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The following page is a review of anatomy of the TMJ  ( Dr. didn’t say them just to remind u ( ) 

TMJ
 Type: synovial of modified hinge variety with some gliding movements 

Articulation: head of mandible with mandibular fossa and articular tubercle of the temporal bone 

Divided into 2 joints by a fibro cartilaginous disc.

Articular disc

-Oval in shape with 2 surfaces: upper concavo-convex and lower concave 

-Upper cavity allows head to glide:  

    - Forward onto the articular tubercle.

    -Back ward into the mandibular fossa.

- Lower cavity allows head to move in hinge- like rotation.

TMJ ligaments 

1- The temporomandibular: lateral, runs backwards from articular tubercle to the neck, thickened lateral part of capsule.

2- The sphenomandibular :  medial , runs from spine of sphenoid to lingual 

3- The stylomandibular: posterior, runs from tip of styloid to angle of mandible.

The lateral pterygoid muscle:-
 -  Origin: - The upper/superior head originates on the infratemporal surface and infratemporal crest of the greater wing of the sphenoid bone,

                   The lower/inferior head on the lateral surface of the lateral pterygoid plate. 
-Insertion: - Inferior head inserts onto the neck of condyle of the mandible. 

                       Upper/superior head inserts onto the articular disc and fibrous capsule of the TMJ.
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The text book references in the syllabus.

The function and anatomy of the temporomandibular joint (TMJ) 

· Anatomic determinants of occlusion 

· Components of the TMJ ( Mandibular fossa , condyler process , articular disc , capsule Mandibular ligaments and muscles 

· Functions of the TMJ 

· Condyles alignment 

· Muscle control of disc alignment 

· TMJ ligaments  

· Arterio-venous shunt 

· Mandibular position and movement 

{Everything we do in dentistry is related to occlusion, so pay attention and understand everything to be able to work right}

- The masticatory system:- 
 Is a functional unit of the body which is responsible for chewing, Speaking, swallowing, it also play a role in tasting and breathing. The system is made up of : bone ,joints , ligaments, teeth and muscles everything related  to this system we must know it . There is also a neurological control (nerves) that control all these structural components. There are three skeletal component of the masticatory system:-Maxilla, mandible, temporal bone 

- The components of the TMJ:-
- Condyle, glenoid fossa, articular eminence, articular disc in between the condyle and socket.

** the movement of TMJ whether it’s right or left  it occurs between the head of the condyle of the mandible on one side and glenoid ( Mandibular ) fossa and articular eminence( tubercle ) which are related to  the temporal bone .

· All the articular surfaces of the condyle, fossa and eminence are covered by avascular (no blood supply) layer of dense fibrous connective tissue, the reason of not having blood supply is because these are weight (force) bearing areas, so if we have supply, with each movement we feel pain.

· But some patients feel pain if the is abnormalities in the TMJ, it is felt partly by the synovial fluid which is innervated, the rest we will talk about it later on.

- the mandible is a bone that is unique because it is connected to two joints at the same time and these two joints function simultaneously  , the hand for example is connected to two joints but they don’t need to move  at the same time to produce function in the arm , but the mandible can’t move unless it involve the two joints at the same time, the movement happen around an axis which is called the hinge axis , y3ni the right condyle and the left condyle and the movement occurs around an axis passing through the center of both Condyles called common hinge axis.

- The anatomy of the Mandibular fossa:- 
It is an oval depression in the temporal bone just Anterior to the auditory canal bounded anterioraly by the articular eminance, externaly by the middle root of zygoma and the auditory process , and posteriorally by the tempanic curve  of the petrous part of temporal bone.   

The shape of this fossa is conform with the shape of the condyler process of the mandible , that’s because they are moving against each other and to provide smooth movment .                                                                     
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-  The condyler process: - is part of the mandible, and it is convex, and it is (the condyler axis) perpendicular to the ascending ramus of the mandible.

- The articular disc: - is a thick oval plate placed between the condyle of the mandible and the mandibular fossa.

-  its shape is to accommodate the shape of the condyle and the mandibular fossa  , its upper surface is concavo-convex (ant-post )to accommodate itself to the mandibular fossa and articular eminence , its under surface that is in contact with the condyle is concave  .

-  The circumference is connected to the articular capsule (y3ni mesh 6ayer fel hawa) and in front to the tendon of the superior head of the lateral pterygoid muscle. It is thicker at its periphery than its center, it resemble the shape of the RBC.

-  it is formed of dense collagenous  connective tissue that is in the center part relatively avascular so it is nourished by the synovial fluid and it is devoid of nerves .

- the fibers which have a concentric arrangement  are more apparent at the circumference than the center  and it divide the joint in to 2 cavities each of which is furnished by synovial membrane .

The joint capsule:-

The TMJ like any other joint in the body it is enclosed by a capsule which forms a thin loose envelope attached above, to the circumference of the articular eminence and mandibular fossa immediately in the front and below to the neck of the condyle of the mandible.

