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A clinical study on temporomandibular joint ankylosis�
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Abstract

Objecti6e: Temporomandibular joint (TMJ) ankylosis results from trauma, infection and inadequate surgical treatment of the
condylary area. Many techniques for treatment have been described so far. However, none of them gave uniformly successful
results. A limited range of intrinsical opening due to relapse, loss of vertical height of the affected ramus, foreign body reactions
and reankylosis are expected complications. However, wide bone resection, the use of interpositional spacer, insensitive and
aggressive physiotherapy immediately after the operation are the basic principles as agreed by many authors. In this article, a
review of the historical background of the treatment has been discussed.

Methods: A clinical and retrospective evaluation of 42 patients treated for this disorder showed that 89% of all patients had
unilaterally and 11% had bilateral ankylosis. From the viewpoint of the techniques we used, patients fell into three groups. In two
groups, two different type of spacers were used, and in the third group gap arthroplasty were performed for the treatment of TMJ
ankylosis.

Results: Our results revealed a predominance of traumatic aetiology. The highest incidence was between the ages of 11 and 20.
A total of 45.24% of the patients were treated by interpositional arthroplasty by using acrylic spacer, 11.90% of the patients by
sylastic sheet used as an interpositional material and the rest of the cases ( 42.86%) were treated only by gap arthroplasty.

Conclusion: The advantages of the sperical acrylic spacer and gap arthroplasty were discussed. The advantages of the techniques
are, shorter operating time, and more importantly its very low cost. © 2000 Elsevier Science Ireland Ltd. All rights reserved.
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1. Introduction

Temporomandibular joint (TMJ) ankylosis is a dis-
abling condition of mastication. Hypomobility affects
the surrounding structures as well as TMJ. As early as
1938 it is classified into two types by Kazanjian [1];
intra-articular and extra-articular ankylosis. Present clas-
sification includes bony, fibrous, fibroosseous, complete
and incomplete [2,3].

The causes of the TMJ ankylosis are the well known
trauma and local-systemic infection. Trauma, which is
the most important etiologic factor in causing TMJ often
resulting in haematoma, which eventually organizes and
ossifies. In some of the cases, excessive bone formation

causes the bony thickening in front of the tragus. The
thickness of the bony block varies with the severity of the
injury [1,4]. Infection in this area is due to otitis media
or mastoiditis, and heamatogenous infections. The other
etiologic factors are rheumatoid arthritis, Paget’s disease,
ankylosing spondylitis, pysodohypoparatroidism, psori-
asis and burns.

Intrinsical opening (IO) shows the severity of the
ankylosis. Less than 5 mm of IO reveals a complete
ankylosis. In unilateral cases mandible can be forced to
open because of the elasticity of the mandible and the
minimal mobility of the cranial sutures.

Facial asymmetry is the classic feature in unilateral
cases. The chin deviates toward the affected side. Vertical
height of the affected side is shorter when compared with
the unaffected side. A complete absence of mouth
opening and recession of the chin are typical character-
istics of the bilateral ankylosis. The degree of recession
and the asymmetry of the mandible depend on the
growth situation and the onset of ankylosis.
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Fig. 1. Distribution according to the age.

failure and the most of the authors claim that their
technique prevent reankylosis, but Norman’s [27] expe-
rience in reankylosis is not rare.

The time of the diagnosis, the type of operation and
the policy of treatment vary from one country to
another. However, the main principles are the same: (a)
satisfactory resection of the ankylotic segment; (b) use
of interpositional spacer, if it is needed; (c) early aggres-
sive and insistive postoperative physiotheraphy [28–31].

In this paper, the historical development of the treat-
ment of TMJ ankylosis and the surgical techniques
developed at our institution were summarized.

2. Patients and methods

A clinical and retrospective evaluation of 42 patients
(23 female, 19 male) treated for this disorder, showed
that 89% of all patients had unilateral and only 11%
had bilateral ankylosis. The highest incidence were
observed in the 11–20 age group (47%) followed by the
1–10 age group (26%) (Fig. 1).

Falling accidents during early childhood was the
common etiologic factor (40%) in our study and seven
patients had been injured in traffic accidents. Infection
was seen in only two cases (Fig. 2). Although five
patients were unable to provide the relevant details
about the source of their disorder it is reasonable to
speculate that they were caused by the misuse of for-
ceps during birth or falling accidents. Four older pa-
tients in the group attributed their disorder to
inadequate treatment of maxillofacial injury following
an accident.

3. Surgical techniques

All the patients were operated under general anesthe-
sia using nasal intubation technique. In order to ap-
proach the TMJ area, a preauricular incision was made.

M. digastricus and M. mylohyoideus produce
marked notching in the lower border of the mandible in
front of the insertion of the M. massetericus and M.
pterygoideus medialis [3].

Orthodontic anomalies and unhealthy hygienic con-
ditions can often be observed in both unilateral and
bilateral cases.

