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Alternatives for Treatment of Facial
Asymmetry by Condylar Hyperplasia: A
Review

Abstract

The purpose of the present review was to describe the numerous alternatives for
the treatment of facial asymmetry caused by condylar hyperplasia and compare
the results obtained in both aesthetic and functional aspects. A search for articles
published from 2002 to 2017 in the PubMed and Lilacs databases was realized.
A total of 42 articles were selected according to the inclusion criteria, of which
32 were used for the study. The selection of the most appropriate treatment for
condylar hyperplasia depends on factors such as the age of the patient, degree of
deformity, osteoblastic activity of the condyle, etiology and functional limitations.
The procedure of first choice when confirming active growth of the condyle
will be condylectomy in combination with orthognathic surgery. Condylectomy
is essential in the presence of joint problems and tumors. The treatment with
condylectomy as well as orthodontic camouflage through the use of mini-implants
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can be considered in cases of mild asymmetry.
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Introduction

Condylar mandibular hyperplasia described by Robert Adams in
1836 as pathology of the Temporomandibular Joint (TMJ) that is
characterized by excessive mandibular growth usually unilateral,
the head or neck of the affected condyle is hypertrophic,
but preserves their basic form. It can occur at any age and
continue after the period of growth of the individual. It occurs
predominantly in women. lIts etiology is unknown, although
various factors have been mentioned such as: neoplasia,
hypervascularity, previous trauma, metabolic hyperactivity,
post-trauma mandibular condyle hyper-modeling, infection,
osteoarthritis, arthritis, hormonal alterations, abnormal condylar
load, intrauterine changes, genetic and hereditary factors. It
can affect the size and morphology of the jaw, indirectly alter
the maxilla, cause the development of dentofacial deformities
such as mandibular prognathism, unilateral elongation of the
condyle, neck, branch and mandibular body, facial asymmetry,
malocclusion and pain, which compromises not only the facial
aesthetics of the patient, but also their function [1-10].

Some classifications of condylar hyperplasia have been proposed,
in particular, Wolford et al. differentiate vertical or horizontal

growth vectors that are usually related to specific condylar
pathologies (Figures 1 and 2) [4,11].

During treatment planning, it is important to determine if the
condyle is actively growing through a bone scan with technetium
99, which detects areas with increased osteoblastic activity [6].
In the literature, several therapeutic approaches are shown
basically the procedures consist of condylectomy, orthognathic
surgery, presurgical orthodontics, orthodontic camouflage or a
combination of these. Since its management is the responsibility
not only of the maxillofacial surgeon, but also of the orthodontist
it is important that their work be combined in order to obtain a
normal and functional occlusion in patients where it is directly
affected by a base pathology, cellular hyperactivity in the condyle
[12].

Although, a treatment protocol has been suggested based
on the type of condylar hyperplasia [4], in general, there is no
consensus on which the most appropriate management for these
patients, so the need arises to perform this bibliographic review
with the purpose of describing the different alternatives for the
treatment of facial asymmetry caused by condylar hyperplasia
and to compare the results obtained both in the aesthetic and
functional aspects.
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Materials and Methods

A bibliographic search was performed in the databases: PubMed
and Lilacs, the terms used were: condylar hyperplasia, facial
asymmetry, condylectomy, treatment. The inclusion criteria used
for the selection of articles were:

1. Articles published from 2002-2017.

2. Articles in English, Spanish or Portuguese.
3. Systematic reviews.

4. Case-control studies.

5. Descriptive studies.

6. Case reports.

It is worth mentioning that an article published in 1991 was
selected because it contained relevant information for the
present review.

Results

The results of the search and the number of selected articles are
shown in Table 1. A total of 42 articles were chosen according
to the inclusion criteria, of which 32 were used in the present
review, 8 studies were excluded as they provided irrelevant
information on the types of treatment for condylar hyperplasia,
1 article was rejected because it was an expert opinion, and
another article because facial asymmetry was not caused by
condylar hyperplasia (Table 1).

