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Objectives

Â Clinical significance

Â Etiology of TMJ disorders

ÂGross anatomy

Â Normal CT, MRI anatomy

Â Internal Derangement

Â Trauma

Â Rare disorders



Clinical Significance

Â Approximately 10 million individuals in the 

United States are affected by 

temporomandibular joint (TMJ) abnormalities 

(National Institutes of Health data, National 

Institute of Dental and Craniofacial Research). 

Â There is a significant young female prevalence 

reported 5:1 to 10:1. (20s ï40s)

Â Bilateral abnormalities have been reported in up 

to 60% of patients.



Clinical Significance

Â Wetesson et al reported joint clicking or limitation of opening in up 
to 39% of the general population.

Â Sommer et al reported the overall prevalence of TMJ internal 
derangement in the general population between 20% and 30%. 

Â Despite the high prevalence, only 5 ï10% with symptoms require 
treatment. 

Â Up to 40% of patients with symptoms have spontaneous resolution 
of symptoms. 

Â Asymptomatic volunteers have also shown internal derangement, 
however the prevalence of abnormalities is much higher in 
symptomatic patients (Schiffman et al). 

Â Currently MRI is the imaging technique of choice for the TMJ 
(excluding acute trauma). 



Etiologies of TMJ abnormalities

ÂPost-traumatic
Â Thought to be underestimated.

ÂMay represent up to 43% of all TMJ 
abnormalities (Shellhas KP).



Mechanism of injury



Etiologies of TMJ abnormalities

ÂPost-traumatic
Â Thought to be underestimated

ÂMay represent up to 43% of all TMJ 
abnromalities (Shellhas KP)

ÂWhy do females have a significantly 
increased prevalence of TMJ 
abnormalities???



Theory #1



Etiologies of TMJ abnormalities

ÂPost-traumatic
Â Thought to be underestimated

ÂMay represent up to 43% of all TMJ 
abnromalities (Shellhas KP)

ÂWhy do females have a significantly 
increased prevalence???
Â Theory #2: Not well understood

Â Likely multifactorial



Etiologies of TMJ abnormalities

Â Post-traumatic
Â Thought to be underestimated

Â May represent up to 43% of all TMJ abnromalities 
(Shellhas KP)

Â Idiopathic

Â Ligamentous laxity

Â Bruxism ïteeth grinding

Â Changes in composition of synovial fluid

Â Improper activity of lateral pterygoid muscle
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Etiologies of TMJ abnormalities

Â Post-traumatic

Â Thought to be underestimated

Â May represent up to 43% of all TMJ abnromalities (Shellhas KP)

Â Idiopathic

Â Ligamentous laxity

Â Bruxism ïteeth grinding

Â Changes in composition of synovial fluid

Â Improper activity of lateral pterygoid muscle

Â Overuse???

Â Too much gum???

Â Too much food???



ÂImaging of the TMJ is not as ñsexyò asé



Extremity Imaging of the elite athlete



TMJ imaging ïelite athletes???



Takeru Kobayashi ïHot dog eating 
champion!

Â 2008: First place tied (59 hot dogs)* 

Â 2007: Second place (63 hot dogs -
new record) 

Â 2006: First place (53.75 hot dogs -
new record) 

Â 2005: First place (49 hot dogs) 

Â 2004: First place (53.5 hot dogs - new 
record) 

Â 2003: First place (44.5 hot dogs) 

Â 2002: First place (50.5 hot dogs) 

Â 2001: First place (50 hot dogs) 

Â *Lost 5 hot dog eat-off. Match was 
also 10 minutes instead of 12 minutes.



Elite TMJ athletes

Â Takeru Kobayashi and 

Joey Chestnut



Now thatôs an elite athlete

Before After 60 hot dogs



Â Wikipedia.com: Takeru 

Kobayashi developed jaw 

arthritis a week after he 

started training rigorously 

for the July 4thNathanôs 

Famous Hot Dog Eating 

contest. 

http://takeru-kobayashi.com/


Etiologies of TMJ abnormalities

Â Post-traumatic

Â Thought to be underestimated

Â May represent up to 43% of all TMJ abnromalities (Shellhas KP)

Â Idiopathic

Â Ligamentous laxity

Â Bruxism ïteeth grinding

Â Changes in composition of synovial fluid

Â Improper activity of lateral pterygoid muscle

Â Overuse???

