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acial asymmetry has been categorized as congenital, originating prenatally; developmental, occurring during growth with
uncertain etiology; or acquired,
due to injury or disease.1-3 A variety
of diagnostic aids, including sequential study models, radiographs, and scintigraphy, are used
to identify the probable cause,
which, in turn, determines the appropriate mode of therapy. The
TMJ and condyles are the source
of most postnatal facial asymmetries, with unilateral condylar hy-
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perplasia a common pathology.4
Condylar hyperplasia can been
classified as hemimandibular elongation, in which the mandible displaces horizontally toward the unaffected side; hemimandibular
hyperplasia, in which there is
three-dimensional enlargement of
the mandible through the midline;
or a combination of the two.5 A recent classification by Wolford and
colleagues described four types of
condylar hyperplasia based on age
of onset, clinical characteristics,
imaging, and histology.6
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True condylar hyperplasia develops between
puberty and the cessation of growth at age 18-25.7,8
Treatment usually involves condylectomy of the
condyle that has continued to grow and a reduction
of maxillary bone to correct the occlusal cant. Bilateral sagittal split osteotomies are often performed to close the lateral open bite on the affected side and correct the midline.9
This article shows how a radiographically
evident condylar hyperplasia can be successfully
managed as a case of condylar hypoplasia.

Case Report
A 22-year-old male patient presented with the
chief complaint of progressively increasing deviation of the chin to the right side (Fig. 1). The patient
had experienced a fall from stairs when he was 7
years old, but reported no visible injury or treatment
at that time. Clinical examination revealed marked
asymmetry in the middle and lower thirds of the
face, with a canted oral rim, chin deviation to the
right, concave profile, depressed nasal bridge, and
malar deficiency. The right side of the face appeared
shorter than the left; the chin was deviated to the
right, and there was a midface deficiency. Both
arches were well aligned, but in complete crossbite.
The lower midline was shifted 4mm to the right,
and the occlusal plane was canted downward on the
left. The upper and lower first molars were carious.
A panoramic radiograph showed an elongated left condyle with a deep masseteric notch. The
left ramus was longer and narrower than the right,
and the right antegonial notch was deeper than the
left, with longer body length on the left.
The lateral cephalogram indicated a Class III
skeletal pattern with a retrognathic maxilla and
prognathic mandible (SNA = 79°, SNB = 89°, ANB
= −10°), as well as a horizontal growth pattern
(FMA = 9°). The maxilla was small in terms of
both effective and absolute length (CoA = 76mm,
ANS-PNS = 43mm). The effective mandibular
length from the left condylion to left gnathion was
within normal limits (117mm), but the right half of
the mandible was notably shorter. The maxillary
*Trademark of 3M, Monrovia, CA; www.3M.com.
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incisors were proclined (U1-NA = 50°, 10mm), and
the mandibular incisors were retroclined (L1-NB
= 18°, 2mm).
The posteroanterior cephalogram revealed
marked asymmetry in the lower two-thirds of the
face. The chin point was deviated to the right (MeMSR = 6mm) because of the shorter lower border
of the mandible on the right (Ag-Me = 43mm) than
on the left (50mm). The vertical dimension of the
maxilla was also shorter on the right (Cg-J = 94mm)
than on the left (103mm), and the right ramus (CoAg = 53mm) was shorter than the left (63mm). In
summary, the patient had a facial asymmetry with
the left side of the face appearing longer, even
though its measurements were within the norms.
To assess the cause of asymmetry, a technetium (Tc) 99m scan was used to reconstruct singlephoton emission computerized tomography
(SPECT) images (Fig. 2). The increased uptake in
the left condyle indicated left condylar hyperplasia.
Muscle function on both sides of the face was evaluated by electromyography, using bipolar surface
electrodes. The right temporalis showed greater
activity than the left, both at rest and in function.
In addition, the right masseter showed slightly
greater activity than the left in function (clenching).
Based on the clinical and radiographic analysis, we concluded that the maxilla was deficient
on the right side, in the sagittal dimension as well
as in the vertical plane. Mandibular dimensions
were within normal limits in the sagittal plane,
despite the Tc scan indication of a hyperactive condyle on the left side. This finding was reaffirmed
by an optimal 12.5% ratio of head size to total
body height.10 The ramus was shorter on the right
side, resulting in occlusal canting. Therefore, to
correct the facial deformity in the vertical and sagittal dimensions, we would need to increase the
mandibular ramal and body length and the vertical
height of the maxilla on the right side, advance the
maxilla, and restore the carious teeth. Conventional treatment of condylar hyperplasia would have
called for a condylectomy and mandibular reduction surgery on the left side, but the patient’s facial
height contraindicated such reduction.
Leveling and alignment were carried out for
four months using .022" MBT* appliances, until
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Fig. 1 22-year-old male patient with facial asymmetry, chin and midline deviation to right, canted occlusal plane,
and Class III skeletal pattern before treatment.
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Fig. 2 Single-photon emission computerized tomography
shows increased uptake in left condyle, indicating left condylar hyperplasia.

