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Abstract

Introduction

The condition characterized through excessive growth of the mandible on the condyle and neck is called condylar hyperplasia
(CH).Itis considered as an uncommon malformation. Al though the reason of this condition is not known exactly, some etlologlcal
factors have beensuggested.These factorsare; endocrinaldisorders, traumaandlocal circulatory disorders. When CH is evaluated
clinically, some symptoms such as facial asymmetry, prognathism, crossbite and open bite appear. While the acceleration of
growth in one of the two developing condyles in adolescence period may cause this condition, another reason is enlargement of
the condyle after stopping of skeletal growth. CH should be differentiated from structures such as osteochondroma and osteoma.
During this distinction, the method such as scintigraphy is used in addition to histopathological and radiographic evaluations.

Materials and Methods

An observational study was used to create this report. Journal of Oral and Maxillofacial Surgery, International Journal of Oral
and Maxillofacial Surgery, and Journal of Craniomaxillofacial Surgery publications that were available through to the PubMed
database were included in the study.

Results
CH consists of a comprehensive examination and diagnostic methods for correct treatment. Patients often apply for treatment
because of facial asymmetry and related aesthetic problems. Additional research is needed to compose a more standardized

approach to diagnose CH activity
Keywords: Condylar hyperplasia, Facial asymmetry, Condylectomy

Introduction
The American Dental Association conducted a study to classify Temporamandibular Joint Diseases in 1986 (Table 1)

Disorders of chewing muscles | TMJ Disorders Chronic Mandibular | Developmental Disorders
Hypomobility
Protective co-contraction irregularity in the condyle-disc complex Ankylosis Congenital and developmental bone
disorders
Local Muscular pain 1. Disk displacement 1. Fibrous 1. Agenesis
Myofascial pain 2. Reduced disc dislocation 2. Bone 2. Hypoplasia
Myospazm 3. Disc dislocation without reduction Muscle Contactures | 3. Hyperplazi
Myositis and others Structural incompatibility of joint surfaces | 1. Miyostatik 4. Neoplazi
1. Shape Changes 2. Myofibrotic Congenital and developmental muscle
disorders
2. Adhesions Chronoid impedance | 1. Hypotrophy
TMJ's inflammatory diseases 2. Hypertrophy
1. Synovitis/capsulitis 3. Neoplasia
2. Retrodisc
3. Arthritis
a. Osteoarthritis
b. Polyatrite

Table 1: Classification of TMJ Disorders
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CHwith mandibular asymmetry was first described in 1836 as a
result of rheumatoid arthritis.? It was defined as a malformation
independent of rheumatoid arthritis by Langenbeckin the next
period, in 1853.°

When we scan the literature, CH cases are mostly seen
bilaterally, and unilateral cases are seen less frequently.*
The fact that bilateral cases are more common in males
has led to the thought that this condition is inherited due to
x-relatedness.® Since unilateral cases showed heterogeneous
distribution in terms of gender, the cases were interpreted
as multifactorial.® However, there are also studies in the
literature showing that unilateral cases are seen 64% more in
women.Therefore, it has been suggested that being a female
is a risk factor.’

CH is a condition that usually appears between the ages of 10
and 30, appears in most cases at the end of pubertal growth.
However, it has been suggested in some publications that
cases can also be seen after adolescence period.® In addition,
there are studies stating that CH can be seen at any age.’

It was also thought that the affected aspect may change
depending on gender in the case of CH, and studies have been
found showing that it is more frequently affected respectively
on the right and left sides of women and men.” However, the
absence of a significant difference in another study on which
side was more common suggested that the right or left sides
were equally affected.”

