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SUMMARY
Pseudoankylosis of the temporomandibular joint is a
rare, extra-articular form of ankylosis of the jaw. It is
characterised by limited mandibular movement caused by
an extrinsic condition of the joint leading to fusion
between the coronoid process and temporal, zygomatic
or maxillary bone. Pseudoankylosis is less frequent than
the intracapsular form. Extracapsular ankylosis can be
congenital or acquired; approximately 70% of cases are
associated with trauma. A CT scan is usually requested
to achieve a diagnosis. CT can detect bony fusion, thus
differentiating pseudoankylosis from true ankylosis. Once
symptomatic bone ankylosis is diagnosed, surgery with
postoperative physiotherapy is the recommended
treatment. The ankylotic bone is removed together with
the coronoid process and the mouth is forced open
under general anaesthesia. Two cases of post-traumatic
pseudoankylosis of the jaw treated with bilateral
coronoidectomy and postoperative physiotherapy are
described.

BACKGROUND
Pseudoankylosis of the temporomandibular joint
(TMJ) is a rare condition that causes inability to
open the mouth. It is characterised by mandibular
hypomobility caused by an extrinsic condition of
the joint that results in fusion between the coron-
oid process and temporal,1 zygomatic2 3 or maxil-
lary bone.4 5

Pseudoankylosis of the TMJ is less frequent than
intracapsular ankylosis. Exact figures for the inci-
dence of ankyloses and pseudoankyloses of the
TMJ in the general population are not available in
the literature. It is even more difficult to compare
the incidence of ankyloses and pseudoankyloses
given the lack of common definitions in most arti-
cles.6 Nevertheless, it is known that extracapsular
ankylosis can be congenital or acquired and compli-
cates up to 0.6% of undiagnosed zygomatic frac-
tures.7 Approximately 88% of cases of
pseudoankylosis are associated with a history of
trauma.8 Traumas, with or without fracture, includ-
ing surgery, can induce the formation of fibrous/
scar adhesion in the temporal and masseter
muscles.9 Diagnosis is based on clinical and radio-
logical evaluations.
Pseudoankylosis is clinically characterised by

limited mandibular movement with no pain.
Orthopantomography can identify the presence of
elongated coronoids, condyle tumours and TMJ
ankylosis. However, a CT scan is usually requested
as it can detect bony fusion, thus differentiating
pseudoankylosis from true ankylosis. Because CT

scans do not provide enough information about
soft tissue disorders, MRI may be indicated when
fibrous tissue formation is suspected.10 Once diag-
nosed, symptomatic bone ankylosis can be treated
with surgery (usually by coronoidectomy) or con-
servatively (with forced mouth opening).10–12

A case of coronoid-zygomatic arch ankylosis and
a case of coronoid-temporal bone ankylosis are
reported.

CASE PRESENTATION
Case A
A 32-year-old woman was referred to our unit for
limited jaw movement. The patient had been
involved in a road trauma accident at 22 years of
age, resulting in an ascending aortic rupture, frac-
tures of the left forearm, humerus, scapula and
right fibula, right pneumothorax, and spleen and
liver contusions. She underwent multiple surgical
procedures while she was in a drug-induced coma.
In addition, she had displaced the left angle and
right condylar and coronoid processes of the man-
dible, which were treated with open reduction and
internal fixation with one plate on the angle and
rigid intermaxillary fixation through arch bars for
23 days. No physiotherapy was possible during the
coma.
Ten years later, the patient requested a consult-

ation in our centre. Interincisal mouth opening was
15 mm, with a 3 mm deviation toward the injured
side of the jaw. Bilateral and protrusive jaw move-
ments were reduced. She had a first class normal
occlusion. The patient did not complain of pain,
either spontaneous or induced (figure 1).

Case B
A 37-year-old male patient was referred to our
department in 2012 because of limited mandibular
movement that had been worsening since 1996

Figure 1 Preoperative photograph showing severely
limited maximal mouth opening in patient A.
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after a craniofacial trauma. After the event, he demonstrated
oedema of the upper and middle third of the right side of his
face. No facial fractures were identified. Because of the pain due
to the trauma, the patient had limited ability to open his mouth
immediately after the traumatic event.

