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Temporomandibular Joint Dysfunction 
in Whiplash Injuries: Association with 
Tinnitus and Vertigo 

Raymond Boniver 
Ear, Nose, and Throat Service, Verviers Hospital, Verviers, Belgium 

Abstract: Temporomandibular joint dysfunction in whiplash injuries is usual. The author de
scribes the mechanism of this joint dysfunction and the physiopathology of tinnitus and asso
ciated balance disorders. 
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PHYSIOPATHOLOGY OF 
TEMPOROMANDIBULAR JOINT 
DYSFUNCTION IN WHIPLASH INJURY 

In whiplash injury, the trunk is suddenly projected for
ward and the head, because of its inertia, is violently 
thrown backward (unless an adequate headrest is 
present). Consequently , a hyperextension of the head 
on the neck is produced (Fig. 1) . When this maximum 
extension is attained, the movement is transformed into 
a forward displacement, a hyperflexion. In the hyperex
tension phase, the jaw is flung open because of mandib
ular inertia. This brings about joint elongation. At the 
moment of hyperflexion of the head on the thorax with 
sudden closure of the mouth (either propelled by the 
cranium or through the effect of the shock of the man
dible striking the thorax, the dashboard , or the steering 
wheel), the condyle compresses the retrodiscal tissues, 
which may result in an anterior discal displacement. 

In the case of a frontal shock, the opposite occurs, 
with hyperflexion preceding hyperextension . Here, the 
retrodiscal tissue compression precedes its elongation. 
A lateral displacement by rotation inclination may also 
occur [I] . Kaplan and Assael [2] pointed out that the 
opening of the mouth at the moment of hyperextension 
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is due to the inertia of the mandible, the displacement 
of which is slower than that of the cranium, and to the 
fact that the suprahyoid muscles do not lengthen 
quickly enough to compensate for the hyperextension 
of the head. 

During the deceleration phase, the head is abruptly 
hyperflexed , resulting in closure of the mouth. This 
causes a retrusion of the condyle and an anterior dis
placement of the disk. According to Hartmann and 
Cucchi [3], the violent stretching of the external ptery
goid causes a simple myostatic trigeminal reflex in the 
superior belly of the muscle, provoking a reflex con
tracture with resultant pain at the articular level and an 
anterior dislocation of the disc. 

It is well-known that whiplash injury is accompa
nied by cervical muscle spasm that, through stimulation 
of neuroreceptors, causes a reflex alteration of neck 
posture. The suprahyoid muscles present a hypertonic
ity that alters the positioning of the mandible relative to 
the maxilla, thus resulting in a malocclusion. The neu
roreceptors of the periodontal ligament and of the tem
poromandibular joint (TMJ) then are alerted and send 
their response to the central nervous system, which 
increases muscular tension through a reflex pathway. 

Benham [2] demonstrated through a mathematical 
model that when the victim of a whiplash injury is 
wearing a seat belt, the energy transmitted to the head 
and neck is greatly increased because of the limitation 
of the movement of the thorax , thus resulting in an 
increased amplitude of flexion of the head in relation to 
the rest of the body. 

Although certain authors deny that TMJ problems 
are associated with whiplash injury [4-11], others amply 
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Figure 1. Whiplash injury. On extension. the temporoman
dibular joint elongates (abrupt opening of the mouth). On flex
ion, the joint is compressed (sudden buccal closure). 

demonstrate evidence of the relationship between the 
two [12-18] . Attention is drawn to the comparative 
studies performed by Kolbinson et al. [19-21]. They 
show that patients having had a whiplash injury present 
more TMJ problems than do those who have not. Also, 
the evolutionary prognosis of patients presenting TMJ 
problems after whiplash is more guarded than in those 
patients who have not been subjected to such trauma. 
Further, symptoms persist regardless of whether the 
medicolegal aspects of the case have been settled. 