Â Too much gum???
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TMJ Gross Anatomy



Anatomy-Osseous components

Â The mandible 
and temporal 
bone are the 
osseus 
components of 
the TMJ

Â The mandibular 
head is the 
inferior 
component of 
the joint

Mandibular head

Temporal bone

Picture courtesy of Rosalyn Cheng



Anatomy-Osseous components

Â Mandible anatomy

Picture courtesy of Rosalyn Cheng

Mandibular condyle

Coronoid process Mandibular ramus



Anatomy-Osseous components

Picture courtesy of Rosalyn Cheng

Condylar head

Coronoid process Mandibular ramus

Condylar neck
Â Condyle anatomy



Anatomy-Osseous components

Picture courtesy of Rosalyn Cheng

Mandibular head

Coronoid process Mandibular ramus

Mandibular neck
Â Condyle anatomy



Anatomy-Osseous components

Â The 

mandibular 

fossa and 

articular 

eminance 

are derived 

from the 

temporal 

bone.

Temporal bone

Mandibular

fossa

Articular eminance

Picture courtesy of Rosalyn Cheng

Mandibular fossa = Glenoid fossa



TMJ disk

Â The TMJ disk is the most 
critical structure of the 
TMJ.

Â The disk prevents 
articular damage. 

Â Articular coverings are 
fibrous connective tissue 
instead of hyline 
cartilage. 

Â The disk is fibrocartilage, 
however mostly fibrous.  

Christiansen EL et al. Correlative thin section temporomandibular joint anatomy and computed tomography. 

Radiographics. Vol 6, Num 4. July 1986.

Sagittal

Coronoid process

(anterior)



TMJ disk

Â Located between the 

mandibular condyle and 

the temporal component 

of the joint. 

Â Thick periphery

Â Thin centrally

Â Usually ~10mm 

anteroposterior and 

~20mm mediolateral 

dimension

Christiansen EL et al. Correlative thin section temporomandibular joint anatomy and computed tomography. 

Radiographics. Vol 6, Num 4. July 1986.

Sagittal



TMJ disk ïclosed mouth

Â The thicker anterior and posterior 
parts are referred to as the 
anterior band and the posterior 
band. 

Â The posterior band is located over 
the condyle, normally found in the 
12 O'clock position. The Posterior 
band is larger than the anterior 
band.

Â The central thin zone called the 
intermediate zone is located 
between the condlye and 
posterior part of the articular 
eminence

Â The anterior band is located 
under the articular eminence.

Â Insert fig 7-1

Christiansen EL et al. Correlative thin section temporomandibular joint anatomy and computed tomography. 

Radiographics. Vol 6, Num 4. July 1986.

Posterior band

Anterior band



TMJ disk ïNames to memorize

Â The thicker anterior and 
posterior parts are referred to 
as the anterior band and the
posterior band. 

Â The posterior band is located 
over the condyle and is larger 
than the anterior band

Â The central thin zone called 
the intermediate zone is 
located between the condlye 
and posterior part of the 
articular eminence

Â The anterior band is located 
under the articular eminence.

Â Insert fig 7-1

Christiansen EL et al. Correlative thin section temporomandibular joint anatomy and computed tomography. 

Radiographics. Vol 6, Num 4. July 1986.

Posterior band

Anterior band

Intermediate zone



The Anterior Band

Â Anterior is a five-

piece melodic death 

medal band from 

Wales. They have 

released the critically 

acclaimed This Age of 

Silence.

http://en.wikipedia.org/wiki/This_Age_of_Silence
http://en.wikipedia.org/wiki/This_Age_of_Silence
http://upload.wikimedia.org/wikipedia/en/4/49/This_Age_of_Silence.JPG


TMJ disk
Â The thicker anterior and 

posterior parts are referred to 
as the anterior band and the
posterior band. 

Â The posterior band is located 
over the condyle and is larger 
than the anterior band

Â The central thin zone called 
the intermediate zone is 
located between the condlye 
and posterior part of the 
articular eminence

Â The anterior band is located 
under the articular eminence.

Â Insert fig 7-1

Christiansen EL et al. Correlative thin section temporomandibular joint anatomy and computed tomography. 

Radiographics. Vol 6, Num 4. July 1986.

Posterior band

Anterior band

Intermediate zone



TMJ disk
Â The thicker anterior and 

posterior parts are referred to 
as the anterior band and the
posterior band. 