an .019" × .025" stainless steel archwire could be
placed (Fig. 3). After six months of treatment, an
extraoral device was placed to correct the mandibular asymmetry by distraction of the right side
(Fig. 4). An angular cut was made, and the distractor was placed obliquely to elongate the ramus and
the mandibular body simultaneously. Distraction
was carried out at the rate of one turn per day for
eight days, until the chin point was centered. The
distractor was kept in place for another two months
to retain the correction.
Although this procedure corrected the canting of the mandibular occlusal plane, it created
an 11mm open bite. To bring the posterior teeth
into occlusion on the left side, we prescribed ³⁄16",
3.5oz intermaxillary elastics for two months (Fig.
5). An intermaxillary elastic was worn across the
midline from the upper left canine to the lower
right canine to maintain a retentive force toward
the distracted side.
At that point, panoramic and PA cephalograms clearly showed the leveled lower occlusal
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plane with marked deviation of the maxillary occlusal plane, which was canted upward on the right
(Fig. 6). To allow for eventual vertical correction
of the maxilla, the interocclusal gap on the right
side had been maintained with an acrylic occlusal
bite block. A facebow transfer was taken to record
the maxillary occlusal plane with respect to the
cranium, since the maxilla required correction in
both the sagittal and vertical directions. After the
models were articulated, a mock surgery was performed to visualize the required amount of correction. A Le Fort I osteotomy was then performed to
advance the maxilla by 7mm, along with a genioplasty to correct the chin asymmetry. An intraoral
distractor was placed by means of a midpalatal split
to elongate the maxilla on the right side, thus correcting the maxillary cant and closing the interocclusal gap (Fig. 7). The upper archwire was cut at
the midline to allow vertical descent of the maxilla on the right side (Fig. 8). The distraction achieved
7mm of vertical movement of the right maxilla, and
the posterior occlusion was settled within one
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Fig. 3 After six months of treatment, prior to mandibular distraction.

month. The sectional wire was then removed, and
an upper .017" × .025" nickel titanium archwire was
placed. Class III elastics were worn for nine months
to maintain the positive overjet.
Total treatment time was 24 months (Fig. 9).
Post-treatment photographs showed marked improvement in the canting of the oral rim, with a
centered chin. An esthetic profile and excellent
occlusion were achieved. Post-treatment radiographs showed that the difference in mandibular
body length on the right and left sides was reduced
from 9mm to 3mm. Menton shifted 6mm to the
left and was centered on the MSR.
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Two-year follow-up found a stable occlusion
and facial symmetry. A repeat Tc 99m scan showed
negligible focal spots at the left condyle, indicating
cessation of growth at this previously active site
(Fig. 10).

Discussion
Although facial asymmetry often presents
subclinically,11,12 significant facial disproportions
can lead to both esthetic and functional issues.13,14
An appropriate treatment plan requires careful
investigation of the etiology of asymmetry. The
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Fig. 4 After seven months of treatment, with mandibular distraction in progress.

Fig. 5 After eight and a half months of treatment, with mandibular distraction
complete, intermaxillary elastics used to close 11mm open bite; bite block
worn on right side to maintain interocclusal gap and allow for eventual vertical correction of maxilla.

exact pathogenesis of condylar hyperplasia is still
unclear, but possible causes include trauma followed by excessive proliferation in the repair process, genetic factors, increased functional loading
of the TMJ, hormonal influences, arthrosis, infec-
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tion, and hypervascularity.15 The patient shown
here had a history of a fall during childhood.16
Successful management of condylar hyperplasia depends largely on a correct diagnosis.17
Nuclear imaging is an important diagnostic
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Fig. 6 After 12 months of treatment,
lower occlusal plane leveled and maxillary occlusal plane canted upward on
right side.
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Fig. 7 After 14 months of treatment, with vertical maxillary distraction in
progress.

Fig. 8 After 15 months of treatment, with vertical maxillary distraction complete.

adjunct, providing physiological details by means
of radionuclide-labeled tracers. In the present case,
SPECT images reconstructed from a Tc 99m scan
showed increased uptake in the left condyle, indicating condylar hyperplasia. Our clinical findings
of a vertical enlargement of the mandible and horizontal displacement of the chin to the right could
be categorized as Obwegeser and Makek type 35
or Wolford type 1B condylar hyperplasia.6
Condylar hyperplasia is commonly treated
by reduction of the apparently enlarged side, but
our patient had normal mandibular dimensions and
a nearly ideal 12.5% ratio of head size to total body
height,15 presenting a true diagnostic and treatment-planning challenge. Since a reduction of
mandibular length was not indicated, the right facial dimensions had to be increased to correct the
facial asymmetry. Saridin and colleagues have
pointed out that condylar hyperplasia can also be
caused by reduced growth of the contralateral condyle compared with the affected condyle, as indicated by oxygen-15-labeled water and fluoride18-labeled positron emission tomography imaging.18 In our patient, the fluoride uptake was significantly higher in the affected condyle, indicating

36

a cessation of growth in the contralateral condyle
and weighing against condylectomy in this case.
Because the active condyle in a case of condylar
hyperplasia ceases to grow between ages 18 and
25,7 the growth status of the functioning condyle
must be kept under observation. A repeat Tc scan
was performed to assess the need for condylectomy
when the patient approached age 25.
Management of condylar hyperplasia depends on the patient’s growth status and deformity.19 In this case, based on clinical evaluation and
cephalometric findings, we decided to correct the
skeletal deficiency first by means of distraction
and orthognathic surgery, avoiding the need for
later condylectomy. The results were satisfactory
and stable.
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Fig. 9 A. Patient after 24 months of
treatment (continued on next page).
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