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SYSTEMIC JOINT LAXITY
(THE HYPERMOBILE JOINT SYNDROME)
IS ASSOCIATED WITH
TEMPOROMANDIBULAR JOINT DYSFUNCTION

DAVID HARINSTEIN, ROBERT B. BUCKINGHAM, THOMAS BRAUN, K. ORAL,
DOROTHY H. BAUMAN, PAUL J. KILLIAN, and LEO P. BIDULA

A consecutive series of 37 individuals admitted to
the hospital for elective temporomandibular joint (TMJ)
reconstructive surgery and 3 seen as outpatients with
TMJ disease were evaluated for rheumatic disease or for
another etiologic factor that might account for this
problem. These 40 patients were screened by history,
physical examination, and laboratory study. We soon
noticed that many patients had generalized joint laxity.
Eighteen of the first 40 individuals satisfied established
criteria for the hypermobile joint syndrome. An addi-
tional 3 were found to have Ehlers-Danlos syndrome or
a forme fruste of this disorder. Many were markedly
hypermobile and could perform a number of flexible
maneuvers. Although excessive joint laxity is known to
be associated with a variety of rheumatic conditions,
TM] disease has not been recognized as one of them. No
patient in this series had a systemic inflammatory dis-
order or any other apparent etiologic factor for TM]
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disease. We suggest that there is a cause-and-effect
relationship between generalized joint laxity and TMJ
disease.

The temporomandibular joint (TMJ) is a gingly-
moarthrodial joint, with both hinge and gliding move-
ments. Its articular surfaces are covered with fibrocar-
tilage rather than with hyaline cartilage. It is a complex
joint, divided by a disc into 2 separate superior and
inferior synovial spaces. Rotary motions of the joint
occur mainly in the lower space, whereas anterior
movement (which is referred to as translation) occurs
mainly in the superior space.

The TMJ dysfunction syndrome refers to inter-
nal derangement of the joint, and is characterized by
limitation of mandibular motion, joint ‘‘clicking’’ or
crepitus, and preauricular pain (1). Other symptoms
include headache, tinnitus, and earache. Early in the
course of this disorder there may be no positive
radiographic findings, but as time progresses, destruc-
tion of the intracapsular tissue becomes evident in
some patients.

Mpyofascial pain dysfunction is a separate and
distinct entity in which there is no demonstrable
evidence of organic disease (1-3). The term is often
confused with organic TMJ disease. It can be distin-
guished by the presence of tenderness of the muscles
of mastication and the lack of tenderness of the joint
with endaural palpation. There is no internal derange-
ment in this disorder.

In most cases, the causes of organic TMJ
dysfunction are not clear. Trauma has been identified
as a causative factor in many cases, and bruxism and
malocclusion with excessive joint loading are often
contributing factors. One common finding in many



1260

cases with no definable cause is anterior displacement
of the disc. Normally, when the mouth is closed, the
posterior band of the disc overlies the superior portion
of the condyle. As the mouth opens, this posterior
band moves posteriorly with respect to the condyle, as
condylar rotation about the horizontal axis occurs. As
the condyle moves anteriorly (or translates), the thin
central portion of the disc becomes the articulating
surface between the condylar head and the articular
eminence of the temporal bone.

With abnormal disc displacement, the posterior
band moves anteriorly from its normal position when
the mouth is closed. Then when the mouth is opened,
the condylar head impinges on the posterior band of
the disc instead of rotating under the thin central zone
(Figure 1). The condylar head crushes the disc against
the temporal bone, and in the process of overcoming
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this obstruction, causes crepitus. Clicking may occur
with opening or closing or both.

In complete anteromedial dislocation of the
disc, opening becomes limited (‘‘closed lock’’), and
sounds may diminish. With time, the disc degenerates,
and often the posterior ligamentous attachments per-
forate. It is at this point that crepitus becomes more
evident than clicking. The pain that occurs may be a
result of impingement of the condyle on the nerve
fibers of the retrodiscal tissue.

Benign hypermobiie joint syndrome (BHIS) is a
disorder of increased joint laxity that is often heredi-
tary (4-9). There are reports of increased famiiial
prevalence. BHIS is found in 5-10% of white persons,
and women greatly outnumber men with this condi-
tion. Ethnic differences in joint mobility have also
been noted. Generalized joint laxity has been reported

Figure 1. The mandibular condyle, the mandibular fossa of the temporal bone, and the articular disc. A, Normal placement. The
disc, which is connected at its circumference to the articular capsule and in front to the pterygoideus externus muscle, divides the
Jjoint into 2 separate articular cavities. B, Magnetic resonance image (MRI) of the same anatomic structures shown in A. C, An
anteriorly displaced disc with the condyle impinging upon it. D, MRI of the same pathologic condition shown in C.
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to occur in a high percentage in East Indian, Iraqi, and
African populations (10). Often, joint hypermobility
has been determined using grading systems that define
and measure specific joint movements. These grading
systems require fulfillment of a minimum of estab-
lished criteria or are based on a numerical scoring
system (9).

