Temporomandibulan Joint
Disorders



Case study

A 38 yearold female, constant jaw pain for the
last 6 months after a motor vehicle accident.
At examination, the patient shows no dental
misalignment or malocclusion, pain in the TM.
w/ palpation, decreased mouth opening by
20% with clicking at mouth opening-ray
reveals no changes on bony structures or
anomalies. The patient was treated with night
guard but no improvements.



Introduction to TMJ:Anatomy,
Biomechanicand Pathomechanics



Definition

Temporomandibular Joint
Disorder (TMD), are a
group of conditions that
cause pain and

\

"e dysfunction in the jaw

,%/[ joint and the muscles that
/ / }

control jaw movement.

-
A National Institute of Dental and

) / / Craniofacial Research. National Oral
: B Health Information Clearinghouse 2015.



TMD Statistics

A The most common cause of facial pain is
Temporomandibulatint Disorder(TMD),
which causes recurrent or chronic pain and
dysfunction in the jaw joint and its associated
muscles and supportinigssues.

A TMDis the second most commonly occurring
musculoskeletal condition resulting in pain
and disabllity (after chronic low baglain).



A Affects approximatel$ to 12% of the
population, twice as prevalent in women as
men, with an annual cost estimated at $
billion.

A Abouthalf to two-thirds of those with TMD
will seek treatment. Among these,
approximately 15% will develop ChroriMD

Source National Institute of Dental and Craniofacial Research.



Who can treat
Temporomandibular Disorders?

Findingthe RightCare:

Because there Is no certified specialty for TMJ disordel
In either dentistry or medicine, finding the right care
can be difficult. Look for a health care provider who
understands musculoskeletal disorders (affecting
muscle, bone and joints) and who s trained In treating
pain conditionsPain clinics in hospitals and universities
are often a good source of advice

Source: National Institute of Dental and Craniofacial Research.



TMJ Anhatomy
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TMJ Components

Mandibular condyle
Articular surface of the temporal bone (mandibular Fossa)
Articular disc
Capsule
Ligaments:
Discalligaments
Temporomandibular ligaments
Accessory ligaments
- Oto-malleolar ligaments
6. Masticatory muscles
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Mandibular condyle

A The condyle presents an articular surface for
articulation with the articular disk of the
temporomandibular joint

A The space between the mandibular condyle
and the articular disc is considered inferior
TMJ compartment.

A It is convex in sagittal and coronal plane, and
extends farther on the posterior than on the
anterior surface.



Mandibular Condyle AP View
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Articular surface of Temporal bone

A The mandibular fossa (glenoid fossa) is the
depression in the temporal bone that
articulates with the mandible.

A The mandibular fossa is bounded, in front, by
the articular tubercle; behind, by the
tympanic part of the bone, which separates it
from the external acoustic meatus.

A The space between the mandibular fossa and
the articular disc Is considered superior TMJ
compartment.
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Articular Disc

A The articular disc is a dense fibrous connectiv
tissue that is positioned between the two
articular surfaces of the temporomandibular
joint.

A The disc divides the joint into two sections,
each with its own synovial membrane.

A Rotational movement occurs in lower joint
compartment and translation movement
OCCUTrS In upper joint compartment




A The central area of the disc is avascular and
lacks innervation. The peripheral region has
both blood vessels and nerves.

A The disc is also attached to the condyle
medially and laterally by the collateral
ligaments(also calledliscalligaments).

A Medial disc ligaments attaches the medial
edge of the disc to the medial pole of the
condyle.



A Lateral disc ligaments attaches the lateral
edge of the disc to the lateral pole of the
condyle.

A The anterior disc attaches to the joint capsule
and the superior head of the lateral pterygoid.

A The posterior portion attaches to the
mandibular fossa and iIs referred to as the
retrodiscaltissue.



Articular Disc

. g . - /
Bony components and articular disc of the TMJ: glenoid or mandibular fossa (GF), temporal bone (TB), articul
disc (AD), articular eminence (AE), mandibular condyle (MC), and synovial capsule (SC).



Articular Disc Position
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TMJ Capsule

A The capsule is a dense fibrous membrane tha
originates from the border of the mandibular
fossa, encloses the articular tubercle of
temporal bone and inserts at the neck of
mandible above the pterygoid fovea.

A Resist forces that separates articulating
surfaces



Temporomandibular Ligament

A The temporomandibular ligament consists of two
portions: an outer obligue portion (OOP) and an
Inner horizontal portion (IHP).