Sixteen years later, limited mouth opening (12 mm) was
found on clinical examination, with limited lateral (2 mm right
and left) and protrusive excursions (1 mm). The patient had a
second class normal occlusion, without open bite (figure 2).

INVESTIGATIONS
In both cases, patients underwent a dynamic CT scan with three-
dimensional (3D) reconstruction.

The first patient’s images showed a 2 cm bony mass connect-
ing the right coronoid process to the zygomatic bone and a pos-
teriorly displaced right condylar process (figure 3).

The second patient’s scans showed a bony mass connecting
the right coronoid process to the squama temporalis (figure 4).

Dynamic scans can be helpful when investigating the continu-
ity relationship between dynamic structures.

We performed histopathological examination on the two coro-
noidectomy bony specimens. In both cases the specimen was com-
posed of cancellous bone, whose characteristics were comparable
to normal compact bone without signs of neoplastic growth.

TREATMENT
Case A
The patient underwent surgery under general anaesthesia.
A bilateral mucosal incision over the external oblique ridge was

performed and soft tissues were dissected to expose the coron-
oid process bilaterally. On the right side, a fibro-osseous lesion
connecting and surrounding the coronoid process was removed
(figure 5). Both temporalis muscle tendons were detached from
the coronoid processes. Bilateral coronoidectomy and forced
opening of the mouth were performed to obtain maximal
mouth opening. The incisions were sutured in one layer with
absorbable suture. At the end of surgery, an intraoral wedge was
positioned to induce maximal mouth opening and was main-
tained for 10 days. The postoperative course was uneventful.
The patient underwent postoperative physiotherapy with a
‘butterfly’ orthodontic device for 2 months.

Figure 2 Preoperative photograph showing severely limited maximal
mouth opening in patient B.

Figure 3 Patient A: preoperative CT scan. This axial image shows the
ankylotic block (arrow) which connects the right coronoid process to
the zygomatic bone.

Figure 4 Patient B: preoperative CT scan. This coronal image shows
the ankylotic block (arrow) which connects the coronoid process to the
squama temporalis.

Figure 5 Intra-operative photograph. The ankylotic block has been
completely mobilised and is ready for removal through and endoral
access.
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Case B
The patient underwent surgery under general anaesthesia. An
intraoral incision over the external right oblique ridge was per-
formed. Another coronal incision was performed to expose the
coronoid process and the bony block. A right zygomatic osteot-
omy (between the coronoid process and the squama temporalis)
was performed to excise the ankylotic mass (figure 6). A left
intraoral coronoidectomy was performed through mucosal access
over the oblique external ridge. At the end of surgery, the mouth
was forced open to a 46 mm interincisal distance (figure 7). The

intraoral incisions were sutured with one-layered relapsable
suture, while the cutaneous incision was sutured with a two-
layered relapsable–non-relapsable suture. An intraoral wedge was
placed to maintain mouth opening for the first week after
surgery. The postoperative course was uneventful.

The patient underwent postoperative physiotherapy with a
helicoidal mouth opener for 3 months.

OUTCOME AND FOLLOW-UP
Case A
Twelve months after surgery, a 3D CT scan and orthopantomo-
graphy confirmed the absence of relapse. Physical examination
showed a 32 mm interincisal mouth opening with no lateral
deviation. Protrusive and lateral movements were restored
(10 mm right and left, 7 mm of protrusion) (figures 8 and 9).

Case B
Six months after surgery, physical examination showed a 34 mm
interincisal mouth opening. Protrusive and lateral movements
were restored (9 mm right and left, 6 mm of protrusion). The
patient was instructed to exercise five times a day with the
mouth opener to maintain a wide interincisal distance. Low
patient compliance coupled with a lack of regular mouth exer-
cise explained the reduction in the interincisal opening (24 mm)
12 months after surgery (figure 10). A postoperative CT scan
and orthopantomography showed no relapse of ankylosis.

