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General joint hypermobility and
temporomandibular joint derangement
in adolescents

Lilian Westling, Agneta Mattiasson

Abstract
Joint mobility was assessed in each member
of an epidemiological sample of 96 girls and 97
boys, 17 years old, and graded by means of
the hypermobility score of Beighton et al.
Twenty two per cent of the girls and 3% of the
boys could perform five or more of the nine
manoeuvres. The prevalence of symptoms
and signs of internal derangement in the
temporomandibular joint was higher in
adolescents with hypermobility of joints
(score 35/9). In subjects with a high mobility
score oral parafunctions (overuse) correlated
more strongly with several signs and symptoms
of craniomandibular disorder than in those
with a low score.

patients with craniomandibular disorder the
incidence of sounds is 45-80%.12 Correlations
between joint sounds and other signs and
symptoms of craniomandibular disorder have
been shown in epidemiological studies'115 and
in patient studies.'6 Temporomandibular joint
clicking may imply a pathological condition,
such as internal disc derangement, or may be a
variation of the normal anatomical features of
the TMJ. Little research has been carried out
into the role of these factors in the development
of pain and dysfunction.

This investigation is aimed at discerning TMJ
sounds in an adolescent non-patient group and
at correlating the different sounds with cranio-
mandibular symptoms and signs and with
inherited general joint laxity.

The term 'hypermobility syndrome' has been
used to describe articular complaints that arise
in hypermobile subjects in the absence of a
defined rheumatic disease. 1-5

Significant correlations between benign
hypermobility of joints and internal derange-
ment of the temporomandibular joint (TMJ)
have been reported."8 In a randomly selected
group of female patients with craniomandibular
disorders 83% with a score of 3 or more on the
Beighton nine point scale9 had derangement of
the TMJ in comparison with 41% of the patients
with a score between 0 and 2 (p<0-001).7

Internal derangement of the TMJ is a
condition in which the articular disc is inter-
mittently or permanently dislocated.'0 In the
early stages of internal derangement a clicking
sound occurs during mandibular movements
when the condyle slips over the posterior edge
of an anteriorly or medially dislocated disc. At
later stages of the condition the disc may be
caught between the articular eminence and the
condyle (an acute lock of the mandible), or the
disc may be permanently dislocated anteriorly,
thus restricting mouth opening ability. Dis-
location of the disc is associated with a dis-
turbed relation between the condyle and the
fossa. Physiological as well as parafunctional
forces will be applied on the posterior highly
vascularised and innervated part of the TMJ
instead ofon the dense cartilaginous collagenous
connective tissue. Crepitation sounds in the
TMJ are often correlated with degenerative
joint disease (osteoarthritis), which in about
90% of cases is preceded by disc derangement. "
Temporomandibular joint sounds are the

most common signs of craniomandibular dis-
order.'2 Epidemiological studies of the stoma-
tognathic system show that between 15 and 35%
of the population are aware ofTMJ sounds. 12 In

Subjects and methods
SUBJECTS
The subjects comprised an epidemiological
sample of 96 girls and 97 boys, 17 years old,
living in an urban district on the west coast of
Sweden. Details of the group have been given
earlier.'7 Before physiological examination of
the masticatory system each teenager was given
a questionnaire. The questions about symptoms
indicating TMJ problems, pain in other joints,
and awareness of oral parafunctions could be
answered by 'frequently', 'occasionally', or
'no'. The questions about occurrence of head-
ache once or more a week and occurrence of
trauma to the head and jaws had to be answered
by 'yes' or 'no'. 7 All adolescents were clinically
examined by examiner A before any informa-
tion about their history was obtained. No
radiographic investigation of the TMJ was
performed.

EVALUATION OF TEMPOROMANDIBULAR JOINT
SOUNDS
Temporomandibular joint soundswere evaluated
by auscultation and manual palpation during
vertical opening and closing movements of the
mandible. The clicking pattern was related to
the interincisal distance and categorised as
reciprocal clicking, non-reciprocal clicking, or
late opening clicking. In reciprocal clicking the
click at mandibular opening is louder than the
click at closing and occurs at a point of greater
condylar translation.'0 Reciprocal clicking may
be a sign of internal derangement of the
TMJ.10 18 Non-reciprocalclickingoccurs usually
only at mandibular closing or, when occurring
both at opening and closing, the sounds are of
about the same intensity and at the same
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interincisal distance. Non-reciporcal clicking is
said to occur, for example, when the condyle
moves over a static obstacle.'8 Late clicking
occurs when the disc and condyle pass the
tubercle at the end of the mandibular translation
phase. 19
The TMJ was palpated for tenderness in the

external auditory meatus during functional
movements of the mandible.

JOINT MOBILITY EXAMINATION
Joint mobility was assessed in each subject and
graded by the hypermobility score of Beighton
et al.9 The scoring system is as follows: (a)
passive dorsiflexion of the little fingers beyond
90° (one point for each hand)-two points; (b)
passive apposition of the thumbs to the flexor
aspects of the forearm (one point for each
thumb)-two points; (c) hyperextension of the
elbows beyond 100 (one point for each elbow)-
two points; (d) hyperextension of the knees
beyond 100 (one point for each knee)-two
points; (e) forward flexion of the trunk with the
knees fully extended so that the palms of the
hands rest flat on the floor-one point. The
maximum score is nine. All adolescents were
examined for general joint mobility by examiner
B and before any information about their
history or clinical signs was obtained.