Â The posterior band is located 
over the condyle and is larger 
than the anterior band

Â The central thin zone called 
the intermediate zone is 
located between the condlye 
and posterior part of the 
articular eminence

Â The anterior band is located 
under the articular eminence.

Â Insert fig 7-1

Christiansen EL et al. Correlative thin section temporomandibular joint anatomy and computed tomography. 

Radiographics. Vol 6, Num 4. July 1986.

Posterior band

Anterior band

Intermediate zone



TMJ disk

Â Coronal section

Â The disc is crescent-

shaped. 

Â ~2x in length

Â Coronal image

Alomar X, et al. Sem Ultrasound, CT, MRI. 2007; 28(3):170-183.

Coronal



Bilaminar zone
Â The posterior disk is attached to the 

posterior temporal bone and the 
posterior condyle by the bilaminar 
zone or retrodiscal tissue.  

Â The superior fibers attach to the 
temporal bone and the inferior fibers 
attach to the posterior condyle. 

Â Initially histologic studies 
demonstrated an upper elastic 
component and a lower connective 
tissue component. 

Â Recent histologic studies have failed 
to confirm the bilaminar nature. 

Â Despite this, the name has persisted. 
Some instead use only retrodiscal 
tissue. 

Â The zone is highly vascular and well 
innervated.

Christiansen EL et al. Correlative thin section temporomandibular joint anatomy and computed tomography. 

Radiographics. Vol 6, Num 4. July 1986.



Joint capsule
Â A synovial articulation that 

encloses the entire articulating 
region of the TMJ. 
Â Superiorly attached to the 

circumference of the mandibular 
fossa and anteriorly around the 
articular eminence

Â Inferiorly attached to the mandibular 
neck

Â The disc is placed between the 
two articulating bones with 
circumferential peripherial 
attachments to the walls of the 
capsule, dividing the capsule into 
two non-communicating 
compartments. 

Capsule

Osborn AG, Harnsberger HR, et al. Diagnostic and Surgical Imaging Anatomy. Amirsys. 2006. ppII83.



Joint capsule

Â Superior compartment  

Â About 3 times larger than 

the inferior compartment

Â Anterior recess and 

posterior recess

Â Inferior compartment

Â Encloses the entire neck of 

the mandible

Â Divided into anterior and 

posterior recesses. 

Capsule

Osborn AG, Harnsberger HR, et al. Diagnostic and Surgical Imaging Anatomy. Amirsys. 2006. ppII83.

Anterior recess
Posterior

recess

Anterior recess
Posterior recess



Anatomy

Osborn AG, Harnsberger HR, et al. Diagnostic and Surgical Imaging Anatomy. Amirsys. 2006. ppII83.

Superior compartment

Intermediate zone of disk

Articular eminence

Lateral pterygoid muscle

Anterior band of disk

Anterior recess, inferior 

compartment

Condylar neck

Ramus of mandible

Inferior compartment

Mandibular fossa

Posterior band of disk

Superior portion, bilaminar zone

Inferior portion bilaminar zone

Condylar head
Posterior recess, inferior 

compartment

Inferior portion attaches to 

posterior mandible





Anatomy ïTwo heads of the LPM

Sommer OJ, Aigner F, Rudisch A, Gruber H, Fritsch H, Millesi W and Stiskal M. Cross-sectional and Functional Imaging 

of the Temporomandibular Joint: Radiology, Pathology, and Basic Biomechanics of the Jaw. Radiographics. 2003. 

http://radiographics.rsnajnls.org/cgi/content/full/e14v1

Mandibular head

Articular eminence

Anterior band Intermediate

zone

Posterior band

Bilaminar zone

Superior head LPM

Inferior head LPM

Fat

http://radiographics.rsnajnls.org/content/vol0/issue2003/images/large/g03nve14c3b.jpeg


Coronal Anatomy - LPM

Sommer OJ, Aigner F, Rudisch A, Gruber H, Fritsch H, Millesi W and Stiskal M. Cross-sectional and Functional Imaging 

of the Temporomandibular Joint: Radiology, Pathology, and Basic Biomechanics of the Jaw. Radiographics. 2003. 

http://radiographics.rsnajnls.org/cgi/content/full/e14v1

Mandibular head

Mandibular fossaLateral pterygoid muscle

(medial to the condyle)

Disk

Inferior joint space

Superior joint space

http://radiographics.rsnajnls.org/content/vol0/issue2003/images/large/g03nve14c4b.jpeg