DISCUSSION
There are different types of false ankylosis. For example, the
coronoid process may fuse with the temporal bone, zygomatic
arch or maxillary bone. Multiple causes of extracapsular anky-
losis have been reported in the literature, including the develop-
ment of intracapsular ankylosis anteriorly joining the sigmoid
notch to the zygomatic arch and skull base, trauma, infection
and iatrogenic causes.13

Tissue between bones can be fibrous3 or osseous, with identi-
cal signs and symptoms but different pathogeneses.
Haematomas caused by trauma or arising during corrective
surgery may develop in fibrous tissue. This tissue binds the cor-
onoid bones to the bony structure surrounding the infratem-
poral fossa. The temporalis and masseteric muscles are liable to
contusion. We assume that development of ankylosis is a
gradual process. Initially, fibrous tissue restricts mandibular
movement, and is soon replaced by fibro-osseous tissue.7 The
ankylosis can be treated early with forced mouth opening.3–5 7

Figure 8 Patient A: 1-year follow-up photograph. The image shows a
32 mm maximum interincisal mouth opening with no lateral deviation.

Figure 6 Histopathological examination showed that the specimen
was composed of cancellous bone, whose characteristics were
comparable to normal compact bone without signs of neoplastic
growth.

Figure 7 Patient B: intraoperative photograph. The photograph
depicts a 46 mm forced maximal interincisal opening at the end of
surgery.
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Diagnosis of this type of pseudoankylosis was challenging
before the introduction of CT scans with 3D reconstruction.

Pseudoankylosis may be approached surgically (intra- or
extraoral approaches to coronoidectomy to restore jaw move-
ments) or non-surgically. Extraoral approaches include hemicor-
onal incision, submandibular approaches and preauricular
incision. The intraoral approach requires an incision over the
external oblique ridge to reach the coronoid process and
perform a coronoidectomy with resection of the ankylotic block
segment. Thoma considers this technique the gold standard in
treating ankylosis because it is conservative and there are no
visible scars.14 The intraoral approach is less traumatic and less
likely to injure the facial nerve.15–17 Extraoral approaches
should be limited to those cases where intraoral ankylotic block
removal is unsuccessful. During the same surgical procedure,
wider surgical exposure allows for more convenient
manoeuvres.

In our opinion, the best surgical treatment is a bilateral coro-
noidectomy with sectioning and removal of the bony ankylotic
mass and both coronoid processes. We remove both coronoid
processes so that mouth opening is not hindered by left tem-
poral muscle fibrotic metaplasia.17

Rikalainen et al suggest strenuous supervised physiotherapy
to prevent pseudoankylosis.5 Physiotherapy must follow all sur-
gical treatment in order to maintain or, hopefully, increase
mouth opening and preserve the mouth movements obtained
after surgery.7 Many authors have proposed postoperative
physiotherapy, but there is no consensus about timing.18

Vanhove and Dom suggest physiotherapy once a day during the
first 2 weeks after surgery and once every 2 days for the follow-
ing 2 weeks.19 Warson recommends stretching exercises starting
from 24 h after surgery and continuing for 6 months.20

Ostrofsky and Lownie encourage postoperative active physio-
therapy using a spring exerciser.16 There is a general consensus
among authors on the need to start aggressive physiotherapy
immediately after the surgical procedure in order to ensure the
best functional results.10 11

Williams et al applied a rubber prop for 7 h immediately after
forced opening of the mouth to maintain the open position.21

The patient was then placed on a regimen of exercises to
prevent recurrent ankylosis. Allison et al also suggest the use of
a mouth prop.17 We positioned a mouth prop to maintain the
mouth opening obtained at the end of surgery. Patients used it
overnight for the first 10 days after surgery. A 2-month physio-
therapy regimen with a butterfly device was then prescribed for
patient A. Patient B was prescribed daily exercises with a heli-
coidal mouth opener, but exercises were seldom performed,
with limited compliance, preventing any further widening of
the mouth opening.

Learning points

▸ Surgical removal of the fibro-osseous block is the treatment
of choice for pseudoankylosis of the jaw.

▸ The intraoral approach is seldom sufficient to remove the
ankylotic mass so a second temporal surgical route is
generally necessary to better control the temporal region
and the zygomatic arch.

▸ Postoperative physiotherapy ensures the maintenance of
adequate mouth opening over time, improving postsurgical
results.
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