An association between excessive joint laxity
and TMJ dysfunction has not been recognized. De-
spite this, there are a number of other musculoskeletal
problems that occur in patients with hypermobile
joints. Chondromalacia patellae (patellofemoral arthri-
tis) and knee effusions, frequent ankle sprains and
effusions, recurrent shoulder dislocations, sternocla-
vicular dislocations (or subluxations), and premature
osteoarthritis may be seen (9). Mitral valve prolapse
has been noted in association with BHIJS, but this
connection has not been firmly and unequivocally
established (11). If cardiac valvular or other internal
organ abnormalities are a part of the syndrome of
increased joint laxity, then the disorder should be
viewed as a systemic abnormality rather than a disor-
der localized to the joints.

PATIENTS AND METHODS

Patients. The patient group consisted of 40 consecu-
tively seen individuals who presented with TMJ dysfunction.
Thirty-seven of these patients were admitted to the maxillo-
facial surgery service for the purpose of reconstructive
surgery of the joint after conservative therapy had failed.
The selection process, therefore, resulted in a group of
patients with very severe disease. Three others were seen as
outpatients, with TMJ clicking and pain as chief symptoms.

Physical examination and medical history. All pa-
tients were evaluated by a rheumatologist and by an oral
surgeon. An evaluation form regarding hypermobile joint
symptoms was developed to standardize the recording of
results. Patients were also interviewed to determine if they
had a rheumatic disease, a family history of rheumatic
disease, a history of trauma, or any other feature known to
be associated with joint problems. When indicated, appro-
priate laboratory studies were done.

Criteria for assessment of hypermobility. Joint hyper-
mobility was assessed according to the criteria of Carter and
Wilkinson (12), and also according to the modification of
these criteria proposed by Beighton and coworkers (9,10),
herein referred to as Beighton’s criteria or Beighton’s mod-
ification. These criteria are: 1) active hyperextension (>10°)
of the elbows; 2) active hyperextension (>10°) of the knees;
3) passive hyperextension of the digits with parallel align-
ment of the digits and the dorsal forearm; 4) passive appo-
sition of the thumb to the forearm; 5) passive and excessive
dorsiflexion of the ankle and eversion of the foot; 6) ability to
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touch the floor with the palms of the hands with the knees
straight (Beighton’s criterion).

The first 5 criteria are the criteria of Carter and
Wilkinson (12). Beighton’s criteria consist of numbers 14
and number 6; number 5 was eliminated for reasons to be
discussed later. Fulfiliment of 3 or more of the Carter and
Wilkinson criteria, or a mobility score (10) =4 (see below),
were considered to be consistent with BHJS. The mobility
score was calculated using Beighton’s criteria. One point
was allocated for the ability to perform each of the 6
maneuvers, taking into account whether the finding was
unilateral or bilateral. Thus, a patient received a score of 1
for unilateral elbow hyperextensibility, 2 for bilateral, etc.
The data were, therefore, expressed in 2 ways: using the
original 5 criteria of Carter and Wilkinson, and again using
Beighton’s modification.

The presence of loose skin, or any other feature
suggesting a structural abnormality of a connective tissue
macromolecule, supported the diagnosis of Ehlers-Danlos
syndrome. Many of our patients with BHJS exhibited fea-
tures of joint laxity that went far beyond the criteria of
Carter and Wilkinson, or any of the modifications thereof.

Additional studies. As a part of a complete evalua-
tion of the TMJ abnormality, patients had routine roentgen-
ograms, tomograms, and in many cases arthrograms, includ-
ing cine recordings of motion. In a few cases, magnetic
resonance imaging was done.

The tissue obtained at surgery was examined histo-
pathologically, with routine hematoxylin and eosin staining
and with collagen stains. No effort was made to study any of
the tissues biochemically to define an abnormality at the
molecular level.

RESULTS

During the course of the study, 40 patients who
exhibited TMJ disease were seen. Nineteen patients
(47.5%) had joint hypermobility according to the
Carter and Wilkinson criteria (Figure 2a), and 21
(52.5%) had joint hypermobility based on the Beighton
scoring system (Figure 2b). Using Beighton’s criteria,
21 (52.5%) had a mobility score =4, and 15 (37.5%)
had a score =6. The age range of these patients was
17-56 years (mean 32). Nineteen patients did not have
hypermobile joints. One, a man who had sustained a
facial injury, had probably developed osteonecrosis of
the mandibular condyle. No etiologic factor could be
identified in the remaining 18 patients, who therefore
were said to have idiopathic disease. The age range of
the patients with idiopathic disease was 17-67 years
(mean 36).

