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Cover figure. A) Left condylar osteochondroma on panoramic radiograph; B) CT 3D recon-
struction; C) CT scan coronal view; D) dental occlusion with crossbite.

Summary

Osteochondroma (OC) is a common bone tumour that rarely affects the mandibular con-
dylar process. This pathology can show typical clinical features, such as facial asymmetry,
deviation of the chin and dental inferior midline, changes in condylar morphology and
malocclusion with an increased posterior mandibular vertical height. The management of
condylar OC is a debated topic among surgeons. Most of them combine systematically
condylectomy with orthognathic surgery while only few others perform in the first instance
only condylectomy followed by functional therapy. A case of a 32-year-old female diag-
nosed with a mandibular condylar OC successfully treated with condylectomy alone is
presented. A literature review is carried out focusing on surgical management, clinical and
imaging features, highlighting the differences between OC and other condylar growing
lesions.
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Management of condylar osteochondroma

When maxillary alterations are not present or are mild as in the presented patient, the low condylectomy alone, followed by elastic functional
therapy, can correct both the aesthetic and the occlusal disorders resulting from condylar OC removal. In case of severe dentoalveolar maxillary
compensation, orthognatic surgery must be performed with the low condylectomy to quickly correct facial symmetry and occlusion.
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Introduction

Bones can be affected by primary benign or malignant tu-
mour and metastatic lesions !-*. The osteochondroma (OC),
also called osteocartilaginous exostosis, is the most com-
mon benign bone tumour in the body, representing 35 to
50% of all benign bone tumours and 10-15% of all primary
bone tumours 2 It is extremely rare in cranio-facial area
where it can involve the skull base, maxillary sinus, zy-
gomatic arch, and mandible. In the last one, the coronoid
process and the condyle are more often affected *. OC is
usually a solitary tumour even if it can be multiple as in
hereditary multiple osteochondromas (HMO) disorder.

OC is described as slow-growing cartilage-capped bony
projection on the external surface of the bone, containing a
marrow cavity that is continuous with that of the underly-
ing bone °. This cartilaginous cap can be a few mm thick
or even absent in the inveterate tumour with slow growth °.
Clinically the condylar OC can cause facial asymmetry and
occlusal disorder. Being the growing vector of osteochon-
droma predominantly vertical, the prognathic deviation of
the chin and malocclusion with open-bite on the affected
side and cross-bite to the contralateral side, are the typical
clinical features.

Quite frequently when the osteochondroma becomes rela-
tively large, it may disarticulate the affected condyle out of
the mandibular fossa, mimicking a bigger mandibular le-
sion and worsening the facial asymmetry.

The differential diagnosis of condylar OC includes benign
or malignant tumours ’ and hyperplastic mandibular pathol-
ogy.

The aetiology of these lesions is unclear and several hy-
potheses have been proposed . Often this tumour arises in
the condylar anteromedial aspect, at the lateral pterygoid
muscle insertion. For that reason some authors supposed
that continuous muscle stress may cause hyperplastic over-
growth of embryonic cells with cartilaginous potential °.
Other theories and studies identify the cause in periostium
defects which left herniate the cartilage '°. Previous man-
dibular trauma seems also associated with condylar OC ''.

It can develop at any age but 80% of cases occurs in ado-
lescence or young childhood, with female preponderance
(male to female ratio of 1:1.85). OC must be considered
as a true neoplasm rather than a hyperplastic pathology:

mutation of the EXT gene is involved in the tumour patho-
genesis 2. It is a not-self-limiting neoplastic growth and, if
untreated, a progressive worsening of the facial asymmetry
is expected.

For diagnosis, clinical evaluation and imaging of first (pan-
oramic radiograph) and second level (computed tomogra-
phy [CT] and technetium-99m scintigraphy) are required
(Cover figure).

Surgical excision by condylectomy is the treatment of
choice, with or without associated maxillary-mandibular
surgery, depending on the entity of concomitant facial and
occlusal changes, patient’s expectations and surgeon’s hab-
its.

OC, like other hyperplastic mandibular pathology produc-
ing a caudal displacement of the mandible, can lead to
compensatory modifications in the maxillofacial bones and
dental structures. This may dictate the adjunctive use of
orthognathic surgery procedures to restore facial aesthetic
and dental occlusion.