A Bothoriginate at the outer surface of the
articular eminence and zygomapecocess.

A TheOOP extendposteroinferiorlyto the outer
surface of the condylameck

A The IHP extends backward to the lateral pole of
the condyle and posterior portion of the disc



A IHP prevents posterior displacement of the
condyle

A OOP Prevents excessive dropping of condyle.
Limits extent of mouth opening.



Temporomandibulalligament




StylomandibularLigamentand
Sphenomandibulafigament

A Thestylomandibuladigament runs from the
styloid process to the angle of tmeandible.

A Thesphenomandibulaligament runs from the
spine of the sphenoid bone to tHmgulaof
mandible

A These ligamentbecomes accentuated and taut
when the mandible igrotruded.

A Both ligaments limit the excessive opening of the
mandible.
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Oto-mandibular ligaments

A Discomalleolaligaments(DML) runs from
malleus to the medialetrodiscaltissue of the
TMJ.

A Anterior malleolar ligament6AML) runs from
malleus to thdingulaof the mandible.

A Theoto-mandibularligaments may be
implicated In tinnitus associated with TMD.

A It has been proposed that a TMJ disorder may
stretch the DML and AML, thereby affecting
middle ear structureequilibrium.
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Masticatory Muscles

A Masseter: Superficial head originates from
anterior 2/3 of zygomatic arch and inserts to the
mandibular angle and inferior half of the
mandibular ramus. Deep head originates from
posterior 1/3 of zygomatic arch and inserts to the
superior half of mandibular ramus. It elevates
andprutrudesthe mandible.

A Temporalis: Originates from temporal fossa and
Inserts to the coronoid process. It elevates and
retrudesthat mandible.



A Medial pterygoid: Superficial head originates
from the medial surface of lateral pterygoid plate.
Deep head originates from maxillary tuberosity
and pyramid process of palatine bone. Both
Insert to the medial surface of ramus and angle o
the mandible. It elevates and assist on lateral
excursion.

A Lateral pterygoid: Superior head originates from
iInfratemporal surface and infratemporal crest of
sphenoid bone and inserts to the articular disc
and fibrous capsule. Deep head originates from
lateral surface of lateral Pterygoid plate and
Inserts to the neck of the mandibular condyle.



Thesuperior part isessentiain pulling the capsule
and disc forward during mouth opening, thereby
maintaining normal relationship between the
condyle of the mandible and the TMJ disc

The Inferior part is responsible for opening of the
mouth, protrusion and contralateral jaw
movement.



Masticatory Muscles

(b) Lateral view, pterygoid muscles exposed



Arthrokinematicsof opening the
mouth

A TheTMJ functions uniquely in that the condyle
both rotates within the fossa and translates
anteriorly along the articular eminence. Because
2F O0KS O2yRétftSQa oAt A
can have a much higher maximal incisal opening
than would be possible with rotatioalone

A Thejoint is thus referred tas
cgynglimoidarthrodigd Y | O2 YO A VI
terms ginglymoid (rotation) and arthroidial
(translation)




Early Phase (Rotation)

A Early phase, constituting the first 35% to 50% of
the range of motion, involves primarily rotation
of the mandible relative to the cranium.

A The condyle rolls posteriorly within the concave
Inferior surface of the disc. (The direction of the
roll 1s described relative to the rotation of a point
on the ramus of the mandible.)

A The rolling motion swings the body of the
mandible inferiorly and posteriorly.



A The rolling motion of the condyle stretches
the obligue portion of the TMJ ligament. The
iIncreased tension in the ligament helps to
AVAOGALFLGS GKS f1F3GS LKI
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Late Phase (Translation)

"he late phase of opening the mouth consists of
ne final 50% to 65% of the total range of motion.

"his phase I1s marked by a gradual transition fron

primary rotation to primary translation.

A The transition can be readily appreciated by
palpating the condyle of the mandible during the
full opening of the mouth. During the translation

t

he condyle and disc slide together in a forward

and inferior direction against the slope of the
articular eminence.