The antero-lateral part of the capsule is thickened to form the temporomandibular ligament, which is a part of the ligaments of the TMJ, it originates on the zygomatic arch anterioraly and passes back ward to attach to lateral and distal surfaces of the neck of the mandible. 

It consists of an internal synovial layer and an outer fibrous layer containing nerves, veins and collagen fibers.

Innervations to the capsule are from the trigeminal nerve, it contains many free endings and the vascular supply from maxillary, mesenteric and temporal arteries.

The mandibular ligaments:

Their main function is to stabilize the articular system during the joint movement (this is a common function)

The ligaments are: 

1- Temporomandibular ligament (which is part of the capsule)

2- Stylomandibular ligament 

3- Sphenomandibular ligament 

4- small ligaments ( oto- mandibular ligaments ) that connects the joint to the middle ear ; these are responsible for transferring the pain ; if there is a problem in the joint sometimes the patient feel the pain in the ear .

5- Capsular ligaments.

6- Collateral discal ligament.

The function of the TMJ: -

The articular disc divides the articulating surfaces in to 2 compartments: upper and lower compartment.

The lower compartment serves as a socket in which the condyle rotates, and also ROTATION movement happens in the lower compartment.

The sliding (transition) movement happens in the upper compartment.

In normal conditions the disc is always positioned  so that the pressure from the condyle is  directed throughout the central part , positioning  of the disc occurs through the elastic fibers attached to the back of the disc which is kept under tension against the action of the superior lateral pterygoid muscle , while the distal ligaments pull the disc along as it moves, its rotation on the condyle is determined by the degree of contraction and release of the superior lateral pterygoid muscle .

The condyle disc alignment occurs through the medial and lateral discal ligament (collateral ligaments found in the same disc) posterior ligament, superior elastic stratum and the superior lateral pterygoid muscle.

The collateral discal ligaments: they attach the medial and lateral border of the articular disc to the poles of the condyle, they are responsible for the division of the joint medio-laterally in to superior and inferior cavities, and they are composed of collagenous connective tissue fiber, they don’t stretch.                                          Their function is to restrict the movement away from condyle so they are responsible for the hinge movement of the TMJ, they are innervated and this provides information about the position of the joint and movement.

Muscle control of diskal alignment:-

The relation of the disc to the head of the condyle during movement , because the disc move more forward then it goes back to the top of the head of the condyle .
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Note : when the mouth is closed (in centric relation before movement ) the superior head is contracted and the inferior head is released  that’s why the disc is in the most forward position on the top of the condyle rather than being on upper most part of the condyle 

- Now during mouth opening, 

the inferior lateral pterygoid contract to pull the head of the condyle downward and forward while the superior head release the contraction to let the disc go more backward on the upper most part of the condyler head because the elastic fibers apply more force on the disc more than superior head this is important so condyler head be protected by the disc during movement. 

(Halla if the two head contract together the inferior head pull the mandible down ward and forward, and the superior head pull the disc forward so it might not go back to its place and get stuck).

- the maximum opened position when the condyle reaches the crest of the  eminence and the disc is on top of the condyle , at this point the elastic fibers  have rotated the disc back because the superior head of lateral pterygoid that is in control is released .

During mouth closing steps are the opposite of mouth opening, the inf. Pterygoid will release the contraction so the condyle will go back, and the superior head contract to pull the disc more forward.

-The temporomandibular ligament:- 
it function when the jaw is open 20 mm or more , at that point the ligament reaches its limit of length and stops the mandible from opening  further in centric relation ; it stops the hinging movement of the disc and it forces the mandible into translation , that’s why the hinging movement is limited to 20 mm  
Hinging movement 20 mm and below, more than 20mm it becomes translation movement.

Note: - the attachment to the posterior surface of the neck of the condyle stops the hinge rotation and forces the condyle to translate forward as the jaw open further. 

The Arterio-venous shunt:- 

We talked before that patients can feel the pain from the TMJ, through the following:

1- The synovial fluid and free nerve endings surrounding the capsule.

2- The oto-mandibular ligament that transmit the pain to the ear.

3- The Arterio-venous shunt, that is located behind the head of the condyle.

As each condyler- disc assembly moves down the articular eminence, it evacuates the space up in the fossa, the retro discal tissue expands to fill the space created and this takes place by the rush of blood to the network of blood vessels that are spread through the spongy retro-discal tissue because nature cannot have a vacuum , when the condyle and the disc return back to fill the space , the blood flows out of the vessels then contract and their size  get smaller because the blood flows out .

This Arterio-venous shunt (vascular knee), it is an important part of the intra-capsular structure, and it makes the retro-discal tissue highly innervated and vascular. So if the disc is displaced ant. The condyle load onto the tissues and pain occurs.