Classification

Depending on the authors, different CH kinds may be
considered different.” Based on clinical features and origin,
distinct forms of CH can be differentiated and classified."
A variety of classification schemes have been researched
to better understand the pathophysiology and variations in
the overgrowth locations. Two hemimandibular disorders,
hemimandibular hyperplasia and hemimandibular elongation,
were explicitly explained by Obwegeser and Makek in 1986."2A
classification system was developed by Obwegeser and Makek
using asymmetry and the totally dominant growth vector
(Figure 1).
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In their article, the writers divided CH in three types. They
defined type 1 as excessive development in the horizontal
direction and hemimandibular elongation. It was believed
that Type 1 CH, which does not present asymmetry, is
characterized by chin deviation to the unaffected side.
Overgrowth is the origin of the elongation at the mandibular
midline to the contralateral side. As a result, the lingual side
of the contralateral mandibular molars frequently tend to stay
in optimal occlusion with the maxillary molars. A crossbite
may happen if the opposite molars are still unable to adapt
to growth. The neck is typically impacted, but not the condyle.
Hemimandibular hyperplasia connected to vertical overgrowth
was classified as type 2 CH. Overall, there would be little jaw
deviation. The maxillary molars on the affected side follow
the downward growth of the jaw as compensatory for the
downward overgrowth of the mandible. To keep the occlusion,
the ipsilateral maxillary alveolar bone enlarges excessively. On
the affected side, an open bite develops if the maxillary molars
are still unable to keep up with excessive downward growth.
The condyle frequently seems largerin type 2 CH, and the head
is generally asymmetrical or malformed. Moreover, it has been
claimed that the condyle neck enlarged and/or extended. With
Types 1 and 2, Type 3 CH.™2™

Wolford et al. developed a classification scheme by taking into
consideration the disorders that lead to CH. They categorized
CH into four groups based on histology, clinical, imaging, and
growth characteristics. In order to give patient care based
on unique disease criteria, this system was developed to
categorize CH into more distinct types' (Fig. 2).

Type Clinical findings

Histological findings

Type

(Hemimandibular Elongation)
molars

-Possible posterior crossbite

-Chin deviation towards contralateral side
-Lingual deviation of contralateral mandibular

-Excessive growth in the horizontal vector
-Elongated mandibular ramus
-Misshapen and slender condylar neck

Type Ul

(Hemimandibular Hyperplasia)
-Possible open bite
No midline shift

-Sloping rimaoris with minimal chin deviation
-Supraeruption of maxillary molars on affected side

-Excessive growth in the vertical vector

-Enlarged and often irregularly shaped condylar
head

-Neck of condyle can be thickend and /or
elongated

Type W
sloping rimaoris

-Midline shift

(Combination of Type L and Type ll)

-Chin deviation towards contralateral side with a

-Possible open bite and/or cross bite

-Excessive growth in vertical and horizontal
vectors

-Enlarged condylar head,neck and ramus

-Irregularly shaped condylar head, neck and/or
ramus

Figure 1: Obwegener Classification
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Type Clinical finding Histological finding
Type LA -Bilateral mandibular elongation -Excessive growth in the horizontal vector
-No midline deviation -Condyle often unaffected
-Prognathism and Class Il occlusion -Bilateral elongated mandibular head, neck and ramus
-Accelerated and prolonged growth -Misshapen and slender condylar neck
Type 1B | -Unilateral mandibular elongation -Excessive growth in the horizontal vector
-Chin deviation towars contralateral side -Condyle often unaffected
-Midline shift to contralateral side -Elongated mandibular head, neck and ramus
-Lingual deviation of contralateral mandibular molars |-Misshapen and slender condylar neck
-Possible posterior crossbite
-ipsilateral class [ll occlusion
Type LA | -Unilateral vertical elongation of face -Excessive growth in the vertical vector
-Sloping rimaoris with minimal chin deviation -Condylar enlargement without horizontal exophytic growth off condyle
-Supraeruption of maxillary molars on effected site --Enlarged and often irregularly shaped condylar head
-Possible open bite -Neck of condyle can be thickend and /or elongated
-No midline shift
Type ILB | -Unilateral vertical elongation of face -Excessive growth in the vertical vector
-Sloping rimaoris with minimal chin deviation -Condylar enlargement without horizontal exophytic growth off condyle
-Supraeruption of maxillary molars on effected site -Enlarged and often irregularly shaped condylar head
-Possible open bite -Neck of condyle can be thickend and /or elongated
-No midline shift
Type LU Unilateral facial enlargement -Caused by bening tumor growth
-Osteomas, neufibromas, fibrousdysplasia,giant cell tumor, chondroma,
chondroblastoma, etc
Type LV Unilateral facial enlargement -Caused by malignant tumor growth
-Caused bychondrosarcoma, multiplemyeloma, osteosarcoma, Ewing
sarcoma and metastatic lesions

