin North Am.2018 Oct; 30(1):1-9.
Fehrenbach MJ, Herring SW. Illustrated
Anatomy of the Head and Neck-E-Book.
Elsevier Health Sciences; 2015 Nov 16.
Şencimen M, Yalçin B, Doğan N, Varol AL,
Okçu KM, Ozan H, Aydintuğ YS. Anatomical
and functional aspects of ligaments between the

78

10.

11.

12.

13.

14.

15.

16.

17.

malleus and the temporomandibular joint.
International journal of oral and maxillofacial
surgery. 2008 Oct 1;37(10):943-7.
Okeson JP. Management of temporomandibular
disorders and occlusion-E-book. Elsevier Health
Sciences; 2019 Feb 1.
Kumar
S,
Kiran
K,
Yadav
A.
Temporomandibular joint arthrocentesis: A
prospective study and audit of 500 joints of
central India. Journal of International Society of
Preventive & Community Dentistry. 2018
Mar;8(2):124.
Shaffer SM, Brismée JM, Sizer PS, Courtney
CA. Temporomandibular disorders. Part 2:
conservative management. Journal of Manual &
Manipulative Therapy. 2014 Feb 1;22(1):13-23.
An JS, Jeon DM, Jung WS, Yang IH, Lim WH,
Ahn SJ. Influence of temporomandibular joint
disc displacement on craniocervical posture and
hyoid bone position. American Journal of
Orthodontics and Dentofacial Orthopedics. 2015
Jan 1;147(1):72-9.
Sato I, Shindo K, Ezure H, Shimada K.
Morphology of the lateral ligament in the human
temporomandibular joint. Oral Surgery, Oral
Medicine, Oral Pathology, Oral Radiology, and
Endodontology. 1996 Feb 1;81(2):151-6.
Bravetti P, Membre H, El Haddioui A, Gérard
H, Fyad JP, Mahler P, Gaudy JF. Histological
study of the human temporo-mandibular joint
and its surrounding muscles. Surgical and
Radiologic Anatomy. 2004 Oct 1;26(5):371-8.
Asaki S, Sekikawa M, Kim YT. Sensory
innervation of temporomandibular joint disk.
Journal of Orthopaedic Surgery. 2006
Apr;14(1):3-8.
Cuccia AM, Caradonna C, Caradonna D,
Anastasi G, Milardi D, Favaloro A, De Pietro A,
Angileri TM, Caradonna L, Cutroneo G. The
arterial blood supply of the temporomandibular

Anatomical Study of an Adult ….9(2) (2021) 74-79

18.

19.

20.

21.

joint: an anatomical study and clinical
implications. Imaging science in dentistry. 2013
Mar;43(1):37.
Cuccia AM, Caradonna C, Annunziata V,
Caradonna D. Osteopathic manual therapy
versus conventional conservative therapy in the
treatment of temporomandibular disorders: a
randomized controlled trial. Journal of
bodywork and movement therapies. 2010 Apr
1;14(2):179-84.
O’Connor RC, Fawthrop F, Salha R, Sidebottom
AJ. Management of the temporomandibular
joint in inflammatory arthritis: Involvement of
surgical procedures. European journal of
rheumatology. 2017 Jun;4(2):151.
Wadhwa S, Kapila S. TMJ disorders: future
innovations in diagnostics and therapeutics.
Journal
of
dental
education.
2008
Aug;72(8):930-47.
White SC, Pharoah MJ. Oral radiology-E-Book:
Principles and interpretation. Elsevier Health
Sciences; 2014 May 1.

79