STATISTICS
Differences between joint mobility groups and
between girls and boys were tested for statistical
significance with the Mann-Whitney U test.
Correlations between TMJ sounds and
symptoms and signs were analysed with the
Spearman rank correlation test. Comparison of
prevalences was tested by the X2 test with
Yates's continuity correction.

Results
JOINT MOBILITY
Joint mobility scores of 0 to 4 were evenly
distributed between girls and boys, but for the
highest scores the girls were dominant. The
90th centile range of movement was 5/9 for the
whole group and for the girls, and 4/9 for the
boys. Twenty eight per cent of the girls and
21% of the boys could perform four or more of
the manoeuvres (NS). Twenty two per cent of
the girls and 3% of the boys had a Beighton
score of >5/9 (p<0 001).

Subjects who could perform five or more of
the manoeuvres evaluated their symptoms of
craniomandibular disorder as more severe

Table I Percentage distribution of temporomandibular
joint (TMJ) sounds

TMJ sound Girls Boys
(n=96) (n=97)

Reciprocal clicking 19 16
Non-reciprocal clicking 7 21**
Late clicking 5 1
Crepitation 1 0
TMJ sounds (total) 32 34

**p<O.O1.

Table 2 Percentage distribution of temporomandibular
joint (TMJ) sounds in 193 adolescents with different degrees
of general jotnt mobility

TMJ sounds Joint mobility score

0-3 ._4 0-4 5
(n= 146) (n=47) (n= 169) (n=24)

Reciprocal clicking 14 30* 15 38**
Non-reciprocal clicking 14 15 15 4
Late clicking 3 2 3 4

tp<O0O5; **p<0c-0.

(p<0001) than those whose score was less than
five. When signs and symptoms in adolescents
with a score -4/9 were evaluated no difference
was found between boys and girls.

TEMPOROMANDIBULAR JOINT SOUNDS AND SEX
Temporomandibular joint sounds were noted in
more than 30% of the adolescents (table 1).
Thirty eight per cent of all joint sounds were
noticed in the right joint and 62% in the left
joint. The prevalence was about the same in the
girls as in the boys with the exception of non-
reciprocal clicking, which was significantly
more common in the boys (p<001). Crepitation
was noted in one girl. She reported several
TMJ pain symptoms and frequent growing
pains but no trauma to the jaws. About 25% had
sounds in one joint, 4% of the girls and 10% of
the boys had sounds in both TMJs. In four boys
reciprocal clicking was evaluated in one joint
and non-reciprocal clicking in the other.

TEMPOROMANDIBULAR JOINT SOUNDS AND JOINT
LAXITY
When the prevalence of different TMJ clicking
was analysed in groups with different mobility
scores only the prevalence of reciprocal clicking
showed significant differences (table 2). About
30% of both girls and boys with a mobility score
¢4/9 had reciprocal clicking, which was signifi-
cantly more than in adolescents with a lower
score (p<005). The difference was even more
significant when those with a mobility score
:5/9 were compared with the other boys and
girls (p<001). Three boys had a score ¢5/9;
two of them had reciprocal clicking.

TEMPOROMANDIBULAR JOINT SOUNDS AND
REPORTED SYMPTOMS
Table 3 presents the correlations between dif-
ferent TMJ sounds and symptoms of cranio-
mandibular disorder, reported in the question-
naire. The correlations were made between
subjects with only one type of sound and those
with no TMJ sound. The subjective awareness
of joint sounds was about the same in the three
groups of clinically observed clickings. Seven
girls reported intermittent locking of the
mandible. Four of these girls had reciprocal
clicking at the clinical examination and reported
several other symptoms of dysfunction. For
three of them the mobility score was 5/9, and for
one 0/9. The last girl had a head trauma in her
history.
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Table 3 Significant (p<0 01) correlation coefftcients between clinically demonstrable
temporomandibular joint (TMJ) sounds and self reported symptoms of craniomandibular
disorder in 193 adolescents

Symptom RC* NRC* LC* No TMJ sound
(n=30) (n=23) (n=6) (n=129)

Difficulty in opening mouth wide 0 30 -0-28
Pain on movement of the jaw 0-21
Chewing difficulties 0-29 0-28 -0-25
Joint sounds 0-30 0-31 0-38 -0-38
Locking of the mandible 0-24 -0-22
Anamnestic index 0-28 0 34 -0-34

*RC-reciprocal clicking; NRC=non-reciprocal clicking; LC=late clicking; -indicates negative
relation.

Table 4 Signifcant (p<0 01) correlation coefficients
between temporomandibular joint (TMJ) sounds and clinical
signs in 193 adolescents

Sign RC* NRC* LC*
(n=30) (n=23) (n=6)

Posterior TMJ tenderness at
mandibular movement 0-41

Pain on movement 0-28
Deviation or irregular movement

of mandible, or both 0-46 0-24
Attrition of anterior teeth 0-24

*RC=reciprocal clicking; NRC=non-reciprocal clicking;
LC=late clicking.