The information obtained was classified based on the different
treatment alternatives, as detailed below:

Orthognathic surgery

Kyteas et al. reported the case of a 32-year-old woman with
condylar hyperplasia without active growth, facial asymmetry,
maxilla canted to the right and chin deviation, treatment
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consisted in orthodontic and bimaxillary surgery that included
LeFort | osteotomy and bilateral sagittal split osteotomy;
finally, they observed a harmony in the facial profile and the
occlusion [13]. Likewise, Thomé et al. presented the case of a
16-year-old patient with facial asymmetry caused by condylar
hyperplasia. The scintigraphy showed a symmetric uptake in
the condyles indicating that there was no hyperactivity. The
patient underwent presurgical orthodontic preparation with
unilateral maxillary intrusion with miniimplants and in the stage
of final growth mandibular orthognathic surgery and genioplasty,
without elimination of the condyle; the subsequent control was
performed after one year, showing facial symmetry [14].

On the other hand, Wolford et al. compared a group of patients
treated only with orthognathic surgery and another with
high condylectomy combined with orthognathic surgery, a
postoperative follow-up was performed after 5 years. All the
patients from the first group relapsed to an occlusal and skeletal
class 1l relationship that required a second intervention, while
only one patient from the other group required a second surgery
to correct a transverse recurrence of the maxilla while the
mandible remained stable [15].

High and low condylectomy

Four studies addressed the treatment of condylar hyperplasia
by condylectomy without orthognathic surgery. This procedure
can be of two types: high condylectomy, if the upper part of the
condyle is removed with a 3-5 mm dissection of the condylar
head including the medial poles and lateral. Low condylectomy,
when a total removal is performed usually at the level of the
condyle-neck junction.

Roth et al. reported the case of a 1l4-year-old patient with
laterognatism associated with an elongated right condylar
neck, axial enlargement of the head of the right condyle and
compensatory changes in the mandible, bone scan revealed
increased activity of the right condyle. The patient's treatment
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Figure1 Condylar hyperplasia Type 1a according to the classification of Wolford et al. (predominantly horizontal growth
vector, bilateral). Postgraduate patient of Orthodontics, Universidad de Cuenca.
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Figure 2 Condylar hyperplasia Type 1b according to the classification of Wolford et al. (predominantly horizontal growth vector,
unilateral). Postgraduate patient of Orthodontics, Universidad de Cuenca.
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Table 1 Search results of the databases.

Database Keywords Results Selected

Facial asymmetry, condylar
hyperplasia, condylectomy,
treatment

consisted of high condylectomy with removal of 2.5 mm without
orthognathic surgery, facial asymmetry was maintained [16].

Shankar et al. showed the case of a 36-year-old male patient
with facial asymmetry, pain in the right condyle and feeding
difficulties. He underwent high condylectomy with 10 mm of
removal without orthognathic surgery because the authors report
that facial symmetry was achieved. Although, postoperative
evaluation photographs reveal that the asymmetry improved, it
was not corrected in its entirety, yet condylectomy improved the
function in the TMJ [17].

Pinto et al. presented the case of a 19-year-old patient with facial
asymmetry, pain in the right TMJ that worsened with chewing
and active condylar growth. She underwent a low condylectomy
with 10 mm of removal and a protocol of functional exercises of
the joint. Six months later, the facial asymmetry and the deviation
of the lower dental midline decreased, as well as a slight open
bite. The authors assert that the early treatment of condylar
hyperplasia through condylectomy prevents the worsening of
facial deformity, thus decreasing the need for orthognathic
surgery [18].

Pulgar et al. reported twelve cases with condylar growth, of
which seven showed facial asymmetry, one with ATM alteration
and four the combination of both. The type of surgery performed
varied according to the degree of severity of the condylar
hyperplasia, in all patients a high condylectomy was performed,
nine cases were managed only with condylectomy and three
with orthognathic surgery that consisted in bilateral or unilateral

© Under License of Creative Commons Attribution 3.0 License

sagittal split osteotomy, sometimes complemented by complete
maxillary osteotomy and genioplasty. They carried out a follow-up
of about 16 months, in all cases improvement in dental occlusion
and facial symmetry with disappearance of the previous joint
symptomatology was evidenced, no recurrence was observed
[19].