TMJ reconstruction and arthroplasty attempts for
freeing of ankylotic mandible are not new. According
to Verneuil [5] the first arthroplasty was made by Percy
and Barton in 1826. In 1860 Verneuil [5] was the first to
suggest the interposition muscle and fascia between the
bony cuts, and then many of the materials proposed for
TMJ arthroplasty: autogenous bone [6,7] and cartilage
[8,9], muscle [10], fat [11], dermis [10], fascia [12], skin
[13], metatarsal [6], and sternoclavicular joint [14]. Nu-
merous alloplastic materials have been used for partial
or total reconstruction of the TMJ [15–26].

The vast number of techniques tried over the years
illustrates the difficulty that has been experienced in
producing a satisfactory method for the reconstruction
of TMJ. The literature contains a multitude of isolated
cases and small series reports. Most give an account of
techniques with subjective descriptions of success or

Fig. 2. Causes of the TMJ ankylosis.
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The incision was deepened avoiding injury to the super-
facial temporal vessels and the facial nerve. The dissec-
tion proceeded in this plane to zygomatic arch and
extended anteriorly and posteriorly to expose the limits
of the ankylosis. The periostium over the zygomatic
arch and the ramus were incised and elevated. After
exposure of the site of bony block, bone was removed
by using a round burr until a thin cortical bone was left
in the depth. In order not to injure the internal maxil-
lary artery or pterygoid plexus of veins, two segments
were gently split and fractured by using a chisel. The
irregular edges of the segments were shaved by burr
and disconnected completely the ramus from the upper
bony block. Internal maxillary artery was inadvertently
damaged in three of the patients who needed a second
operation because of reoccurrence. In all of the cases
bleeding was taken under control by packing.

It was interesting to observe that in all the unilateral
cases, the side originally not affected by TMJ ankylosis
was fully functional despite the fact that it had re-
mained dormant for many years.

From the viewpoint of the techniques we used, pa-
tients fell into three groups (Fig. 3).

In most of the operations (45.24%), after creating a
gap, a spherical acrylic spacer was placed between the
two segments (Fig. 4). In order to place the spacer, two
concave cavities were prepared on both articular sur-
faces using a big round burr (Fig. 5).

This technique was first described by Borçbakan [32].
The small spherical spacer was preferred in the cases
where there was wide bony bridge across the ramus of
the mandible. Fig. 6 reveals a huge bony block of
osteoma. In this case, due to excessive bone formation,
resection was made on the ascending part of the ramus
just above the impacted third molar (Fig. 7), followed
by the placement of the acrylic spacer. The second
group of 18 patients were treated by gap arthroplasty
through removing only a segment of bone and no

Fig. 4. Intraoperative view of reconstruction. Spherical acrylic spacer
was placed between the two segments.

spacers were used. In the treatment of five patients,
after disconnecting the segments, sylastic sheet was
placed as interposition material and fixed by a screw.

After the operation, all the patients were encouraged
to exercises intensively by opening and closing their
mandible. Although physiotherapy was painful in the
first week, most of the patients showed gradual pro-
gress during this time. Different type of gags were used
to help and increase mouth opening. For this purpose,
we designed different size of wooden gags (Fig. 8),
interinsical acrylic gag increased mouth opening gradu-
ally by the help of a jack screw (Fig. 9).

4. Results

Gap arthroplasty without spacer and the sylastic
sheet as an interposition material were preferred in the
cases which did not have severe ankylosis. Removal of
the wide segment and placement of the acrylic spacer
was preferred in the ankylosis with a thick bony block.
The round acrylic spacer distracted the two segments
and allowed free posterior, anterior, medial and lateral
movements. Moreover, it prevented reunion of the ar-
ticular surfaces. Only three of the patients who had gap
arthroplasty needed a second operation; these were the
patients who rejected the early aggressive physiothera-
phy and regular postoperative controls.Fig. 3. Treatment used.
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Fig. 5. Diagram of the procedure.

Orthodontic and occlusal problems were corrected
depending on the patients’ desire. All the patients ex-
cept for a few of them were from the rural areas and
their economic and cultural levels were poor. Rele-
vantly, the expectation of the patient and his/her fam-
ily was only the opening of the jaw and the ability of
mastication. Only a few of them needed orthodontic
rehabilitation after surgery.

In the postoperative period, facial paresthesia and
other complications concerning the parotid gland
were not noted in any of the patients. However, devi-
ation was present in eight of the patients who had
gap arthroplasty without using the spacer and six of
the patients had unilateral ankylosis. As part of our
treatment during the early stages of physiotheraphy
patients were coerced to exercise their mandibles.
Varying degrees of pain were reported by the patients
during and after exercises. By taking analgesics and
antiinflammatory medication, the pain was consider-
ably reduced and patients were able to exercise within
a week.

Our investigation of the patients after surgery re-
vealed that those who had gap arthroplasty, their IO
ranged from 30 to 40 mm. Those who were reluctant

to exercises could only open mandibles 20–30 mm by
the week following operation. Although a slight re-
lapse was seen in this group, the spacer did not let
the IO go below 30 mm. However, mouth opening
was not less than 25 mm in patients who had the
acrylic spacer. None of the cases showed foreign
body reaction.

