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Abstract
The purpose of ttu’s project was to determine whether

functional posterior crossbites in children influence the
position of the mandibular condyle and assess the effect of
crossbite correction on condylar position. Ten children from
four to nine years of age with functional posterior crossbites
were treated by maxillary expansion. Standardized
transcranial temporomandibularjoint radiographs were
taken prior to treatment and following crossbite correction.
Pretreatment radiographs were taken with the child’s teeth
occluded in the crossbite relationship. Post treatment
radiographs were made with the teeth in centric occlusion.
Prior to treatment, there were significant differences in the
horizontal and vertical joint space measurements between
the crossbite and noncrossbite sides. There were no
significant differences between the two sides following
crossbite correction.
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Introduction
Posterior crossbites have been reported to occur in

approximately seven percent of children. 1 They are
not self correcting and if untreated, the permanent
molars and premolars are likely to erupt in crossbite.1

Early crossbite correction is thought to enhance nor-
rnal jaw growth and permanent tooth eruption7~

Functional posterior crossbites appear as unilateral
lingual crossbites with a mandibular deviation upon
closure.~ These crossbites are significant in that a
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deflective occlusal contact may prevent terminal clo-
sure of the mandible along the centric relation arc.7-8

The resulting displacement of the condyle may de-
stroy the equilibrium between form and function and
may be a factor in the development of TMJ dis-
orders.2'3'4-7 Condylar displacement has been associated
with temporomandibular joint disorders in adults.W3

The deviated closure pattern in a child could interfere
with condylar growth and development and even-
tually lead to temporomandibular joint problems.

There appears to be little information available
concerning the possible effect of posterior crossbites
on the temporomandibular joint in children. The pur-
pose of this study was to determine whether func-
tional posterior crossbites in children influence the
position of the mandibular condyle and assess the
effect of crossbite correction on condylar position.

Methods and Materials
Ten children, five males and five females, between

four and nine years of age were selected for treatment.
All the children were patients in the Medical College
of Georgia School of Dentistry pedodontic clinic and
were selected on the basis of their need for crossbite
correction and parental consent. None of the children
had any significant findings in the medical history or
any history of a temporomandibular joint problem.
Each child had a functional posterior crossbite associ-
ated with a mandibular deviation due to occlusal in-
terference during closure.6 All necessary restorative
and preventive services were completed prior to cor-
recting the crossbites. The crossbites were treated by

expansion of the maxilla with either a w-arch or Por-
ter appliance.14'15

Right and left lateral transcranial temporoman-
dibular joint radiographs were taken on each patient
prior to treatment and again immediately following
crossbite correction.

A head positioner was used to provide standardiza-
tion of the films and allow for their replication (Figure
1).1M7

All films were taken at 55 KVP and 10 ma at a
48/60 second exposure time. Pretreatment radio-
graphs were taken with the child's teeth occluded in
the crossbite relationship. Post treatment radiographs
were made with the teeth in centric occlusion.

Each film was assigned a code number. The radio-
graphs were read by four observers without knowledge
as to the identity of the patient, side, or pre- or post-
treatment condition. All radiographs were read in a
darkened room using a view box and a mask trimmed
to block out peripheral structures and enhance the
visibility of the temporomandibular joint.

Condylar position was determined by the radio-
graphic dimensions of the joint space.18'19-20 The hori-
zontal distance was considered to be the shortest dis-
tance from the anterior surface of the condyle to the
posterior slope of the eminence. The vertical distance
was considered as the shortest distance from the supe-
rior surface of the condyle to the roof of the glenoid
fossa (Figure 2).

Measurements were made with a sharp Boley gauge
to the nearest 0.1 mm. The data were subjected to
analyses by a T-test.

Figure 1. Child in head positioner for temporomandibular joint

radiograph.
Figure 2. Horizontal measurement (A-B)

Vertical measurement (C-D)
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Figure 3. The child's pre and post treatment temporomandibular

joint films.