Condylectomy in combination with orthognathic
surgery

Nine articles address the treatment of patients with condylar
hyperplasia through condylectomy combined with orthognathic
surgery. Sheffer et al. published the case of a 34-year-old patient
with condylar hyperplasia that presented a severe elongation
in the left condyle. The treatment consisted of presurgical and
postoperative orthodontics, high condylectomy with 10 mm
removal, repositioning of the articular disc, orthognathic surgery
with bilateral sagittal split osteotomy performed in a single
surgical time [20].

Melo et al. evidenced the case of a 27-year-old patient with
mandibular deviation and joint pain, bone scintigraphy revealed
osteoblastic activity in the right condyle compatible with condylar
hyperplasia. The treatment consisted of surgically assisted
rapid palatal expansion, after 6 months high condylectomy was
performed together with orthognathic surgery with maxillary
impaction and mandibular repositioning. Five years after the
treatment the patient presented a good facial appearance and
absence of joint symptoms [21].

Silva et al. presented the case of a 22-year-old patient with joint
pain and facial asymmetry compatible with condylar hyperplasia.
The scintigraphy showed osteoblastic hyperactivity in the right
condyle. After presurgical orthodontics, orthognathic surgery
with maxillary impaction of 2 mm in the anterior and right
side was performed; a maxillary rotation of 1.5 mm to the left
for correction of the midline and later the condylectomy was
performed. After six years, the patient presented a good general
condition, without relapse of facial asymmetry or condylar
hyperplasia [22].
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Feldmann et al. reported the case of a 9-year-old patient
diagnosed with right condyle hyperplasia. At the age of 11 years,
the hyperplastic condyle was removed and a left sided oblique
ramus osteotomy was performed. The postoperative orthodontic
treatment allowed the growth to achieve a normalization of the
occlusal relations, through the use of a Frankel type IV functional
device. In the postsurgical control after two years, they observed
a complete aesthetic and functional rehabilitation. The result
remained stable 11 years after surgery [23].

Romero et al. described the case of a 13-year-old patient with
condylar hyperplasia and active condylar growth. The treatment
consisted of presurgical orthodontics and high condylectomy
with 5 mm removal. After condylectomy the mandibular
deviation had improved and the midlines were almost centered,
but the asymmetry was still maintained, so that eleven months
later the orthognathic surgery was executed, performing a Lefort
I, bilateral sagittal split osteotomy and genioplasty, obtaining
aesthetic results and favorable functional [8].

Porfirio et al. presented the case of a 37-year-old patient with
facial asymmetry and active condylar growth. They performed
the extirpation of the condyle. Three years later, the patient
underwent orthognathic surgery with maxillary reposition and
bone graft in the posterior region, left side advancement of the
mandible and right side setback. The patient was managed with
a two-phase protocol, since the authors indicate that in a single
phase symptoms can occur at the level of the TMJ, in addition
precise positioning of the condyle is needed. In post-surgical
follow-up, occlusal and aesthetic symmetry were maintained
[24].

Cerqueira et al. showed the case of a 26-year-old woman, at 13
she underwent a mandibular body osteotomy for correction of
laterognatia, two years later she had evident relapse. The authors
suspected the presence of a tumor at the level of the condyle,
so the treatment consisted of orthodontic preparation, low
condylectomy and LeFort | osteotomy [25].

Ribeiro et al. reported the case of a 48-year-old patient with facial
asymmetry, difficulty speaking and chewing, pain in the TMJ and
indefinite growth of the jaw. The therapeutic approach consisted
of presurgical orthodontics, low condylectomy with removal of
8 mm due to the presence of an osteochondroma, reshaped
of the condyle, disc repositioning, orthognathic surgery with
mandibular setback and repositioning to the right and maxillary
osteotomies for advancement and correction of the occlusal cant.
In the postoperative follow-up after 6 months, stable results and
facial symmetry were evidenced [26].

Thomé et al. presented a case with facial asymmetry caused
by condylar hyperplasia where active condylar growth of the
left condyle was confirmed. The patient underwent presurgical
orthodontic preparation, orthognathic surgery (upper maxillary
repositioning and reduction of body, ramus and gonial angle
height) and high condylectomy with external access. The
posterior control was performed after four years showing facial
symmetry [15].
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Orthodontic combined with

condylectomy

camouflage

Choi et al. presented as a treatment option a high condylectomy
accompanied with orthodontic camouflage through mini-
implants the upper molars of the affected side were intruded
to improve the occlusal cant and the posterior open bite of the
unaffected side. This combined treatment provided a satisfactory
result without additional orthognathic surgery demonstrating
that the molar intrusion can correct the occlusal cant and improve
the facial asymmetry [27].