Articulation:- 

All of the load bearing structures are built to accept compressive load that’s why they are devoid of blood supply, the anatomy and histology of these structures were made to be load bearing so also there is a lack in blood vessels and nerves in all load bearing zones .loading forces are directed through the condyler fulcrum during all functional jaw movement.

The mandibular positions:-
Basic jaw positions are: 

1- (centric relation=retruded contact position): it is the position or path of opening and closing without translation of the condyle of the mandible , in which the condyles are in the upper most position in the mandibular fossa , and related ant To the articular eminence. (  the condyler head in the upper  most forward position in centric relation ) ( it is not tooth to tooth relation ship  it is the position of the condyler head in the joint and it is reproducible that’s why we use it in the jaw relation in the complete denture and it never changes) 

 2- (centric occlusion = inter cuspal position): it is the maximum inter-cuspation of teeth. 

       3- The rest position.

The hinge axis movement:  the beginning of the movement of the jaw because the mandible appear to rotate round a transverse axis through the condyle in centric relation movement , in this position the condyles considered  to be in the terminal hinge position.

Note:-

1- In the majority of people centric occlusion appear to be anterior to centric relation on               average by 1mm up to 2 mm.   

2- Centric occlusion is a tooth determined position where as the centric relation is a jaw relation determined by the condyle in the mandibular fossa .

3- A coincidence between  both occurred  in 10% of population .

-The rest position is a postural position depends on;

1- the position of the patient whether he is up right or reclined or forward , and on the balance between the muscles .

- So to measure the rest position in edentulous patients we take it when the patient set in an upright position to eliminate the factor of gravity and only depend on the tone of the muscles( the neuro -muscular activity and elastic properties of the muscles which are the elevators and depressors of the mandible) 

 -with age the rest position increase because the muscles aren’t toned like in younger age also the effect of gravity increase.

2-  also affected by CNS as a result of emotional stress and by local characteral factors , people who are stressed the rest position might be zero because the teeth are in contact with each other all the time .

-When the head is in an upright position the inter-occlusal space is about 1-3mm (in age of 20s and 30s but the it increase with age) at the incisors but could reach to 8-10 mm average value depending on previous factors (age, stress  ...).

Mandibular movements:-

We have Bennett movement and angle  : it occurs in lateral movement of the mandible where the condyle rotates with a slight lateral shift in the direction of movement , the shift maybe immediate or progressive .

Bennett angle occurs on the non-working side , it’s the angle made between the head of the condyle and the vertical plane .

In tracing the movement of the mandible using the recording equipments such as the pantograph  , by placing a pointer between the mandibular central incisors and record all movements which happens in the Posselt's envelope of movements  ( mastication , speech , deglutition happen in the envelope ) [image: image5.jpg]RCP
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This figure shows  the Posselt's envelope of movements  :

-centric relation=retruded contact position(RCP) ,centric occlusion = inter cuspal position(ICP) the distance between them is 1 mm , the centric relation is posterior to centric occlusion .

-from the centric occlusion  the mandible can move forward to the most protruded position (Pr) 

The following explain the lines from ICP to Pr:

the mandibular incisors travel downward along the lingual surfaces of maxillary anterior teeth then just before the end of the movement they travel upward and forward  .

-R is the rest position ,normally it is 1-3 mm away from centric occlusion .

- 1 in arrow: from maximum protrusion you can open your mouth widely 

-2 in arrow : from centric relation you can open your mouth widely  ,and  it shows the end of hinge movement and the beginning of translation movement.

- from the centric occlusion you can open the your mouth widely .

*************************************************************************************

Now the lateral movements , we have discussed Bennett angle; movement of  the non-working side of the condyle downward and inward .

The Bennett movement it occurs on the working side ( ma bt3mal kteer sho3’ol ) ; slight rotation and slight lateral body shift .

Note : it can be immediate and quick or progressive .

Note : the non-working have more function because it cause separation between the teeth or else no movement occurs .

*************************************************************************************                               Note: also functional;   speech ,mastication, deglutition, and para-functional movements ;like lip or nail biting and bruxism   occur in this envelope .

Note: Most of the functional movements associated with mastication occur chiefly around the centric occlusion position .

Note : -maximum mouth opening is around 50-60 mm depending on the age and the size of the individual. In men the average is more than women because size and anatomical difference. the lower limit is 40mm below that there is an indication of restriction .The maximum lateral movement is 8-12mm, the maximum protrusive is 8-10, and the retrusive range is 1 mm.

(Study well dentists (
Done by :Rawan Hamati 

Note: the disc is firmly attached to the mesial and lateral walls of the condyle, as well as being connected to the capsule and the superior head of the lateral pterygoid muscle because the inferior head is attached to the head of condyle.





Note: the disc is attached laterally through the collateral ligament to the head of the condyle and post. To the superior elastic stratum it is not free it is attached either to a muscle bone or ligament.
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