
This 33-slide presentation identifies the causitive and perpetuating muscular
elements of TMD, and introduces the new

"NTI Clenching Suppression System".

To review the related accompanying article, go to: Identifying the Dominant
Force of Bruxism: Treatment and Prevention of TMD and Chronic Headache

using a New Clenching Suppression Device.



TMD treatment becomes TMD management when splint therapy does not
provide adequate relief.

     Typically, the patient with chronic head and neck pain is seeing a
physician for preventive medications...



Although none of the above medications are specifically intended to prevent
neuromuscular pain, they are perscribed with the hope that symptoms are

reduced while the side-effects are tolerated.



If the jaws were not clenched together, lateral pterygoid activity would go
unopposed by any occluding teeth, and the mandible therefore would simply

swing freely from side to side.





As the intensity of temporalis contraction increases, so does the severity of
headache. When the temporalis is in maximum contraction, there is no

possibility for any lateral pterygoid activity, called "Primary Clenching". Other
than chronic headache, there are no usual and customary symptoms of TMD.



As temporalis contraction intensity decreases, the lateral pterygoid can begin
to increase its strain on the TMJ and pterygoid plate (the insertion and origin

of the muscle), thereby increasing the signs and symptoms of TMD.



The most intense contraction of the lateral pterygoid applying the most strain
to the joint and facial bones is when the temporalis' contraction is providing
significant occluding resistance to the lateral pterygoid, without letting the

mandible shift freely. This results in either severe teeth grinding and/or
"excursive clenching" and/or severe TMD.



As temporalis contraction provides less resistance to lateral pterygoid
contraction, the mandible can move more freely while the teeth are still

occluding, resulting in teeth grinding and minimal symptoms.



The more intense the temporalis contraction, the poorer the prognosis is for
the splint to aid in reduction of symptoms.

Example patient "C" above (primary clenching) is typically diagnosed with
"Tension-type"  headache.



Tension-type headache patients without TMD, on average, contract their
temporalis' during sleep (clench) 14 times more intensely than asymptomatic

controls.

Without any strain from the lateral pterygoid, the typical Tension-type
headache patient may have no TMD symptoms at all if they are

"primary clenchers".



    When clenching the jaw in a protrusive position, temporalis contraction is
less efficient and therefore temporal headache may not be presented as a

chief complaint. However, static strain on the pterygoid plates of the sinuses
due to Lateral Pterygoid contraction causes sinus symptoms *in the absense
of disease*, that is, pain, pressure and swelling. Simultaneously, in order to

stabilize the skull, neck musculature is obligated to contract during protrusive
clenching. Typically, the patient will complain of a stiff, sore and/or painful

neck and a headache radiating from the base of the skull.



Dentistry typically treats symptoms that are "below the cheekbone". When the
lateral pterygoid's symptoms are dominate, splint therapy has a

good prognosis.

Rarely can the dentist predict which patient will simply continue to clench on
their splint, thereby perpetuating, or intensifying, their condition.





In order to "control" temporormandibular muscular parafunction, chenching
must be suppressed.  An anterior, midline point stop triggers the Nociceptive

Trigeminal Inhibition reflex (or jaw-opening-reflex) suppresses jaw-closing
muscles, and allows seating of the condyles in their most

superior-anterior position.

When comparing an anterior point stop to a full-arch splint, clenching
intensity can be 104% of voluntary maximum, while an anterior point stop

suppressed clenching intensity to 33% of voluntary maximum.



An anterior deprogrammer, or jig, is commonly used to relax musculature and
to seat the condyles in their most musculo-skelatally stable (superior-anterior)

position. Canine occlusion (on the deprogrammer) allows for near maximal
ipsilateraly clenching in addition to joint strain.

In order to suppress clenching in a theraputic, dynamic environment, there
can be no posterior occluding (minimizing clenching), and no canine

occlusion, thereby preventing joint strain.



Bilateral, equal contacts minimalize joint strain, but maximize temporalis
clenching.



A unilateral, posterior contact stabilizes the ipsilateral joint, but allows the
contra-lateral lateral pterygoid to significantly strain the contra-lateral TMJ

(the vector force direction is towards the contact).

Left side: With a unilateral posterior occlusal stop, the ipsilateral temporalis
clenches on the contact, stabilizing the TMJ on the ipsilateral side, while the

contralateral lateral pterygoid contacts and strains and contorts the
contralateral TMJ structures, thereby displacing the disc, damaging it, etc.