Figure 2: Classification of Wolford et al.

Type 1 and Type 2 CH may match the classification developed
by Obwegeser and Makek in this approach.™

Type 1 is separated into 1 A and 1 B and is characterized by
a rapid and protracted growth that produces condylar and
mandibular extension. Mandibular elongation is categorized
as bilateral in CH Type 1A and unilateral in CH Type 1B. CH
Type 2 is defined by a vertical overgrowth of the mandible
and unilateral expansion of the condyle carried on by an
osteochondroma. CH Types 2A and 2B have been categorized by
Wolford et al. Vertical elongation of the condyle head and neck
leads in type 2A. In Type 2B, the condyle experiences horizontal
exophytic tumor formation in addition to vertical head and neck
enlargement. CH Type 3 including but not limited to fibrous
dysplasia, osteomas, neurofibromas, and other benign tumors
that cause CH, causing unilateralfacial enlargement. Type 4 CH
results from malignant tumors originating from the condyle,
causing enlargement and facial asymmetry.chondrosarcoma,
multiple myeloma, osteosarcoma, and Ewing’'s sarcoma are
included in some tumors attributed to type 4 CH.™

Moreover, categorizations based on histological findings in
CH patients have been developed. In a results released in
1986, Slootweg and Miller classified 22 patients into four
groups based on histological findings in the various levels
of hyperplastic condyles. They were the first to develop a
histological classification system in accordance with this
research. They analyzed the fibrous joint layer, undifferentiated
mesenchymal layer, transitional layer, and hypertrophic
cartilage layer in particularthen they categorized each layer in
compliance with histological findings.Alarge proliferation zone,
multiple cartilage islands, and a thick layer of hyaline growth
cartilage are evident in CH Type 1's underlying bone layer. The
location of proliferation zones in CH Type 2 is depicted as having
less cartilage islands. CH Type 3 is distinguished by cartilage
masses with irregular shapes that are found in the condylar
neck bone or the area surrounding the superficial joint layer.
When comparing to the histological results of normal condyles,
Type 3 exhibits significant degeneration. A multicellular weak
fibro-cartilaginous layer covering the subchondral bone plate
is a feature of type 4 CH. Slootweg and Miiller also pointed out
that unlike other forms of hyaline growth cartilage, Type 4 CH
does not have a proliferation layer.™
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Reasons

Its pathogenesis and etiology are not clearly realized. Possible
etiologies include hormonal changes (such as insulin-like
growth factors [IGFs]), metabolic hyperactivity, trauma,
arthrosis, heredity, circulatory issues, and exposure to
abnormal force.™"?

CH may form as a result of condylar cartilage, according to
these theories. A layer of fibro cartilage covers the condyle
head’'s surface. Damage to this delicate layer of cartilage,
which served as an important center for growth, may result in
the condyle developing in a dysmorphic form.™

The fibrous joint layer, the undifferentiated mesenchymal
layer, the transitional layer, and the hypertrophic cartilage
layer are the four layers that make up the typical mandibular
condyle soft tissue histology." The mesenchymal layer in the
active CH is assumed to be broader than in the normal condyle.
Studies indicate that the number of chondrocytes impacted
by CH increases dramatically when IGF-1 and IGF-1 receptor
(IGF-1R] are expressed.”