Of the 40 patients, tomograms were available
for review in 12 with BHJS and in 14 without BHJS.
The films were reviewed for reduced translation, joint
hyperextension, and disc destruction (Table 1). The
only radiographic difference between the 2 groups was
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Figure 2. The number of patients with normal joint mobility and the
number of patients with hypermobile joints who met a, 3 or more of
the Carter and Wilkinson criteria (ref. 12), or b, 4 or more of the
criteria described by Beighton et al (refs. 9 and 10).

Jjoint hyperextension in 2 individuals with BHIS. In
these patients, the condyle moved significantly ante-
rior to the articular eminence on both sides. The
radiologist was unaware which patients had or did not
have joint hypermobility (systemic joint laxity) at the
time of study of the films. These patients were all
studied very late in the course of their disease. Earlier

Table 1. Prevalence of tomographic signs in 26 patients with
temporomandibular joint (TMJ) disease®

Reduced Joint Disc
translation hyperextension destruction

BHIS

Left 8 2 7

Right 6 2 7
Normal

Left 8 0 6

Right 9 0 8

* Tomograms of the TMJ were available for review in 14 patients
without and 12 patients with benign hypermobile joint syndrome
(BHIJS). All 26 patients had very severe, late-stage joint disease. The
only difference noted was that 2 of the patients with BHJS had
hyperextensible TMIJs.
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studies may have demonstrated differences not appar-
ent in severely diseased joints.

In addition to the usual signs of joint laxity, we
noted that many of these patients could perform other
maneuvers or ‘‘tricks,”” and that many perceived
themselves as double-jointed. Some could spontane-
ously dislocate their shoulders, sublux the hips, touch
their elbows together behind the back, touch their
heels together behind the neck, make spontaneous
swan neck deformities with their fingers, sublux the
first carpometacarpal joint, touch the tip of the tongue
to the nose, and sit easily in the yoga position. Many of
them had musculoskeletal symptoms, including aching
and pain around the hypermobile joints, pain as a
result of shoulder dislocation, frequent ankle sprains,
knee pain, etc.

Three of the 21 patients had features suggestive
of hereditary disorders of the connective tissue. Two
had previously been told that they had Ehlers-Danlos
syndrome, and a third had widespread telangiectasia,
as well as well as marked joint hypermobility (Table
2). None of the patients encountered in this series had
evidence of inflammatory arthritis of a systemic nature
by history, physical examination, or laboratory study.

DISCUSSION

Kirk and coworkers applied the term ‘‘hyper-
mobility syndrome”’ to individuals with generalized
joint laxity who presented with other musculoskeletal
complaints (4). These complaints included widespread
muscle and joint pains, sometimes associated with
effusions. This connection was found in a series of 24
patients with hypermobile joints examined by Kirk et
al over a 7-year period. As early as June 1967, at a
meeting of the Heberden Society (4), during a ques-
tion-and-answer period following the reading of their
paper, which did not mention TMJ, Kirk and cowork-
ers were asked, ‘‘Was there any evidence of discom-
fort or clicking in the temporomandibular joint?”’ The
authors’ answer was, ‘“We received no complaints of
this.”” The questioner, however, may have noticed the
association years earlier.

Kirk and colleagues concluded that many indi-
viduals with joint hypermobility would develop pre-
mature degenerative disease in the cervical spine, the
first carpometacarpal joint, and the patellofemoral
joint. They emphasized the familial and hereditary
nature of the disorder, but since there was no evidence
in any of the patients of hyperelastic skin or any other
abnormality of connective tissue, they concluded that
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Table 2. Patients with features suggestive of hereditary disorders of the connective tissue

Previous
diagnosis of Beighton Skin Other
Patient Age/sex Ehlers-Danlos score* laxity features
1 29/F No 9 Yes Telangiectasia, mitral
valve prolapse
2 46/F Yes 9 Yes Mitral valve prolapse
3 38/F Yes 9 Yes Clubbed feet

* See Patients and Methods and refs. 9 and 10 for explanation.

hypermobility was simply one extreme in a wide
spectrum of joint mobility, and thus was “‘benign.”’
They also discussed the possibility that hypermobility
is a result of a hereditary disorder of connective tissue
and represents a mild variant of Ehlers-Danlos syn-
drome, Marfan syndrome, and other established con-
nective tissue diseases. Nevertheless, the term
“‘benign hypermobile joint syndrome’’ is still used (6).