Right side: With no occlusal stops, a unilateral contraction of a lateral
pterygoid simple shifts the mandible excursively.



A unilateral canine contact allows less joint strain than a unilateral posterior
stop.



A flat-plane splint with cuspid rise allows for less joint strain, because the
force vectors are less of in a medial direction.

This splint continues to allow for maximal clenching intensity.



An anterior, midline point stop allows for 1/3 maximal temporalis clenching
intensity, and prevents the lateral pterygoids from straining the joint by

eliminating unilateral occlusal stops. A theraputic goal would be to exploit the
effect of an anterior, midline point stop in a dynamic environment.





The NTI device provides suppression of muscular contraction while allowing
minimal joint strain in a dynamic environment.





Muscular parafunction, by definition, occurs when the patient is NOT chewing
food (chewing is function). The NTI is worn only in the presence

of parafunction.



The NTI does not cause joint strain, but suppresses the muscle contraction
intensity and eliminates the occlusal scheme that causes joint strain

and/or damage.



How supraeruption occurs in an adult.



Daily masticatory stimulation of the dentition prevents supraerption.

The red dots on the CEJs would not line up if supraeruption had occured.



Following resolution of symptoms, relaxed musculature allows optimum
joint position.

If the original condylar position is not optimal, for example, anterior and
inferior to the musculo-skeletal CR, repositioning of the condyle necessitates
the mandible to pivot at the most posterior molar as the condyle seats into its

most optimal position. Depending on the original incisal overlap, this could
result in a degree of anterior open bite. Occlusal equilabration is indicated to

stabilize the occlusion. Although clinically this may appear to be
supraeruption, hand-held models will confirm that the occlusal scheme has

not changed, but jaw relationship has.



Intruding of a tooth requires constant apically directed force (clenching
events last for only several minutes). Properly fabricated, the NTI "snaps" into
place, fitting securely and comfortably. To remove, the patient must make a

conscience effort, removing the device in a particular path of
insertion and removal









The NTI kit contains "universal" devices, from which "Funneling Excursive
Bumpers" can be made for the lower incisors. The F.Ex.B.'s re-direct the

verticle clenching forces, bringing the mandible back to center.

Fabrication of the F.Ex.B.'s are time consuming and technique sensitive,
compared to the fabrication of the NTI. When done properly (for example,

failure results when a crest of a F.Ex.B. can occlude with a maxillary tooth,
thereby allowing chenching intensity to *increase*), the combination of an NTI

and F.Ex.B. is extremely effective.





Contra-indications for the use of the NTI Clenching Suppression System

     An anterior midline point stop (as provided by the NTI) has been shown to decrease
(suppress) muscle activity, and allow the optimum musculoskeletally stable

(anterior-superior) condylar position. In the event the patient’s
     condylar position is not optimal, the patient’s condyle may re-position more anteriorly
during resolution of their symptoms. This may result in a change of the patient’s occlusal
scheme. Although this is not a result of  "supraeruption", it may appear that way, due to

the mandible pivoting at the distal most molar, possibly creating a lone contact (which can
be adjusted through equilibration).

     This fact should be pointed out to the patient. If they do not consent to the possibility
of a change of occlusal scheme (even though symptoms have improved), this device is

CONTRA-INDICATED.

     In the presence of advanced periodontal disease, the NTI is contra-indicated.

     Not all occlusal schemes are compatible to the application of an NTI device without
significant modifications to the device, such as in the case of severe flaring and/or rotation

of the central incisors.

     Following any apical or alveolar surgery to any of the teeth that support the NTI,
discontinue use until completely healed.

     In the event of severely worn centrals (for example, a loss of 50% of tooth structure) the
nighttime NTI is contraindicated, due to lack of available undercut for retention.
Utilization of the universal device may be adequate (with custom application of a

discluding element), so long as adequate retention can be achieved.

     If the patient insists on a "more comfortable" fit, that is, not as snug, confirm that the
patient CAN NOT remove the NTI without using their hands. The NTI is contra-indicated if

the patient is non-compliant with the appropriate retentive adaptation.

     Discontinue use if the supporting teeth have provisional restorations.

     The NTI can not be placed in the presence of orthodontic brackets.

     If the discluding element is not perpendicular to the long axis of the mandibular
incisors, or wedges into a diastema, the NTI is contraindicated unless modifications

are made.


