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TMJ Anatomy, Function and TMJ Anatomy, Function and 
Dysfunction Dysfunction 

Compound jointCompound joint
CondyleCondyle
Temporal boneTemporal bone
ArticularArticular discdisc

Secondary cartilageSecondary cartilage
SynovialSynovial membranemembrane
Trigeminal Trigeminal innervationinnervation



TMJ Anatomy and  Function TMJ Anatomy and  Function 

Articulation and jaw movementArticulation and jaw movement
Mastication, speech, deglutitionMastication, speech, deglutition
Disc:Disc:

StabilizationStabilization
DestabilizationDestabilization
LubricationLubrication
NutritionNutrition
Load dissipationLoad dissipation



TMJ DysfunctionTMJ Dysfunction
Range From:

CapsulitisCapsulitis
Disc displacementDisc displacement
LockingLocking
FractureFracture
OsteoOsteo--arthritisarthritis
AnkylosisAnkylosis
InfectionInfection
NeoplasiaNeoplasia



TMJ Disc DisplacementTMJ Disc Displacement

Elongated capsular Elongated capsular 
ligamentsligaments
IncoInco--ordinatedordinated disc disc 
movementmovement
TraumatizationTraumatization of of 
retrodiscalretrodiscal tissuestissues
Inflammation / Inflammation / 
DysfunctionDysfunction



PathophysiologyPathophysiology of Disc of Disc 
DisplacementDisplacement

Disc and Posterior AttachmentDisc and Posterior Attachment

Trauma Trauma 
Substance P & Prostaglandins Substance P & Prostaglandins -- cc--fibrefibre
nerve endings nerve endings –– painpain

Interleukin I  Interleukin I  
Catabolic response, suppressed Catabolic response, suppressed 
procollagenprocollagen formation, inhibits matrix formation, inhibits matrix 
synthesis, proteases synthesis, proteases –– cartilage cartilage resorptionresorption

Possible regeneration and repairPossible regeneration and repair



PathophysiologyPathophysiology of Disc of Disc 
DisplacementDisplacement

FibrocartilageFibrocartilage and Osseous and Osseous 
ArticularArticular surfacessurfaces

Point application of loadsPoint application of loads
Tissue fatigueTissue fatigue
TrabeculaeTrabeculae fracturefracture
MicrocystMicrocyst formationformation
SclerosisSclerosis



PathophysiologyPathophysiology of Disc of Disc 
DisplacementDisplacement

SynovialSynovial membrane and membrane and 
SynovialSynovial fluidfluid

Surface area reductionSurface area reduction
MacromoleculesMacromolecules
Reduced Reduced ProteoglycanProteoglycan synthesissynthesis
Inflammatory Inflammatory exudateexudate
Hypoxic reperfusionHypoxic reperfusion



Quantification of Disc DisplacementQuantification of Disc Displacement

Clinical evaluationClinical evaluation
Doppler / Doppler / AccelerometryAccelerometry
AxiographyAxiography
Plain film radiographsPlain film radiographs
TomographyTomography
ComputeredComputered Tomography and Cone Beam Tomography and Cone Beam TomoTomo..
ArthrographyArthrography and Arthroscopyand Arthroscopy
Magnetic Resonance ImagingMagnetic Resonance Imaging



Symptom Complex of Disc Symptom Complex of Disc 
DisplacementDisplacement

Joint soundsJoint sounds
Quality and quantity of Quality and quantity of condylarcondylar
movementmovement
Muscle splinting and guardingMuscle splinting and guarding
CapsulitisCapsulitis
HeadachesHeadaches
Altered mastication / bite forceAltered mastication / bite force



Prevalence of Disc DisplacementPrevalence of Disc Displacement

Asymptomatic Adult populationAsymptomatic Adult population
30%    30%    ((KircosKircos et al.et al. 87; 87; KatzbergKatzberg et al.et al. 96; Tasaki 96; Tasaki et al.et al. 96)96)

Symptomatic Adult populationSymptomatic Adult population
7777--82%    82%    ((KatzbergKatzberg et al.et al. 96; Tasaki 96; Tasaki et al.et al. 96)96)

Adolescent Asymptomatic studiesAdolescent Asymptomatic studies
10% 10% -- 3428 children 63428 children 6--12yrs   12yrs   (Keeling (Keeling et al.et al. 94) 94) 

36% 36% -- 369 adolescents 10369 adolescents 10--18yrs   18yrs   ((GazitGazit et al.et al. 84)84)

0% 0% -- 36% 36% -- Review   Review   ((MintzMintz. 94). 94)



Prevalence of Disc DisplacementPrevalence of Disc Displacement

An MRI evaluation of 352 adolescent joints An MRI evaluation of 352 adolescent joints 
(Male and female 10(Male and female 10--17 yrs)17 yrs)

MaleMale FemaleFemale
Normal Disc PositionNormal Disc Position 5353 26.526.5
Slight Slight –– Moderate DisplacementModerate Displacement 15.915.9 12.212.2
Full Anterior DisplacementFull Anterior Displacement 10.910.9 30.430.4
Rotational DisplacementRotational Displacement 20.320.3 30.830.8
** Expressed as Percentage Distribution**** Expressed as Percentage Distribution**



Clinical Symptom Association with Clinical Symptom Association with 
Disc DisplacementDisc Displacement

194 Edmonton Adolescents194 Edmonton Adolescents
Age range 10Age range 10--17 yrs17 yrs
TMJ MR ImagingTMJ MR Imaging
75 male, 119 female75 male, 119 female
Stepwise Multiple Regression analysisStepwise Multiple Regression analysis



Clinical Symptom Association with Clinical Symptom Association with 
Disc DisplacementDisc Displacement

Sig.Sig. CorrCorr. . 
CoefCoef..