Although the term ‘“‘hypermobility syndrome”’
was devised in 1967, a relationship between articular
disease and generalized joint laxity had been pointed
out years earlier. In 1958, Carter and Sweetnam (13)
noted the association between familial joint laxity and
recurrent dislocations of the patella, and in 1960, they
noted the same association with dislocation of the
shoulder (14); in 1964, Carter and Wilkinson reported
the occurrence of persistent generalized joint laxity in
some patients with congenital dislocation of the hip
(12). Carter and Wilkinson examined 285 normal En-
glish schoolchildren, and found that excessive joint
motion occurred in 7% (12). To do this, they set forth
5 criteria to be used in the determination of excessive
joint laxity: the first 5 used by us in the present study.
Their criteria appear to have been chosen quite arbi-
trarily, and reasons for the choices are not discussed.
Nevertheless, these same criteria, or a modification of
them, have been used in most subsequent studies of
joint laxity.

The modification by Beighton and coworkers,
proposed in 1973 (10), is probably the best system
currently in use. These criteria include the assessment
of joints in the upper and lower extremities as well as
small and large joints, and also allow the assessment of
trunk and hip movement. Measurements of composite
Joint motion (trunk and hip) are more likely to detect
generalized joint laxity. In most cases, these criteria
are based on a precisely measurable endpoint (i.e.,
apposition of the thumb to the forearm, placement of
the palms on the floor, etc.) Excessive dorsiflexion of
the ankle (>15°) and eversion of the foot, however, are

more difficult to measure, and for this reason Beighton
and coworkers recommended eliminating this crite-
rion.

Beighton and coworkers also believed that hy-
perextension of all of the fingers or of the middle finger
inaccurately eliminated many patients, so they recom-
mended changing this criterion to passive dorsiflexion
of the little finger >90°. Most authors recommend that
3 or more criteria be met to support a diagnosis of
hypermobility, but Beighton et al assigned points to
each criterion and required a minimum of 4 points.
Using the point system, 2 criteria are sufficient to
support a diagnosis of joint hypermobility, if the
finding is present bilaterally. In a study of 502 normal
African adults (10), it was found that 94% of men and
80% of women achieved scores of 0, 1, or 2. Several
authors have noted an inverse relationship between
joint laxity and age; joints become less mobile as
people get older (9,10). The criteria used in our own
study, we believe, are sufficiently rigorous to exclude
normal individuals.

TMJ disease has not been recognized to be a
complication of generalized joint laxity. One case of
chronic TMJ subluxation in a 19-year-old man with an
established diagnosis of Ehlers-Danlos syndrome has
been reported (15). In 1981, Solberg suggested the
possibility of a relationship between TMJ disease and
systemic joint laxity (16), and Bates et al, in a prelim-
inary study, suggested the presence of joint laxity in 11
of 15 women with internal derangements of the TMJ
(17). Instead of conventional criteria for the diagnosis
of joint laxity, Bates and coworkers used only elbow
hyperextension and/or apposition of the thumb to the
forearm (‘‘wrist laxity’’). The women’s joints were
said to be lax if 1 criterion was met.

Interestingly, Annandale (18) wrote of this sub-
ject in 1887: ‘. . . most modern works on surgery
describe this affection as being generally due either to
relaxation of the ligaments of the joint allowing a too
free movement, or to inflammatory changes of a
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simple, gouty or rheumatic nature.’” He also quoted an
earlier work (19): *'It is an affection occurring princi-
pally in delicate women, and has been thought to
depend upon relaxation of the ligaments of the joint
permitting a too free movement of the bone, and
possibly (though this is a conjecture) a slipping of the
interarticular cartilage.”” Long ago, these 2 observa-
tions suggested the possible importance of laxity of
articular and/or intraarticular tissues in the etiology of
TMIJ disecase.

Although the pathophysiologic mechanisms of
joint hypermobility in these patients remain unclear,
joint laxity may result from a disturbance in the normal
relationships between the TMI capsule, the bony
architecture, and the associated musculoligamentous
apparatus. If the functional relationships of this me-
chanical system are distorted, the position of the
meniscus, relative to the condyle, may change and
lead to progressive disc and ligament destruction and
TMI disease.

As the understanding of TMJ disease increases,
the contribution of joint laxity should become clearer,
and this new understanding may have an impact on
future treatment decisions. Based on the findings
presented in this study, we propose that joint laxity
should be viewed as an etiologic factor in some pa-
tients with the temporomandibular joint dysfunction
syndrome.
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