The most dangerous drawback of osteochondroma is its sar-
comatous transformation which usually happens within the
cartilage cap and leads to the development of chondrosar-
coma 3. Solitary osteochondromas have a 1% risk of malig-
nant transformation whereas in the HMO cases, this value
increases by 10 times '*. To date no malignant evolution has
been described in the condylar process. A case of chondro-
sarcoma histologically arisen from an osteochondroma of
the nasal septum is the only reported malignant transforma-
tion of a craniofacial osteochondroma in the literature 5.
However, it remains difficult to clearly ascertain which
amount of temporomandibular joint (TMJ) chondrosarcomas
derived from a condylar OC and which part of them arose as
chondrosarcoma de novo from the very beginning '°.

In the following case report, we will illustrate the manage-
ment of a condylar OC, treated with condylectomy alone
and will discuss the surgical treatment choices by collecting
and comparing other evidence from the literature.

Case report

A 32-year-old female was referred to the Unit of Maxil-
lofacial Surgery of IRCCS Policlinico San Matteo, Pavia,
Italy. One year before presentation, the patient began to feel
intermittent pain in the left TMJ region, followed by a pro-
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gressive and worsening mandibular and chin right deviation,
with loss of dental relationship. No pain on the contralateral
TMIJ was reported. Clinical examination revealed marked
facial asymmetry, with chin and mandibular deviation to the
right side, 12 mm from the facial midline. An 8 mm lower
right dental midline deviation to the facial midline and an
asymmetrical prognathism were noted (Fig. 1). The interin-
cisal mouth opening was 35 mm, but lateral movement to
the right was clearly restricted. No canting of the maxillary
occlusal plane or dentoalveolar compensation was noted.
After repositioning the inferior arch on the left side, the
dental casts analysis showed good occlusal stability.

A slight posterior open bite on the left side was present
with a crossbite on the controlateral side (Cover figure D,
Fig. 2). It appeared that the lesion had caused a more an-
terior translational movement of the condyle, rather than a
purely vertical growth.

A hard mass was palpable under the zygomatic arch, be-
low the level of the articular tubercle; the glenoid fossa was
empty and no condylar movement was felt during mouth
opening. A panoramic radiograph showed a longer and
thicker left mandibular condyle, if compared with the unaf-
fected side, with the same radiopacity as the adjacent bone
(Cover figure A, Fig. 3).

A high resolution CT scan was performed to better visu-
alise the lesion, its extension and possible relationship to
adjacent cranial or vascular structures. It showed a bony
prominence arising from the anteromedial surface of the
left condylar process at the site of insertion of the lateral
pterygoid muscle. This mass extended superiorly and me-
dially towards the infratemporal fossa, where it formed a
pseudoarticulation with the skull base. The glenoid fossa
was empty (Cover figure B, C; Fig. 4).

Technetium-99m scintigraphy was also performed as a di-
agnostical tool. It revealed abnormal tracer uptake in the
left TMI, without other intense focal areas of tracer con-
centration in the rest of the skeleton, demonstrating an in-
creased metabolic activity in the left condylar process. It
is important to underline that scintigraphy, although highly
sensitive, is a non-specific diagnostic examination: the
result of hyperactivity is not necessarily related to active
growth, as it can also be found in infection, trauma or in
other neoplastic diseases. Only together with full clinical
and radiological evaluation, the scintigraphy helps to dif-
ferentiate between a growing and a non-growing lesion.
On the basis of clinical and radiological examination, a sus-
pected condylar osteochondroma was diagnosed.

The patient was operated under general anaesthesia with
naso-tracheal intubation. Arch bars were applied, and an
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Figure 1. A) Submental view of this 32-year-old woman presenting
with facial asymmetry. The chin was shifted 12 mm to the right and the
left mandibular border was positioned approximately 10 mm more cau-
dal; B) frontal view with patient’s smile: cross bite on the right side with
markedly displaced chin and inferior midline to the right.

Figure 2. Dental occlusion and maxillary occlusal plane without cant-
ing. The inferior midline has been shifted 8 mm to the right.

Figure 3. Panoramic radiograph showing longer and thicker left man-
dibular condyle.

endaural incision with temporal hockey stick like extension
was performed. The superficial temporal fascia and peri-
osteum overlying the zygomatic arch were incised and the
dissection continued to the TMJ capsule. The joint capsule
was incised and the condylar head and neck were dissect-



Figure 4. CT 3D reconstruction: the mass extends towards the in-
fratemporal fossa, arising from the anteromedial surface of the condyle
which is dislocated from the glenoid fossa. The inferior dental and man-
dibular midlines are displaced to the unaffected side. A) Frontal view; B)
left lateral view.
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Figure 5. A) High preauricular approach for condilectomy; B) condylar
0C removed.

ed. An osteotomy was carried out with a 2.3 mm fissure
burr (Stryker, Kalamazoo, MI, USA) remaining in healthy
bone, caudal to the condylar head (Fig. SA). The lesion was
removed en bloc, preserving as much unaffected bone tis-
sue of condylar neck as possible. The specimen measured
1.8 x1 x 2 cm (Fig. 5B).