AdjAdj
RR22

Repro. Joint Repro. Joint 
soundssounds

0.00170.0017 + 0.3342+ 0.3342

OverbiteOverbite 0.00110.0011 -- 0.29120.2912

Deviation on Deviation on 
OpeningOpening

0.00060.0006 + 0.3527+ 0.3527 0.2840.284

Repro. Joint Repro. Joint 
soundssounds

0.00090.0009 + 0.3905+ 0.3905

MasseterMasseter
tendernesstenderness

0.00260.0026 + 0.4278+ 0.4278 0.2550.255

Female ModelFemale Model

Male ModelMale Model



Clinical Symptom Association with Clinical Symptom Association with 
Disc DisplacementDisc Displacement

Liebermann Liebermann et al.et al. 92 92 
MRI associated with joint sounds, muscle tenderness, MRI associated with joint sounds, muscle tenderness, 
joint tendernessjoint tenderness

KatzbergKatzberg et al.et al. 96 96 
MRI association with clinical signs and symptomsMRI association with clinical signs and symptoms

Nebbe (PhD Thesis 98)Nebbe (PhD Thesis 98)
Joint sounds, muscle tendernessJoint sounds, muscle tenderness
No symptoms of joint painNo symptoms of joint pain
Other indicators ?Other indicators ?



Adolescent Facial Morphology and Adolescent Facial Morphology and 
Disc DisplacementDisc Displacement

Edmonton Adolescent sample (10Edmonton Adolescent sample (10--17 yrs)17 yrs)
Asymptomatic and TMJ Symptomatic Asymptomatic and TMJ Symptomatic 
referralsreferrals
Exclusion of TMJ Rheumatoid ArthritisExclusion of TMJ Rheumatoid Arthritis
Lateral Lateral CephalometricCephalometric RadiographyRadiography
MRI determination of disc positionMRI determination of disc position



Adolescent Facial Morphology and Adolescent Facial Morphology and 
Disc DisplacementDisc Displacement

17 Bilateral normal TMJ females17 Bilateral normal TMJ females
17 Bilateral total disc displacement 17 Bilateral total disc displacement 
femalesfemales
No Age differenceNo Age difference
MRI determined disc positionMRI determined disc position
TwoTwo--tailed ttailed t--testtest



Adolescent Facial Morphology and Adolescent Facial Morphology and 
Disc DisplacementDisc Displacement

2 tailed 2 tailed 
significancesignificance

Mean Diff.Mean Diff.

Linear VariablesLinear Variables Posterior cranial base Posterior cranial base 
heightheight

0.0040.004 5.571 mm5.571 mm

MandibularMandibular ramusramus heightheight 0.0410.041 3.631 mm3.631 mm

Anterior facial heightAnterior facial height 0.0390.039 2.564 mm2.564 mm



Adolescent Facial Morphology and Adolescent Facial Morphology and 
Disc DisplacementDisc Displacement

2 tailed 2 tailed 
significancesignificance

Mean Diff.Mean Diff.

Angular Angular 
VariablesVariables Cranial base to Cranial base to ramusramus 0.0010.001 5.53 5.53 00

Cranial Base to palatal planeCranial Base to palatal plane 0.0030.003 4.51 4.51 00

Cranial Base to Cranial Base to mandibularmandibular planeplane 0.0030.003 5.99 5.99 00



Adolescent Facial Morphology and Adolescent Facial Morphology and 
Disc DisplacementDisc Displacement

Angular Variables Linear Variables



Early Detection and TreatmentEarly Detection and Treatment

Habit modificationHabit modification
Diet ModificationDiet Modification
Exclusion of Juvenile Rheumatoid ArthritisExclusion of Juvenile Rheumatoid Arthritis
Counseling regarding growth alterationsCounseling regarding growth alterations



Early Detection and TreatmentEarly Detection and Treatment

Nocturnal Nocturnal NightguardNightguard therapy?therapy?
GlucosamineGlucosamine SulphateSulphate ??
NSAIDS?NSAIDS?
DoxycyclineDoxycycline??
Bone Scan Imaging?Bone Scan Imaging?



ConclusionsConclusions

Adolescent Disc Displacement is prevalentAdolescent Disc Displacement is prevalent
Females more commonly affectedFemales more commonly affected
Clinical Signs and Symptoms may not be Clinical Signs and Symptoms may not be 
evidentevident
Further evaluation should be consideredFurther evaluation should be considered



ConclusionsConclusions

Altered facial morphology and dental Altered facial morphology and dental 
functionfunction
Careful diagnosis and treatmentCareful diagnosis and treatment
Counseling regarding growth alterationsCounseling regarding growth alterations
Affected adults Affected adults –– reactivation reactivation –– adaptive adaptive 
capacity capacity -- Degenerative Joint DiseaseDegenerative Joint Disease