A. Crossbite side; pre correction

B. Noncrossbite side; pre correction

C. Previous crossbite side; post correction

D. Noncrossbite side; post correction

The horizontal and vertical joint space measurements are shorter

on the crossbite side (A) than on the noncrossbite side (B) sug-

gesting superior displacement of the condyle on the crossbite

side and inferior displacement on the side opposite the crossbite.

The measurements on the sides are similar following crossbite

correction (C-D).

Results
All of the crossbites were satisfactorily corrected

and the mandibular shifts eliminated. The active
treatment time necessary to correct the crossbites
ranged from four to 14 weeks. Typical post-treatment
temporomandibular joint radiographs are shown in
Figure 3.

The results are summarized in Table 1.
Prior to treatment, the mean vertical measurement

on the crossbite side was 3.1 mm compared to 3.8 mm
on the noncrossbite side. The mean horizontal meas-
urement was 1.7 mm on the crossbite side and 2.1 mm
on the noncrossbite side. The differences between the
two sides were statistically significant (p <.05).

Following crossbite correction, the mean vertical
measurement on each side was 3.4 mm. The mean

horizontal measurement on the previous crossbite side
was 1.7 mm compared to 1.8 mm on the noncrossbite
side. There were no statistically significant differences
between the sides following treatment.

Considering the changes occurring on each side, the
mean vertical measurement on the crossbite side in-
creased from 3.1 mm to 3.4 mm while the mean hori-
zontal measurement remained 1.7 mm following cross-
bite correction. On the noncrossbite side, the mean
vertical measurement decreased from 3.8 mm to 3.4
mm and the mean horizontal measurement decreased
from 2.1 mm to 1.8 mm as a result of treatment. The
vertical increase on the crossbite side and the horizon-
tal and vertical decreases on the noncrossbite side
were statistically significant (p <.05).
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Table 1. Statistically significant differences were found between the following measurements:
(p < .o5)

A. Pretreatment vertical on crossbite side versus pretreatment vertical on noncrossbite side

B. Pretreatment horizontal on crossblte side versus pretreatment horizontal on noncrossbite side

C. Pretreatment vertical on crossbite side versus post treatment vertical on crossbite side

D. Pretreatment vertical on noncrossblte side versus post treatment vertical on noncrossbite side

E. Pretreatment horizontal on noncrossbite side versus post treatment horizontal on noncrossbite side

Mean vertical and horizontal joint space measurements

Vertical (mm -I- s.d.) Horizontal (mm -k s.d.)

Condition Crossbite Noncrossbite Crossbite Noncrossbite

Pretreatment 3.1 -k 0.7 3.8 -t- 0.5 1.7 _ 0.3 2.1 -t- 0.4

Post Treatment 3.4 "t- 0.6 3.4 "t-0.8 1.7 ~ 0.3 1.8 -t- 0.4

Discussion
Radiographic measurements of the temporoman-

dibular joint space indicate that functional posterior
crossbites in children influence the position of the
mandibular condyle. Prior to crossbite correction,
both vertical and horizontal joint space measurements
were found to be significantly shorter on the crossbite
side than on the noncrossbite side. This suggests that
the condyle may be displaced superiorly on the cross-
bite side and inferiorly on the noncrossbite side. The
joint space measurements were not significantly dif-
ferent between the two sides after crossbite correction.
Apparently, crossbite correction allows the condyles
to assume essentially bilaterally symmetrical posi-
tions.

There does not appear to be any information avail-
able describing the normal condylar position in chil-
dren but bilateral condylar symmetry has been associ-
ated with the absence of clinical symptoms in
adults. 9,17 Bilateral condylar asymmetry in adults has
been associated with disc derangement, temporoman-
dibular joint pain and muscle spasm..13

None of the children in this study had any history
of a temporomandibular joint problem. However,

young children have years of condylar growth remain-
ing and the condylar asymmetry could possibly inter-
fere with normal growth and development.

Conclusion
This study suggests that functional posterior cross-

bites in children should be corrected as early as possi-
ble to promote bilateral condylar symmetry and en-
hance normal growth and development. Further stud-
ies should be undertaken to investigate normal condy-
lar position in children and the effect of posterio~
crossbites on condylar growth and development.
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