The individual occlusion was restored performing maxillo-
mandibular fixation (MMF) with 0.4 mm wire; the residual
condyle position was checked and found to be slightly an-
terior and caudal, not perfectly seated in the glenoid fossa.
After removal of the MMEF, the occlusion showed a light
anterior and contralateral open bite with mild posterior oc-
clusal interference, sign of reduced posterior vertical height.
Nevertheless, it was decided not to proceed with mandibu-
lar ramus surgery, due to the limited vertical dimension loss
and the predicted functional remodelling.

The condylar stump was not reshaped and a hole was made
in its posterior aspect. The displaced disc was repositioned

Management of condylar osteochondroma

Figure 6. CT 3D reconstruction one day after tumour resection: the
resected condylar stump is set back towards the mandibular fossa. The
individual occlusion restored with arch bars and light elastics. A) Frontal
view; B) left lateral view.

Figure 7. The patient shows good facial symmetry. A) Frontal view; B)
submental view.

over the new condyle and fixed to it with absorbable stitch
(Monocryl 5-0 Ethicon, Somerville, NJ, USA) passing
through the hole. Finally the joint capsule was closed with
absorbable sutures (Vicryl 4-0 Ethicon, Somerville, NJ,
USA), a drain was placed and the wound closed in layers by
Vicryl 4-0 and Etilon 6-0 ( Ethicon, Somerville, NJ, USA).
The patient progressed well and was discharged on the sec-
ond postoperative day after a CT scan (Fig. 6).

After surgery light elastics were used for 6 weeks to guide
the occlusion without intermaxillary fixation. Early mobi-
lisation is one of the most important factors in preventing
possible TMJ ankylosis and restoring TMJ function. The
patient was followed up once a week and trained in the use
of the elastics. The arch bars were removed and a 4-week
programme of functional physiotherapy including jaw ex-
ercises was recommended to increase the amount of jaw
opening and lateral movements. Unfortunately, the patient
refused to undergo to rehabilitation. Histopathological ex-
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amination of the resected specimen confirmed the diagnosis
of osteochondroma.

There were no postoperative complications in terms of in-
fection or bleeding. A transient paralysis of the temporal
branch of the facial nerve was noted, which completely re-
solved within 3 months. Complete correction of the man-
dibular, chin and inferior incisal midline deviation was
achieved (Fig. 7). The contralateral crossbite and ipsilateral
posterior open bite were resolved (Fig. 8). The occlusion
did not require any additional orthodontic treatment after
surgery. Mandibular function was partially impaired: the
maximal incisal opening was greater than 40 mm, although
with deviation in mouth opening to the left and limited lat-
eral movement compared to the unaffected condyle. How-
ever, this did not affect the patient’s quality of life. A new
CT scan 16 months after surgery revealed remodelling of
the condyle, with no evidence of recurrence (Fig. 9).

Discussion

A commonly recommended treatment for condylar OC is
surgical excision of the lesion with a portion of the unaf-
fected mandibular condyle to ensure complete removal of
the pathological entity. In general, if there is evidence of
abnormal condylar growth, then condylar surgery should
be performed before a severe dentoalveolar maxillary com-
pensation develops '".The most preferred surgical approach
is the “high” preauricular incision ' with or without tem-
poral extension, depending on the dimension of the lesion.
In case of a very large tumour on the medial condylar as-
pect, the zygomatic arch osteotomy can be associated to
improve surgical field ?'. Similarly, a temporary condylar
base osteotomy after preplating can be made to gain space
towards the infratemporal fossa ?2. More recently an endo-
scopic-assisted intraoral approach has been described . In
this case report the preauricular approach was used and a

Figure 8. Postoperative stable occlusal relationship.
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Figure 9. CT 3D reconstruction, left lateral view 16 months after sur-
gery.

low condylectomy alone, without orthognathic surgery or
any other surgical procedure, was performed. Local exci-
sion %%, conservative condylectomy or total condylectomy
have been reported as possible treatments for condylar OC.
Total condylectomy, which significantly reduces the height
of the posterior mandible, must be accompanied by con-
dylar reconstruction with a costochondral graft or a total
joint prosthesis. Regardless of the method used, total con-
dylectomy increases operative time, morbidity and costs
with less predictable results. Therefore, total condylectomy
cannot be recommended as a routine procedure in all cases.
Conservative condylectomy can be high or low. In the for-
mer, the horizontal osteotomy is usually done 4-5 mm cau-
dal to the edge of the condylar head, leaving a portion of the
condylar head intact. High condylectomy is the treatment
of choice in hemimandibular hyperplasia and elongation in
a growing condition %.