Additionally, research indicates that as compared to normal
condylar cartilage, CH exhibits much higher levels of collagen
type Il A1 gene expression.?? These findings suggest that
IGF-1 affects the chondrogenesis of the mandibular condyle,
although it is uncertain how much of an impact it has and how
it works.™

In a study, Saridin et al. hypothesized a link between the PET
test, blood flow, and CH.?" In contrast, another study found no
association between blood flow and CH.?

Additionally, research link the hormone estrogen and its high
prevalence in women.” This link is explained by estrogen
hormone’s control over bone formation and its presence in
articular cartilage and growth centers.?:%

Clinical Studies

In the case of CH, the mandible is moved in the direction of the
unaffected condyle, causing facial asymmetry. Crossbite and
mandibular prognathism follow this. Additionally, noises, joint
pain, and a limited mouth opening are all visible."®'7%

When the literature is scanned, facial asymmetry is the most
prevalent patient complaint, while discomfort and dysfunction
are less frequent.’

If CH develops after adolescence, the posterior open bite
problem is faced. If CH develops throughout adolescence,
there is no open bite in the posterior with compensation in the
teeth.®

Enlargement on the same side of the face and a flattened
appearance on the other are the primary clinical features of
unilateral CH.%

Differential diagnosis

In orderto choose the right treatments and timing, an accurate
diagnosis is essential.’”® Giant cell tumor, fibroosteoma,
myxoma, fibrous dysplasia, fibrosarcoma, chondrosarcoma,
and osteochondroma should all be taken into consideration
in the differential diagnosis of CH.” CH may cause osteoma,
osteochondroma, and resorption of the contralateral condyle.?
Condylar osteomas are incredibly uncommon. Contrary to CH,
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which is radiopaque, condylar osteomas can be identified from
it radiographically because they frequently provide a mixed
radiolucent-radiopaque appearance.?

CT imaging can be used to discriminate between condylar
osteochondromas. Contrary to the homogeneous enlargement
of the condyle head that is typical of condylar hyperplasia,
condylar osteochondroma tends to show growth that is
morphologically distinct from the normal condyle on coronal
and sagittal CT scans.?

Diagnosis

Different techniques are employed to diagnose CH. Correct CH
diagnosis is crucial when deciding how to treat the ailment.
It's crucial to correctly diagnose CH activity in order to avoid a
recurrence after surgery.®

CH can be diagnosed using diagnostic techniques such clinical
examinations, radiography, and nuclear imaging. The gold
standard has been identified as clinical diagnosis.?

These aberrations may show up clinically both separately
and together. The proper identification of CH has been aided
by the use of numerous diagnostic criteria and techniques.
CH can be effectively treated with high success rateswith
the right diagnosis, timing, and treatment.In addition to
histopathological, clinical and radiographic evaluation,
scintigraphy is also used in the diagnosis of CH."7%

Radiology

Condylar hyperplasia is indicated by clinical signs such
malocclusion and facial asymmetry, but radiological analysis
is necessary for a conclusive diagnosis. Computed tomography
(CT), magnetic resonance imaging (MR), arthrography, and
direct radiography are imaging techniques routinely utilized in
the temporomandibular joint.™

Despite the fact that CH cases have been investigated since
1899, the measurement method and the definition of the term
“hyperplasia” remain unclear.’’ Through Levandoski analysis,
Kubota et al. assessed how the coronoid and condyle apex
related to the Gonion level.®? Using the deepest point of the
sigmoid notch as a reference, Tavassol et al. compared the
coronoid and condyle.®

Higashi evaluated the relationship between the condyle and
coronoid crests while measuring in the panoramic image; if
there is a 4 mm difference in favor of the coronoid, coronoid
hyperplasia would be mentioned; as a result, he claimed that
the patient did not need to have a restriction in mouth opening.6
To track growth, cephalometric images taken every 6 to 12
months and scintigraphic analyses with “99m technetium
pyrophosphate” are utilized.'723

