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ABSTRACT

Purpose.

To present the anatomy of the temporomandibular joint of healthy people based on the results of the
magnetic resonance imaging.

Patients and methods.

31 patients without the pathology of the temporomandibular joint were examined.

Results.

Based on the results of magnetic resonance imaging in patients without the pathology of
temporomandibular joint anatomy of the temporomandibular complex was presented. Two
methods of temporomandibular joint examination were compared: CT and MRI. Indications and
contraindications (absolute and relative) for MRI were presented.

Conclusions.

Using the magnetic resonance imaging makes it possible to effectively diagnose degenerative,
inflammatory and neoplastic diseases of joints and surrounding soft tissues as it was proved by the
performed examination of the temporomandibular joint of healthy people.

© Diagnostics and Treatment of Oral and Maxillofacial Pathology. Published by OMF Publishing,
LLC. All rights reserved.

Currently, one of the most common pathologies in the
maxillofacial area are diseases of temporomandibular
joints (TMJ). The pathology of the TM]J, among the
diseases of the dento-jaw system, takes the third place
after caries and periodontal disease (Sysoljatin P, II'in A,
Dergilev A., 2001; Pisarevsky Y., et al., 2003; Tymofieiev
0.0, 2007, 2010, 2012; Ivasenko P. et al., 2009, et al.)
[1-10]. Difficulties in revealing structural disorders in
diseases of the TM]J are due to the anatomical features of
these joints (Ryabokon E., 2004, 2006) [11, 12]. The TM] is
divided by an articular disc, fixed intraarticular ligaments,
into two floors (cavities). The posterior intraarticular
ligaments, together with the vessels and nerves between
them, and the connective tissue form the bilaminar zone.
The bilamar zone of the TM] is located behind the articular
disc. Two ligaments connect the disc to the temporal bone
and to the condyle of the lower jaw. They are separated
by the venous plexus (Zenker’s cushion pad). The upper
ligament, attached to the posterior margin of the fossa,
is made of an elastic fibrous tissue, whereas the lower
ligament, made of inelastic fibrous tissue, is attached to
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the posterior surface of the condylar process of the lower
jaw. The inner surface of the TM] cavities in the anterior
part of the bilaminar zone is covered by endothelial cells,
which form the synovial lining with the production of
synovial fluid.

Among this pathology, the following diseases are
common: dysfunction of the TMJ, arthritis and arthrosis.
At the same time, we often have to meet with ankylosis,
subluxations and neoplasms.

If a patient needs to be examined for a TMJ trauma
or a fractured condylar process of the jaw is suspected,
the best way to diagnose is computed tomography (CT).
Computed tomography clearly visualizes the compact
substance of bones and cavities filled with liquid (blood).
To obtain images by a computer tomograph, X-rays are
used. A computer tomograph is a special X-ray machine
that rotates around the subject’s body and takes pictures at
different angles. CT is used to diagnose bone pathology,
post-traumatic injury (violation of bone integrity), and
also clearly visualize hemorrhages.

Magnetic resonance imaging (MRI) is a modern,
universal, non-invasive and safe method for examining
a patient, which is based on the magnetic properties
of human tissues and allows diagnosing various joint
diseases. To obtain an image when performing magnetic
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resonance imaging, X-ray radiation is not used, since the
subject is placed in a strong magnetic field and this leads
to the fact that all the hydrogen atoms in the patient’s body
are aligned parallel to the direction of the magnetic field.
At this point, the device sends an electromagnetic signal
perpendicular to the main magnetic field. Hydrogen
atoms, having the same frequency as the signal, get
«excited» and generate their own signal, which is picked
up by a tomograph. It is known that different types of
tissues (bones, muscles, vessels, etc.) have a different
number of hydrogen atoms and therefore they generate a
signal with different characteristics. The main value that is
recorded in a magnetic resonance study is the response of
magnetic nuclei to the action of an alternating magnetic
field, which depends on the density of nuclei and other
parameters specific for each part of the human body. A
magnetic resonance tomograph recognizes these signals,
deciphers them and builds an image (Hamada Y. et al.
2000, et al.) [13, 14]. The clinical application of the MRI
method is to study the spatial distribution of hydrogen
nuclei and some other elements in the human body.

The difference between MRI and CT is that with MRI,
the measured value is the magnetization of certain types
of nuclei in the isolated volume element, while for CT,
the coefficient of X-ray absorption by various biological
tissues. MRI does not have any harmful effects on the
patient.