On the contrary, in OC treatment, high condylectomy, to-
gether with local tumour excision, seems to have a higher
risk of recurrence ?*?°. However, from our literature review,
these recurrences seem to be very rare, with only three cas-
es reported to date 7.



The so-called “low condylectomy” involves an osteoto-
my line below the head but high in the neck, preserving
its entire length and ensuring a radical tumour excision 2.
Removal of the tumour with a small portion of unaffected
condyle seems to be the gold standard for treatment of con-
dylar OC, avoiding recurrence and preserving as much as
possible the posterior vertical dimension.

The amount of condyle to be resected depends on the extent
of the tumour and on the infiltration of the condyle: usually
the OC involves only a limited portion of the condylar head,
so the unaffected part of the condyle should be preserved.
Certainly, if the condylar neck is also involved by the tu-
mour, total condylectomy must be performed along with
reconstruction '®.

Most surgeons systematically combine condylectomy with
orthognathic surgery, stating that the loss of posterior height
caused by condylectomy must be corrected by an ipsilateral
mandibular sagittal split or vertical osteotomy 126282,
More recently some authors have reported good outcomes
with condylectomy as the sole treatment for condylar OC '3
32 following the principle of “proportional condylectomy”,
firstly described by Delaire *: the amount of condyle to be
resected is determined by the vertical difference between the
two ramus heights measured from the mandibular angle to
the highest point in the condylar region. In their opinion, af-
ter surgery, functional therapy with light elastics is sufficient
to correct aesthetical and occlusal disorders.

Therefore, different approaches to treat condylar OC are
used depending on the entity of facial and occlusal changes,
patient’s expectations and surgeon’s habits.

The lack of consensus about this pathology does not facili-
tate the surgical treatment choice. Some surgeons have clas-
sified the OC as a type of condylar hyperplasia 2 which puts
it on a par with hemimadibular hyperplasia (HH) *.

Other authors clearly distinguish OC from HH and from
solitary condylar hyperplasia (SCH) 23, In all these three
pathologies the condyle is increased in size, but while in
HH and SCH the condylar head often maintains its normal
shape, in OC it appears extremely irregular * and may even
form a pedunculated tumour several centimetres in size. In
HH and SCH this bone protrusion is less common.
According to Obwegeser * HH is a three-dimensional
anomaly of the mandible, involving the condyle, ramus and
body, and terminating at the midline.

A more recent paper points out that HH always involves the
ramus and the body, resulting in increased height, whereas
this does not happen in the OC. Except for the condylar
region, the two sides of the mandible are symmetrical in
OC *,

Management of condylar osteochondroma

Although these two diseases have similar aspects in terms
of clinical manifestations and histological description, im-
munohistochemistry clearly indicates a higher rate of pro-
liferative activity in condylar OC *, which is a sign of faster
growth.

Even if both pathologies can lead to morphological changes
due to dentoalveolar maxillary and mandibular compensa-
tion, this does not happen in case of faster tumour growth
(OC), at least initially. As a result, the most frequent clini-
cal signs of condylar OC are unilateral posterior open bite
on the affected side, deviation of the mandibular midline,
and unilateral posterior crossbite on the contralateral side.
This is probably the reason why, in the majority of condylar
OC reported %, the maxillary canting was mild or even not
observed. In this situation, the compensatory change in the
maxilla does not occurs or is negligible .

In case of slower growing lesion (HH), we usually assist to
a vertical growth of the maxilla on the ipsilateral side with
canting of the occlusal plane, as a compensatory mecha-
nism to accommodate the increased vertical mandibular
dimension. However this dentoalveolar compensation also
occurs in a long-standing or undiagnosed faster growing le-
sion: early diagnosis and tumour resection are necessary to
prevent it.

In the recent published literature, the majority of OC are
treated by low condylectomy with articular disc reposition-
ing combined with orthognathic surgery, either simultane-
ously or separately 6282 Tn fact, after low condylectomy,
a variable mandibular vertical height decrease is expected:
the sagittal mandibular split or vertical ramus osteotomy al-
low to set back the residual condylar stump into the fossa
and to completely repair the vertical posterior dimension.
However, especially in OC patients, in whom the two sides
of the mandible are symmetrical *!' and in whom no com-
pensatory mechanism has yet occurred, adding orthognath-
ic surgery to the condylectomy in all cases can be consid-
ered an overtreatment, even though effective.