Opening of the mouth: Rotation and
translation
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Normal functional movement of the condyle and disc

during the full range of opening and closing




The position of the articular disc during the mouth opening and
closing is maintained by delicate balance betweenrd#teodiscal
tissue and the lateral pterygoid muscle.
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Normal Jaw opening







ArthrogenicPathophysiology of TMD

A The etiology is multifactorial

A Disc displacemer{tnternal Derangement) and
degenerative joindisease (arthrosis, arthritis)
arecommon pathologieghat affect theTMJ

A TheTMJ caralso be affected in rheumatoid
arthritis, trauma and congenital anomaly

A Constant joinbverloading can lead to
hypertrophic responset the subchondrabone
and disahat decreasgoint space andr Zakgr
the articularsurfaces tancrease friction between
the disc and thdossa (gum chewing, bruxism)



Myogenic Pathophysiologef TMD

A Myalgia associated with TMD are described a:
anaching pairlocalized to the masticatory
muscles thats worsenedipon muscle
palpation and increasedith function.

A Somewherebetween50%70% of all patients
with TMD report masticatorynuscle painand
In 25% of these patients, paintine
masticatorymuscles is the principal source of
pain



A Patients with TMD usually presents trigger
points in the masticatory muscles.

A The development afender areas is related to
direct muscle trauma for example a blow to
the jaw or indirect trauma, such as secondary
to a whiplashnjury.



A The repetitive strain injury to the muscle,
which could result from activities such as
teeth clenching or grinding may be an
initiating factor for the development of
tenderness and pain in masticatory muscles.



Other Pathophysiological Factors

A Stress Psychosociatressors playa significant
role inthe development of TMD paiparticularly
YFaOGAOFG2NE YdzaOf S LI A
TI\/ID

A Sex hormones: the incidence of TMDwvomen,
which appears to peak during the third to fourth
decade and then declines to levels comparable
with men, and partly on the association of the
onset of TMD In many women with menstrual
cyclerelated variations in sex hormone levels
that begin at puberty.



A Rapid increaseand decreases iastrogenlevels
that occur cyclicallyat ovulation and just prior to
andduring menstruationrespectively, are
associated witlexacerbations omuscle and joint
pain in manyfemale patientsvith TMD.



Differential Diagnosisand
CommoniDisordersf TMJ



Differential Diagnosis of TMD

A TMJ disorders cacause referregain,
particularlyundifferentiated headache.

A Some studies have shown thag manyas 55
percent of patients witikchronic headache
who were referred to aneurologist were
found to have significant signs symptoms of
TMJ disorders.



Masticatory muscles trigger points

Masseter Temporalis




Lateral Pterygoid Medial Pterygoid




Condition

Symptoms

Signs

Dental pathology
Tooth abscess

Wisdom tooth eruption

Pain with chewing over
affected tooth

Dull ache behind posterior
maolars

Infection or inflammation

Herpes zoster and
postherpetic neuralgia
Mastoiditis

Otitis externa

Qtitis media

Parotitis
Sialadenitis

Trigeminal neuralgia

Prodrome of pain followed
by vesicular rash

Fever; otalgia

Pruritus, pain, and tenderness
of the external ear

Fever; malaise; otalgia

Fever; malaise; myalgia; pain
over parotid gland

Pain and swelling of involved
salivary gland

Paroxysmal, unilateral
lancinating pains in
trigeminal nerve distribution

Visible tooth decay; fluctuance along gum
line; pain with palpation over the tooth

Tenderness to palpation over emerging
tooth

Vesicular rash in dermatomal
distribution, not crossing midline

Postauricular erythema and swelling;
tenderness over mastoid process

Erythema and edema of external
auditory canal

Tympanic membrane dull, bulging,
erythematous; loss of landmarks on
tympanic membrane

Tenderness and induration over parotid
gland

Tenderness, induration, and/or erythema
of salivary gland; usually unilateral

Examination| generally normal



Common Disorders of TMJ

Myogenic Disorders:

A Local myalgia
(unclassified)

A Myofascial pain

A Myofibrotic contracture
A Myositis

A Myospasm

A Neoplasia

Articular Disorders:
A Ankylosis

A Congenital or
developmental disorders

A Diskderangement
disorders

A Fractureof the condylar
process

A Inflammatory disorders
A Osteoarthritis
A TMJ dislocation




Myogenic Disorders

A structural abnormalities (i.e., dental
malocclusion, condylar malposition) led to
muscular dysfunction and pain.

A It has been reported that approximately 50%
of all TMDs are masticatomyalgiasor
painful masticatory muscle disorders



A TMJ pain from an articular disorder may
conversely lead to MFP. This is thought to
occur due to reflex muscle contractions in the
muscles of mastication. This is considered as
seltprotective reflex and is referred to as
Ydza Ot S a3adzr NRAYy I€ 2 NJ

A Patients will present with tenderness and
hyperalgesia at sites distant to the joint that
mimic MFP.