Single photon emission computed tomography [SPECT) can
be used to assess the sequence activity of CH.*® Quantitative
comparisons are made between the side that appears normal
on SPECT and the side with the unilateral hyperplastic
condyle.®® Between normal condyles, an activity differential of
0-5 percentis typically seen. CH is suspected in a condyle with
increased activity if the difference in activity between the two
condyles is greater than 10%.2'%

Condyle assessment is done in three dimensions using
computed tomography images.? By removing the zygomatic
arch’s superposition in panoramic radiographs with the use
of cone-beam computed tomography, whose indication area
is expanding daily in dentistry, CH cases are given a clearer
inspection.®’

Page 73


Soner
Typewritten Text
Eurasia J Oral Maxillofac Surg 2023 Sep;2(3): 70-76

Soner
Typewritten Text
Özmen E.E. et al.


Ozmen E.E. et al.

Additionally, temporomandibular joint (TMJ) illnesses such
midface pain and limited mouth opening might mimic the
symptoms of CH patients. To prevent incorrect diagnosis
and treatment, the examination in this situation should focus
less on the TMJ region and more anteriorly on the coronoid
process and zygomatic arch. This is confirmed by radiographic
results.®

Treatment

Orthognathic surgery, condillectomy along with orthodontic
treatment, or high condylectomy alone are all possible
treatments for CH.® Surgery is the main CH therapy.
Additionally, orthodontic therapy can be necessary. The best
course of action depends on the patient’s age, the degree of
hyperplasia, and whether condylar development persists.™

A treatment strategy should be created following a thorough
CH diagnosis. To rectify the occlusion, the primary mode of
treatment is surgery, which is frequently supplemented with
orthodontics. The best course of treatment and the length of
the course of treatment are topics of discussion. The level of
asymmetry, the condition of the malocclusion, and the rate
of condylar growth should all be taken into account when
creating treatment plans.The solutions to these issues can be
thought of together. The chosen approach typically depends
on the patient’'s age and development activity. The patient’s
wants and expectations are additional crucial factors, as is
always the case. In a study by Naini et al., it was discovered
that the patient’s desire for surgical intervention grows in
direct proportion to the degree of asymmetry. It's interesting
that they said laypeople could detect asymmetries as tiny as
5mm.*

The simplest, least intrusive, and most sophisticated CH
therapy methods should be chosen. Mandibular ramus
osteotomy of the afflicted condyles is one of the most
straightforward treatments that may be carried out. Over a
ten-year span, Motamedi performed ramus osteotomies on 13
CH patients. Of these 13 patients, seven underwent bilateral
osteotomies alone, six underwent unilateral osteotomies, and
in two of those situations, Le Fort | procedures were added.
The study shown that unilateral ramus osteotomies on the
afflicted side can be used to successfully treat patients with
unilateral CH.However, it should be emphasized that unilateral
osteotomies may result in excessive rotation of the unaffected
condyle in individuals with severe prognathic profiles. Bilateral
osteotomies did not demonstrate any advantage over unilateral
procedures. In the investigations that were conducted,
combining osteotomies with Le Fort | was proven to be helpful
in resolving occlusal discrepancies.®

High condylectomies are recommended for treating CH in
many research and case reports. An examination of 22 patients
who underwent high condylectomies and underwent a 4-year
follow-up revealed that this technique is a practical, beneficial,
and reliable surgical choice for patients.”

High condylectomy has been recommended as a suitable
treatment for unilateral CH by Lippold et al. In their research,
the afflicted condyle’s top pole was removed, and this
procedure appeared to successfully inhibit CH growth.*

The condylectomy and orthognathic surgery combination
is the most involved procedure for CH. High condylectomy
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and orthognathic surgery were employed to treat a group of
patients in a well-known study by Wolford et al. in 2002, and
it was found that this combination of procedures was quite
successful in addressing both functional and aesthetically
unappealing CH-related issues.11Another study that supports
this assertion found that in 30 out of 36 patients, combined
condylectomy and orthognathic surgery was beneficial from
a functional and cosmetic standpoint. In the same study, it
was asserted that orthognathic surgery without any condylar
intervention would result in issues down the road because
condylar growth might not take place. This viewpoint contends
that growth may proceed following orthognathic surgery
without the need to repair the hyperplastic condyle.*?