Magnetic resonance imaging studies of the TMJ in 
87 consecutive cervical whiplash patients who pre
sented with TMJ symptoms demonstrate abnormalities 
[16]: 72% disc displacement with reduction, 15% disc 
displacement without reduction, 69% joint effusion, 
51 % soft-tissue inflammation or edema, and 95% total 
TMJ abnormalities. 

No control MRI study that included patients with 
TMJ disorders in the absence of a whiplash injury was 
conducted, so one cannot exclude an aggravation of a 
preexisting condition. However, the fact that previously 
asymptomatic patients became symptomatic after an 
accident lends credence to the probable relationship 
between the TMJ disorder and the whiplash. 

From this group of studies emerges an interrelation 
of cause and effect between whiplash and TMJ disor
ders. In effect, whiplash is capable of inducing joint 
lesions as well as posttraumatic malocclusions. Sys
tematic examination of the TMJ after whiplash can be 
obtained and documented in medical statements, through 
radiographs, and by MRI, so as to permit more signifi
cant comparative studies. 

An earlier diagnosis would permit inception of a 
multidisciplinary treatment program so as to ease 
patients' symptoms rapidly and definitively. The sig-

130 

Boniver 

nificance of psychological factors must be kept in 
mind, recalling that TMJ problems are interwoven in a 
tableau of an often minor cervical sprain in which the 
"neurotic" context has its own importance. 

PHYSIOPATHOLOGY OF TINNITUS 
LINKED TO TMJ DISORDERS 

To open the eustachian tube, the tensor veli palatini 
muscle brings about a lateral movement of the internal 
pterygoid muscle and its interposed fascia. The modifi
cations of intratympanic pressure resulting from audi
tory tube dysfunction could explain the hearing loss 
and tinnitus encountered in TMJ disorders. Central fac
tors appear to be preponderant in the origin of spasticity 
of the masticatory muscles. 

Thus, an increased excitability, in particular of the 
motor neurons of the muscles innervated by the trigeminal 
nerve, can trigger, through the participation of the levator 
fibers of the internal pterygoid (clenching of the teeth) , a 
malfunction in the regulation of tympanic membrane ten
sion (action of the tensor tympani), causing tinnitus. The 
malfunction of the tensor veli palati muscle affecting tubal 
patency can produce the sensation of a blocked ear. 

In these conditions, the diagnostic value of muscle 
palpation becomes evident: The painful palpation of the 
internal pterygoid muscle would point toward a masti
catory origin of the tinnitus. Resolution of muscle 
spasm or tension with physiotherapy will be indicated 
in such cases. 

PHYSIOPATHOLOGY OF BALANCE 
DISORDERS ASSOCIATED WITH TMJ 
DYSFUNCTION IN WHIPLASH INJURY 

The trigeminal hypersensitivity engendered by TMJ 
problems may perturb the oculocephalogyric system. In 
a trauma patient with constant complaints of balance 
problems and presenting a negative workup, a possible 
dysfunction of the masticatory apparatus secondary to 
the trauma must be suspected. At the time of cervical 
postural examination, trigger points along the sterno
cleidomastoid must be routinely sought, particularly in 
cases of idiopathic vertigo. 

An overstimulation of trigeminal origin could mod
ify the physiology of head posture. In the same manner 
as a "computer virus," these afferents of parafunctional 
origin would disturb the harmonious function of the 
superior colliculus in the regulation of visual fixation, 
resulting in a vertiginous sensation. The epidemiologi
cal findings seem to corroborate the importance of the 
parafunctional factor in the development of vertigo of 
masticatory origin in TMJ disorders, such as is per
ceived at the physiopathological leveL 



TMJ Dysfunction in Whiplash Injuries 

CONCLUSION 

As part of the workup of whiplash injuries, the function 
of the TMJ and troubles of tonicity of the correspond
ing muscles are important elements for examination. 
Anomalies at this level can be implicated in the origin 
of associated tinnitus and vertigo. Accurate diagnosis 
leads to appropriate treatment and ultimate clearing of 
the symptoms. 
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