Articular Disorders

The etiology of articular disorders may be degenerative,
traumatic, infectious, immunologic, metabolic, neoplastic,
congenital, or developmental.

Articular disc displacement (internal derangement)

Anterior disc displacement (ADD) is the most frequently
encountered articular disorder. Disc displacement (also
known as internal derangement) is definedcas

disturbance in the normal anatomic relationship between
the disc and condyle that interferes with smooth movement
of the joint and causes momentary catching, clicking,

LJ2 LILJA vV 3 5 . Thaxdpy iinditated iBpéain and
significant limitation in range of motion are present.




Anterior disc displacement with

reduction

A Whenthe articular disc becomes displacaniteriorly,
there is excessive stretching of thetrodiscaltissue
which then bears repeated loading force frdhe
mandibularcondyle. This tissue has been shown to
have somecapacity to adapt to these forces and may

transformintol & LJA SdzR2 RA a8 Ode L )/

discis recaptured- y R Aa 1y2¢6y | a

with reductior= ¢ NBX adz GAy 3 AY ¢a\

popping) andull translational movement of the
condyle

A With mandibularclosure, a reciprocal (closing) click
represents thecondyle returning to the retrodiscal
tissueand thedisc returning to an anterior position.



Anterior disc displacement with
reduction







Anterior disc displacement without
reduction

A ADDwithout reduction, also known as closé&tk, will
have a much different clinical presentatibrcause the
O2yReéf SQa F2NBI NR 1KMN yRafAIO
anterior position and is unable to reduce orttee disg
allowing only for rotational and ndtanslational
movement.

A Patientswith acute or subacute closddck typically

report a sudden onset of pain and inabilityopenmore
than 20 to 30nm. There is a hard end feel.




A Clinically, the mandible deviates on opening to the
affected side due to the ability of the unaffected joint
to translate. Additionally, excursive mandibular
movements to the contralateral side are limited.

A In the case ofrismus orsevere muscle spasm, a
downward pressure to the jaw wilroduce at least a
few mm of additional openinglhere is a sofénd
feel.




Anterior disc displacement without
reduction (Closed Lock)







Posterior disc displacement
(open lock)

A Opentlock is the condition where theondyle
IS entrapped in front of tharticulardisc and
cannot slide back under the fossa.




Posterior disc displacement







Capsulitis

A Inflammationof the capsular ligament mapanifest with
swelling and continuous pain localizedthe joint.

A Movementsthat stretch the capsuldigament caus@ain
with resultant limitation of sucimovement.

A Significaninflammation may increase joirfilid volume
When this occurs, one may see igsilateral posterioopen
bite (lack of contact betweemaxillary andnandibular
teeth) secondary to inferiodisplacement ofhe condyle.

A Inflammationdueto traumaor abnormal function may
affect theretrodiscaltissue Edemain this area may cause
anterior displacement ofthe condyle and an acute
malocclusiorwith painfullimitation of mandibular
movements.




Synovitis

A Thehighly innervated and vascularized
synovial membrandigests debris and pain
mediatorsreleased frontartilage
degradation. When this ability is
overwhelmed, inflammatiorfacute synovitis)
results.

A Inflammationof the synovial membrane is an
early sigmof DJD



Arthritis

A Arthritis of the TMJ has many etiologies:
frequently OAand rheumatoid arthritis (RA)
and less oftennfectious, metaboliggout), or
iImmunologic &nkylosing spondylitidupus).

A Excessivand repetitive mechanical stress has
beenimplicated.

A Jointsare tender and will exhibit decreased
range of motion.



A Crepitusmay indicate loss of articular
cartilage.

A Patientsmay have referred pain to head and
neck regions

A Radiographynay reveal joint space
narrowing, osteophytdormation, condylar
head flatteningand subchondrabone cysts.
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Chondromalacia

A In the osteoarthritic joint, there is progressive
softening andoss of cartilagewhich leads to
chondromalacigsoftening of the articular
cartilage) otthe TMJ.

A It is thought that repeatedtressrelated
micro trauma (I.e.bruxism) eventually
overloadsi K S adiculgh caflilages
leading to compressioand shearingpf
cartilage.