With MRI, bone tissue is clearly visible, but more
soft tissue is captured. Magnetic resonance imaging is
the main method in modern diagnostics of degenerative,
inflammatoryand tumor diseases ofjoints and surrounding
soft tissues. MRI allows a non-invasive way to visualize

the soft tissue component of the joint (tendons, ligaments,
articular disc, cartilage, periarticular bag). This method
makes it possible to obtain thin sections in different
planes with the subsequent setting of a three-dimensional
image of the joint, which allows to establish accurately the
presence or absence of pathological changes in the TM]
and / or surrounding soft tissues, and to establish their
localization and timely and correctly choose the treatment
tactics.

Absolute contraindication to MRI is the presence of
a pacemaker or metallic foreign bodies in the area under
investigation, because rough artifacts appear on the
images, as well as in the presence of metal non-removable
dentures in the oral cavity (for examining the maxillofacial
region), i.e. the presence of foreign metal bodies causes
the risk of their displacement by a magnetic field. Relative
contraindication is pregnancy in the early term (the first 3
months) and claustrophobia.

Indications for MRI of the TMJ are: musculo-articular
dysfunction, inflammatory-dystrophic diseases (arthritis,
arthrosis), post-traumatic injuries, ankylosis, pain in the
temporal region with movements of the lower jaw, clicks
when moving (opening and closing the mouth) of the lower
jaw, Opening of the mouth with movements of the lower
jaw, defects of the lower jaw when planning reconstructive
operations, planning orthodontic treatment, etc.

When planning a magnetic resonance imaging of the
TM], they make marks (localizers), which are displayed on
the images obtained (Figs 1, 2). The localizer in the axial
projection (in the transverse plane of the body) shows the
course and orientation of the slices in the planning of the
parasagital (Fig 1) and paracoronal projection (Fig 2).

FIGURE 1. Localizer in axial projection. Shows the course and orientation of the slices when planning the parasagital projection (condylar heads are indicated by arrows). The ordinal
numbers of the figures with the closed mouth correspond to the ordinal numbers of the slices on the localizer.
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FIGURE 2. Localizer in axial projection that shows the course and orientation of the slices in the planning of the paracoronary projection (condylar heads are indicated by arrows). The ordinal
numbers of the figures with the closed mouth correspond to the ordinal numbers of the slices on the localizer.

Now we will show the images of the TM] made in different planes (Figs 3-16).

FIGURE 3. TM] slice in the sagittal plane shows: 1 - TM] disc, 2 - articular tubercle, 3 — the head of the condylar process of the mandible, 4 - the external auditory meatus, 5 — the parotid
gland, 6 — the temporal muscle.

FIGURE 4. TM] slice in the sagittal plane shows: 1 - TM) disc, 2 - bilaminar zone, 3 — external auditory meatus, 4 — parotid salivary gland, 5 - head of condylar process of mandible, 6 —
lateral pterygoid muscle, 7 — articular tubercle.
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FIGURE 5. TM slice in the sagittal plane shows: 1 - TMJ disc, 2 - bilaminar zone, 3 - external auditory meatus 4 — parotid gland, 5 — head of condylar process of the mandible, 6 — ramus
of the mandible, 7 - lateral pterygoid muscle, 8 - articular tubercle.

FIGURE 6. TM| slice in the sagittal plane shows: 1 — TMJ disc, 2 — bilaminar zone, 3 - external auditory meatus, 4 — parotid salivary gland, 5 — condylar process of mandible, 6 — lateral
pterygoid muscle, 7 — articular tubercle.

FIGURE 7. TM] slice in the sagittal plane shows: 1 — TMJ disc, 2 — bilaminar zone, 3 - external auditory meatus, 4 — parotid salivary gland, 5 — condylar process of mandible, 6 — lateral
pterygoid muscle, 7 — articular tubercle.
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FIGURE 8. TM| slice in the sagittal plane with an open mouth: 1 - TM] disc, 2 — external auditory meatus, 3 — parotid salivary gland, 4 — condylar process of mandible, 5 — medial pterygoid
muscle, 6 — temporal muscle.

FIGURE 9. TM| slice made in the sagittal plane with an open mouth shows: 1 - bilaminar zone, 2 - TM] disc, 3 — external auditory meatus, 4 — parotid salivary gland, 5 - condylar process
of mandible, 6 — ramus of the mandible, 7 — lateral pterygoid muscle, 8 — temporal muscle.