TEMPOROMANDIBULAR JOINT SOUNDS AND
CLINICAL SIGNS
Table 4 presents correlations between different
TMJ sounds and clinical signs of cranio-
mandibular disorder. Temporomandibular joint
tenderness and pain only correlated with
reciprocal clicking. Non-reciprocal clicking cor-
related significantly with obvious signs of
attrition of anterior teeth.

EXCESSIVE LOADING
No correlation was found between excessive
loading of the TMJ, as in reported frequent
teeth clenching and grinding and reciprocal
clicking. More correlations between frequent
oral parafunction and TMJ pain dysfunction
were found in subjects with reciprocal clicking,
however, than in the other adolescents (table 5).

Discussion
The significant correlations found in this in-
vestigation of an adolescent non-patient group
between general joint hypermobility and signs
of internal derangement of the TMJ indicate a
systemic cause. Internal derangement of the
TMJ is a common finding in patients with
severe pain and dysfunction at craniomandibular
disorder clinics.7 8 20 In a recent study of female
patients with craniomandibular disorder about
20% of the patients reported daily headache,
and of those with the diagnosis of TMJ osteo-

Table S Significant (p<0 01) correlation coefficients between frequent teeth clenching or
grinding, or both, and selfreported symptoms ofcraniomandibular disorder in adolescents with
and without clinically demonstrable temporomandibular joint (TMJ) sounds

Symptom RC* NRC* No TMJ sound
(n=34) (n=23) (n=129)

Difficulty in opening mouth wide 0-58 0-69 0-27
Pain on movement of the jaw 0 53 0-47
Tiredness during chewing 0-69
Locking of the mandible 0-68
Anamnestic index 0-37 0-35

*RC=reciprocal clicking; NRC=non-reciprocal clicking.

arthritis, 33% had a headache every day.8 No
correlations between signs and symptoms of
internal derangement and recurrent headache
were found in this study of a non-patient group.
The occurrence of reciprocal clicking in this

investigation did not merit the diagnosis
'internal derangement' in every case because of
the design of the study. The pattern of corre-
lations between reciprocal clicking and signs
and symptoms in the participants of this study,
however, indicates a relation between reciprocal
clicking and TMJ disorder. Thus, for example,
the four girls who reported intermittent locking
of the mandible and several other symptoms of
dysfunction, and had reciprocal clicking at
the clinical examination, had positive criteria
of internal derangement. Several subjective
symptoms of pain and dysfunction correlated
significantly with reciprocal clicking, a few with
late clicking, and none, except an awareness of
joint sounds, with non-reciprocal clicking (table
3).

This study showed that general hypermobility
seemed to have an important role in developing
TMJ pain and dysfunction, even in young
people, particularly when their joints were
exposed to excess loading as in oral para-
functions. This investigation found no indication
that oral parafunctions generally produce TMJ
dysfunction, which is in agreement with other
studies.8 21
The correlations in this study between non-

reciprocal clicking and tooth attrition may show
a reaction of the TMJ cartilage on local loading,
which was not indicated by the questionnaire
about oral habits.

Radiography has indicated the presence of
hypermobility of the TMJ with the condyle in a
position anterior and inferior to the articular
tubercle.22 A recent double contrast arthro-
tomographic investigation classified TMJ hyper-
mobility more precisely as occurring when the
condylar translation exceeds the insertion of the
anterior TMJ capsule on the temporal bone.23
Radiographic methods can hardly be used for
epidemiological purposes, however, and were
not used in this study.

Previous reports found weak correlations
between linear measurements of mandibular
border positions and peripheral joint mobility
measurements.24 25 The linear measurement
usually obtained, of maximal active mandibular
movement as the interincisal distance in the
median plane, is dependent on the length of the
jaw.26 A recent study of healthy adolescents
found significant correlations between mandi-
bular opening ability and general joint mobility
by measuring angular rotation of the mandible
at maximum jaw opening.26a
The possibility of a causal relation between

osteoarthritis and internal derangement has
been discussed." Histopathological alterations
of the TMJ articular cartilage have been found
in young subjects often accompanied by disc
displacement.27 It has been claimed28 that
osteoarthritic changes of the articular surfaces,
such as fibrillation, cause roughness of the
condylar cartilage as well as of the disc and the
articular eminence. The roughness increases the
friction between the articular components. It is
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likely that a connective tissue structure) contri-
buting to a lax capsule, together with increased
friction between the articular components of the
TMJ, is the main factor in the genesis of
internal derangement, which may be an early
clinical sign of osteoarthritis.

Conclusion
An inherited factor, general joint hypermobility,
which was more prevalent in female than in
male subjects, was in this investigation of an

adolescent non-patient group correlated with
symptoms and signs of internal derangement in
the TMJ. This factor may be one explanation
for the predominance of female subjects among
patients with craniomandibular disorder.

Internal derangement (disc displacement) of
the temporomandibular joint may be regarded
as a symptom of the joint hypermobility
syndrome.
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