Discussion

Condylar hyperplasia is a complex pathology that requires a
multidisciplinary approach. In literature several therapeutic
options are described; however, the selection of the most
appropriate treatment depends on many factors such as active
growth of the condyle, severity of the disorder, age, etiology, joint
symptomatology among others.

The single management by orthognathic surgery compromises
the obtaining of a good occlusion; therefore, it is necessary
to incorporate the orthodontic treatment to achieve optimal
functional and aesthetic results. If condylar growth has finished,
condylectomy can be excluded as reported by Kyteas et al.
When the affectation is not very severe, mandibular surgery is
performed, otherwise, bimaxillary. The techniques used have
been unilateral osteotomy, bilateral osteotomy, genioplasty,
Lefort | [8].

When condylar growth is active, condylectomy allows completely
removing hyperplastic tissues and preventing the recurrence of
the deformity, as presented by Wolford et al., Roth et al., Pinto et
al., and Pulgar et al. Likewise, Shankar et al., Cerqueira et al. and
Ribeiro et al. stated that with low condylectomy the results are
predictable and stable because it allows to remove all remnants
of fibrocartilage from the condyle, especially in those cases
that present condylar hyperplasia due to a tumor (osteoma,
osteochondroma). Although, some clinicians choose to wait for
condylar growth to end to surgically treat the affected condyle,
determining when that growth will finish is uncertain, on the other
hand Olate et al. and Romero et al. suggest that condylectomy be
performed as soon as possible in order to prevent facial deformity
from getting worse. On the other hand, Sheffer et al. and Romero
et al. recommend condylectomy even in those cases in which the
condyle does not present active growth, but there is joint pain.

Shankar et al. and Roth et al. observed that in cases managed
only with condylectomy, the occlusion and facial asymmetry
improved, but this was not corrected in its entirety, whereas
Pinto et al. achieved favorable changes in a case with removal of
10 mm of condyle without orthognathic surgery. This suggests
that for the correction of facial asymmetry under this protocol
a greater removal of the condyle is necessary. Contrarily, Pulgar
et al. obtained success in all cases treated with condylectomy
with and without orthognathic surgery, which is attributed to the
appropriate selection of the treatment according to the degree of
severity of the pathology. Therefore, in some cases it is expected
that this single procedure avoids the need for additional surgical

This article is available in: http://orthodontics-endodontics.imedpub.com
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interventions, in others, as pointed out by Thomé et al. it will
be appropriate to choose orthognathic surgery to correct any
residual occlusal and facial asymmetry.

Other authors suggest the combination of orthodontics,
orthognathic surgery and condylectomy to achieve a satisfactory
and stable aesthetic over time [8,15,20-26], such surgical
procedures could be performed simultaneously or in deferred
form [21], according to this Porfirio et al. recommend following a
two-phase protocol especially in cases of TMJ abnormalities with
facial asymmetry to achieve accurate placement of the distal and
proximal part of the condyle; otherwise, it may not improve the
joint symptomatology or even generate it. The authors also clarify
that performing the two procedures in a single intervention will
depend on the surgeon's experience. In contrast, there are those
who affirm that condylectomy and surgery performed in a single
phase can help eliminate TMJ symptoms [12,19,20,22,26].

A different treatment approach for those cases of mild facial
asymmetry is offered by Choi et al., a high condylectomy
complemented with orthodontic camouflage that includes the
intrusion of molars, the aesthetic and functional results obtained
were favorable, unlike Shankar et al. and Roth et al. whose
patients did not show a total correction of the asymmetry given
the severity of it. Thus, exclude the orthognathic surgery to opt
only for condylectomy and camouflage requires a thorough
evaluation of the degree of facial deformity and the amount of
molar intrusion in order not to compromise the aesthetics and
stability of the results.

Another alternative to achieve symmetrical changes has been
proposed by Thomé et al. combine orthodontic camouflage
in the maxilla with mandibular orthognathic surgery without
condylectomy since there was no active growth of the condyle.
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