FIGURE 10. TM] slice made in the sagittal plane with an open mouth: 1 — bilaminar zone, 2 — TM] disc, 3 — external auditory meatus, 4 — parotid gland, 5 — condylar process of mandible,
6 — ramus of the mandible, 7 — lateral pterygoid muscle, 8 — temporal muscle.
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FIGURE 11. TV slice made in the sagittal plane with an open mouth shows: 1 — bilaminar zone, 2 — TM] disc, 3 - external auditory meatus, 4 — parotid salivary gland, 5 — condylar process
of mandible, 6 — lateral pterygoid muscle.

FIGURE 13. TMJ slice in the coronary (frontal) plane shows: T — articular capsule, 2 - temporal muscle, 3 — articular fossa, 4 — TM) disc, 5 — lateral pterygoid muscle, 6 — ramus of the
mandible, 7 - parotid gland.
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FIGURE 15. TM] slice in the coronary (frontal) plane: 1 — articular capsule, 2 — temporal muscle, 3 - articular fossa, 4 —TMJ disc, 5 — condylar process of mandible, 6 — parotid gland.

FIGURE 16. TM] slice in the coronary (frontal) plane: 1 — temporal muscle, 2 - articular fossa, 3 — TMJ disc, 4 — condylar process of mandible, 5 — parotid gland.
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CKOpeHeBO-HIKHbOII[TITTHUI
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Komrr'orepa Tomorpadis (KT)
JIMCK CKOpEeHEBO-HIKHbOIIIEIEITHOTO
cyrnoby

Binaminapna sona CHIIIC

PE3IOME

Mera. IlpegcraButi  aHaTomiroo
CKOPEHeBO-HIKHbOIEIETTHOTO CY-
106y 3/0pOBYX JTIOfIelT Ha IificTaBi
pesynbTaTiB  IPOBEIEHOI MarHiT-
HO-pe30HaHCHOI ToMorpadil.
ITamientn Ta Merogu. ITpoBeneHo
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JI0Tii CKOpeHEeBO-HIKHbOIIETIEITHO-
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Pesynbratu. Ha mincraBi pesynb-
TaTiB IIPOBEJIEHOI MarHiTHO-pe30-
HaHCHOI ToMmorpadii y maIieHTin
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IIe/IEITHOTO CYITI00y MpefcTaBIeHa
aHATOMisl CKOpEHEBO-HIDKHbOLIe-
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MOPiBHANbHA XapaKTepUCTUKa
nBOX MeTofiB ob6cTexxenns CHIIIC:
KOMIT JoTepHOI ToMorpadii i MarHir-
HO-pe3oHaHCHOI ToMorpadil. [Tpes-
CTaB/IeHi TOKa3aHHA i MPOTUBOIO-
KasaHHs (aGCOMOTHI i BifHOCHI) 110
nposefienHsa MPT.

Bucnosknu. Ilposemennmu obcte-
JKEHHAMM  CKOPEHEBO-HIDKHbOIIE-
JIETIHOTO CYT7I06Y Y 3/0pOBUX JTIOfieTt
BCTAHOBJ/IEHO, IO 3aCTOCYBaHH
MarHiTHO-pe3OHaHCHOI ToMorpadii
103BOJIA€ 6I/bIIT ePEKTUBHO IPOBO-
IUTU CyYacHy JiaTHOCTUKY JleTeHe-
PaTMBHUX, 3alIATBPHUX i ITyXJIMHHNX
3aXBOPIOBaHb CYI7TI06iB i OTOUYyIO-
YMX M SKMX TKaHVH.
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ca. IlpoBemena cpaBHMTeNbHas
XapaKTepI/ICTI/IKa ]IByX METOJ0B
obcnegoBanns BHYC: kommbio-
TepHOl TOMOrpadum M MarHUT-
HO-P@30HAHCHOM Tomorpadum.
IIpencraBnenbl MoOKa3aHMUA U MpPO-
TUBOIOKa3aHus1 (AOCOMOTHBIE 1 OT-
HOCKTe/IbHbIE) K TpoBefeHnio MPT.
BeiBopbl.  IIpoBemeHHbIMU  06-
CneJoBaHMAMMU BMCOYHO-HVDKHE-
YE/TIOCTHOTO CYCTaBa Y 3[0POBBIX
TTIOfietl, yCTaHOBJIEHO, YTO IIpUMeHe-
HJ€ MarHUTHO-PE30HAHCHOI TOMO-
rpadun mossonser 6Gomee apdek-
TUBHO IIPOBOJUTD COBPEMEHHYIO
I[]/IaI‘HOCTI/IKy ,ELeI‘EHepaTI/[BHI)IX,
BOCIIA/INTE/IbHBIX U Ol'[yXOIIeBbIX
3a00/1eBaHNMIT CYCTaBOB M OKpY»XKa-
IOLMX MATKUX TKaHEI.