On the other hand, if excessive condyle growth has halted,
orthognathic surgery alone might be a suitable treatment.
44 CH patients were surgically treated in research that was
undertaken when it was confirmed that excessive condyle
growth had halted. Evaluation was accomplished by capturing
numerous spect pictures for a certain amount of time in order
to compare the quantity of active growth in each condyle,
where condyle growth ceased. Timing and patient preferences
are critical in choosing the best CH treatment strategy for all
surgical treatments.®

There is very little research on orthodontic care for people with
CH, and what there is typically consists of case studies. It was
stated that mild to severe CH can only be treated surgically in
a report of five instances conducted by Rajkumar et al., and
that orthodontic treatment would not be sufficient on its own.*

According to several research, orthodontic therapy is required
to maintain the occlusion following surgery. In a case requiring
two-stage surgery, Xavier et al. categorized their methods as
orthodontic treatment and orthognathic surgery followed by
condylectomy.®

Each of these studies’ findings only explains the therapy
applied and which technique gave these patients’ relevant
outcomes. A trustworthy suggestion for treatment cannot be
made because there is no comparable literature available.
It is crucial to ensure that the growth has stopped before
beginning orthodontic treatment if braces are chosen. To avoid
the possibility of the deformity returning, corrective osteotomy
ought to be used after bony growth has stopped.®04¢47

The age of the patient, the state of condylar growth, and the
severity of the issue are all taken into account by the surgeon
and orthodontist when creating the treatment plan.'24

Surgical operations involving the maxilla and mandible are
planned if bone growth is finished, and a suitable occlusion
and skeletal connection are attempted. High condylectomy is
favored in older patients, albeit, if condylar development is still
present. As a result, identifying whether the growth persists in
the condyle is important for developing a therapeutic strategy.?
It is possible to encounter some serious complications in
condylectomy cases. These serious complications are as
follows; open bite, shifting of the mandible towards the
operated side during mouth opening, TMJ ankylosis, failure
to regain normal healthy functions, and inability to perform
lateral movements because the lateral pterygoid muscle
cannot reattach to the operated condyle.*"!
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Result

CH includes a thorough assessment and diagnostic techniques
for the right kind of care.Patients frequently request therapy
due to facial asymmetry and associated cosmetic issues.

To create a more uniform method of diagnosing CH activity,
more study is required.

Clinicians can employ diagnostic techniques like clinical
examination, radiography, and scintigraphy while planning
surgeries. The most effective treatment options need to be
determined by longer follow-up research. In order to diagnose
CH earlier and offer better treatment options, more research
is required to understand its underlying causes.

Our Clinical Case
4 LN

'il A

Figure 3 and 4: Images of the patient with CH

A 33-year-old female patient applied to our clinic due to the
asymmetry complaint that she noticed one year ago.In the
anamnesis taken from the patient, it was learned that she
was systemically healthy.The patient stated that she had
difficulty in eating due to the incomplete closure of her teeth.
When clinical evaluation was applied, it was seen that there
was laterognathia on the right side. After the panoramic
and CT evaluation, it was decided to perform condillectomy
under general anesthesia (Figure 3). Before the procedure,
the patient was asked to sign the consent form by explaining
the possible complications. A preauricular incision was made
under general anesthesia and the condyle was reached
after dissection. No appliance was placed in the area after

Eurasia J Oral Maxillofac Surg 2023 Sep;2(3): 70-76

condillectomy. The area was closed primarily and the removed
tissue was sent for pathological evaluation. At the end of the
pathology, it was learned that she had osteochondroma. In
the evaluation applied immediately after the procedure, it
was observed that there was no neurological injury. It was
determined that the patient's occlusion problems were
removed and the difficulty in eating was eliminated, and the
asymmetry complaint decreased.
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