Neoplasm

A Painand/or changes in occlusion may be
presentingsigns andgymptoms of a pathologic
joint lesion

A Themost commonTMJ neoplasmare the
osteoma and osteochondromdhese came
distinguished from condylar hyperplasia tine
presenceof a normal condylar neck length.

A Pathologic lesionmay be first noted on
screeningpanoramic radiographdg-urther
evaluation of bony tumors Isest performedwith
CT.




Case study

A 38 yearold female, constant jaw pain for the
last 6 months after a motor vehicle accident.
At examination, the patient shows no dental
misalignment or malocclusion, pain in the TM.
w/ palpation, decreased mouth opening by
20% with clicking at mouth opening-ray
reveals no changes on bony structures or
anomalies. The patient was treated with night
guard but no improvements.



TMJIrExamination and making
Diagnhosis



Signs and Symptoms

Signsand symptoms of temporomandibular disorders
(TMDs) maynclude:pain, impaired jaw function,
malocclusion, deviatiowith/without correction,

limited range of motion, joint noise, and locking

Headachetinnitus, visual changes, and other
neurologic complaints may also accompdmDs.



TMD Screening Questionnaire

A Screening Questionnaian help to identify patients
who require further clinical evaluation

A A team of U.S. researchers has developed a screeni
guestionnaire designed to enable dental
practitioners and other healthcare professionals to
quickly and coseffectively identify patients with
painrelated temporomandibular disorders
(Development of a brief and effective
temporomandibular disorder pain screening
guestionnaire: Reliability and validityournal of the
American Dental Associatip@ctober 2011, Vol.
142:10, pp. 1183191).




TMD-PAIN 5CREENER

In the last 30 days, how long did any pain last in your jaw or temple area on either side?

a. Mo pain
b. Fain comes and goes
L. Fain is always present

In the last 30 days, have you had pain or stiffness in your jaw on awakening?

a. Mo
b. Yeg

In the last 30 days, did the following activities change any pain (that is, make it better or
make it worse) in your jaw or temple area on either side?

A Chewing hard or tough food
a. Mo
b. Yes

B. Opening your mouth or moving your jaw forward or to the side
a. No
b. Yes

C. Jaw habits such as holding teeth together, clenching, grinding, or chewing gum
a. Mo
b. Yes

D. Other jaw activities such as talking, kissing, or yawning
a. Mo
b. Yes



A The gquestionnaire queried patients about how long
any pain in their jaw or temple area lasted in the last
30 days, or if they had any pain or stiffness in their
jJaw on awakening in the same time period. It also
Included gueries about whether various activities,
such as chewing hard, affected the pain

A Thresholdvalues for a positive score as 2 for the
short version and 3 for the long version

A Both versions had a sensitivity of 99% and a
specificity of 97%




Diagnostic Criteria for Temporomandibular Disorders
Symptom Questionnaire

Patient name Date
1. Hawve you ever had pain in your jaw, femple, in the ear, or in front of the ear on either Mo Yes
side? ] N
If you answered NO, then skip to Question 5.
2. How many years or months ago did your pain in the jaw, femple, in the YEars micnths
ear, or in front of the ear first begin?
3. In the last 30 days, which of the following best describes |:| Mo pain
any pain in your jaw, femple, in the ear, or in front of the
ear on either side? [[] Paincomes and goes
Select OME response. |:| Pain is always p nt
If you answered NO to Question 3, then skip to Question 5.
4. In the last 30 days, did the following activities change any pain (that is, make it betier or make it worse) in your jaw,

temple, in the ear, or in front of the ear on either side?

A Chewing hard or tough food

B. Opening your mouth, or moving your jaw forward or to the side

C. Jaw habits such as holding feeth together, denching/grinding teeth, or chewing
gumi

O ogge#

D. Orher jaw activities such as talking, kissing, or yawning

O OO0 sgs




HEADACHE

0. Im the last 30 days, have you had any headaches that included the femple areas of No Yes
your head? D D
If you answered NO to Question 5, then skip to Question 8.
6. How many years or months ago did your temple headache first begin™
YEars months
T. In the last 30 days. did the following activities change any headache (that is, make it better or make it worse) in your

ternple area on either side?

Chewing hard or tough food
Opening your mouth, or moving your jaw forward or fo the side
Jaw habits such as holding teeth together, clenching/grinding, or chewing gum

OO #
O0O0dd g

o 0@ >

Oither jaw aclivities such as talking, kissing. or yawning