More recently, some authors reported the use of condylec-
tomy without orthognathic surgery as the sole treatment in
condylar OC 130323739 fo]llowed by functional therapy, with
good aesthetic and occlusal outcomes. Farina et al. 3! plans
on the panoramic X-ray the amount of condyle to be re-
moved from the affected side (proportional condylectomy)
so as to match the height of the contralateral mandibular ra-
mus. This principle seems to be the way to go 34 although
it has been controversial in a recent systematic review *!.
However, while this proportional resection seems to be
more feasible in the HH, in whom a minimum of 4-5 mm
high condylectomy is required, the authors believe that this
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Figure 10. CT 3D reconstruction with measurement of the ramus
length: A) preoperative right lateral view; B) preoperative left lateral
view; C) postoperative left lateral view one day after surgery.

is not always achievable in OC, where a lower resection
is advisable. In the presented patient, the length of the ra-
mus was approximately 72.2 mm on the affected side and
66.2 mm on the unaffected side (Fig. 10). To perform the
low condylectomy as described previously, 10 mm of con-
dylar height had to be removed. The new postsurgical verti-
cal dimension of the ramus became 62.2 mm, 4 mm less
than the healthy contralateral ramus (Fig. 10). In order to
perfectly match the length of the healthy side, we should
have reduced the resection to 4 mm, performing a high con-
dylectomy and exposing the patient to a greater risk of re-
currence.

Accordingly, it was preferred to remove the tumour with
safe margin, performing a low condylectomy and accept
the loss of vertical dimension. Clinically this resulted in
dental interference on the affected side and an open bite
on the contralateral side, which can be corrected with im-
mediate intermaxillary elastic therapy followed by physi-
otherapy. The dentoalveolar movements (dental intrusions
on the affected side and extrusions on the healthy side) and
the functional remodelling of the resected condylar stump,
together with neuromuscular adaptations, are involved in
this process *"##  Indeed, the new CT scan at 16 months
after surgery, compared with the immediate postoperative
CT, revealed remodelling of the condyle and intrusion of
the teeth on the affected side with a significant reduction in
the articular dead space. The musculoskeletal system adapts
to this reduced vertical dimension of the mandible (Fig. 9).
The limitations of this procedure are not well known. The
amount of vertical dimension loss that can be corrected
with this functional approach is difficult to say: the need
of reconstruction to restore occlusion and TMJ function is
widely recognised in case of total condylectomy, although
precise data are still lacking for less radical resection. Simi-
larly, in case of maxillary canting, correction with con-
dylectomy and elastic therapy only is well described *'*’ but
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the maximum amount to be corrected with this approach
is not reported. With classic orthodontic treatment dental
extrusion occurs within a few weeks, while intrusion of the
posterior teeth takes several months *? and may require ex-
cessively prolonged treatment. Curiously, in the patient pre-
sented, posterior dental intrusion took place in just 6 weeks
with complete occlusion correction. We can assume that
the posterior dental interferences after condylectomy, with
the use of arch bars and elastics therapy, are able to ac-
celerate the posterior teeth intrusion. Further studies are
needed to establish a surgical protocol with indications and
limitations, referring to the treatment of condylar OC with
condylectomy alone, although the adaptive capacity of the
masticatory system is highly variable between patients and
unfortunately not well predictable . In addition, orthog-
natic surgery can still be performed in case of persistent
malocclusion or facial asymmetry 6 months after low con-
dylectomy.

Conclusions

In selected patients without pre-existing facial deformity or
severe dentoalveolar compensation and when the tumour
involves a limited part of the condylar process, low con-
dylectomy alone without subsequent orthognathic surgery
seems to be the preferred treatment option for condylar os-
teochondroma, avoiding more invasive surgery and the as-
sociated risks. The immediate postoperative malocclusion
caused by the deficiency in ramus length, if present, can
be corrected by functional therapy with elastics, followed
by physiotherapy. To date the limitations of this approach
in terms of vertical dimension loss and canting of occlusal
plane are not well known and further research is needed to
highlight them. Moreover, the need for early diagnosis and
surgical treatment should be emphasised, as long-standing
OC may involve larger condylar portion or show severe
dentoalveolar compensatory changes that can only be cor-
rected with the addition of orthognatic surgery.
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