Fig. 6. Radiograph of patient demonstrating a huge bony block in
TMJ area.
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Fig. 7. Postoperative panoramic radiograph demonstrating the level
of resection.

century, Rizzoli [34] described horizontal resection of
ramus in TMJ ankylosis. Risdon [35] used gold foil in
the glenoid fossa to prevent reankylosis, then Eggers
[36] described the placement of tantalum foil in
arthroplasty. The following year, Walker (1958) [37]
advocated the use of fascia and sylastic in TMJ anky-
losis. In the following years, Christensen [38] and
Robinson [39] reported some modifications of metallic
fossa implants. Borçbakan [16] reported the first
largest series, consisting of 110 cases with surgical
treatment of TMJ ankylosis using acrylic condyle.
Kent et al. [40] reported successful results with the
use of proplast coated metallic condylar prosthesis. A
series of Kent prosthesis was followed for up to 10
years. Ninety percent of the cases were described suc-
cessful in that they maintained the ramus height while
maintaining or increasing interinsical opening and lat-
eral mandibular excursion. To overcome the erosion
into the glenoid fossa, total TMJ replacement includ-
ing an artificial fossa was fostered by Kent et al. [40]
and also by Sonnenburg and Sonnenburg [41]. How-
ever, in the following years, foreign body granulo-
mata with painful inflammation was reported by
some authors [42,43]. Reported cases of foreign body
granulation tissue due to the reaction to silicone de-
bris are few. Cope et al. [25] reported a detailed
study on their experience with the Nicole–Calnan
compressible silicone rubber prosthesis. In 1983, Ra-
jgopal et al. [45] reported the cases treated by gap
arthroplasty. The results were similar when comparing
with the report of Topazian [10]. Our results were
assumed similar to Rajgopal et al. [44] except for
three cases. In 83.33% of cases who had gap arthro-
plasty, the results were satisfactory. In the technique
of gap arthroplasty, the success of the operation cor-
related with the wideness (size) of the gap. Raveh et
al. [45] presented their retrospective experience with
26 cases of full bony TMJ ankylosis using aggressive
bone removal. According to Raveh [45], many sur-
geons are very concerned about damage to facial
nerve and thus perform only a limited exposure and
resection, leaving most of the ankylotic tissue medi-
ally along the glenoid fossa and skull base. Accord-
ingly, the gap created is relatively thin and
insufficient to enable optimal opening and free move-
ments. Aggressive resection, early mobilization, insis-
tive postoperative physiotheraphy will produce
satisfactory movement. This technique has some dis-
advantages as anterior open bite deformity due to
removing a massive amount of bone from the ramus
and the possibility of damage to internal maxillary
artery. Among the advantages of this technique is
shorter operating time and more importantly, its very
low cost. This technique also enables us to overcome

Fig. 8. Wooden mouth gag.

Fig. 9. Interinsical acrylic gag with jack screw.

5. Discussion

The treatment of the TMJ ankylosis should include
surgery, even though surgery techniques may vary
from one country to the next. To the best of our
knowledge, the first condylectomy was performed by
Humprey [33]. Verneuil [5] made the first interposi-
tion arthroplasty. During the last decades of 19th
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the treatment of excessive TMJ ankylosis. Ankylosis
with fusion of the coronoid process was treated by
horizontal ostectomy in the ascending ramus.

Our patients were between 1 and 20 years old and
the overall age distribution was similar to patients
treated by Borçbakan [16]. Sawhney [3] and
Borçbakan [16] studied on a population of 70 and 88
patients, respectively, and reported no foreign body
reaction which is in compliance with our findings.

The type of the acrylic spacers we used were spher-
ical. The spherical spacers enabled the patients for all
jaw movements including lateral movements as well
compared with the spacer applied by Sawhney [3]
who reported limited movement.

In general, trauma is the most predominant etio-
logic factor of TMJ ankylosis. The severity of trauma
affects the bony thickness of ankylosis and the type
of necessary treatment. The number of our cases re-
sulting from infection was less then those of
Borçbakan’s [16] in the same population. The wide-
spread use of antibiotics at the earliest sign of infec-
tion, a common practice, may explain the less
incidence infection. A total of 19.05% of the cases
were due to inadequate treatment. These cases were
treated by the specialists of other disciplines. The
causes might be the false diagnosis, insufficient resec-
tion and postoperative physiotheraphy. Five cases
were noted in etiologic classification as unknown, had
no history about the failure of their mandibular
movements. These cases probably had resulted from
falls or from birth trauma.

In unilateral ankylosis the other remarkable obser-
vation was that opposite joints remained healthy for
many years. As it is well known, intermaxillary fixa-
tion restricts the movement of healthy condyles even
for 4–6 weeks.

In recent papers, use of metallic TMJ condylar
prosthesis [40] great toe joint [3] and costachondral
grafts [46] are the subject of discussion in treatment
of TMJ ankylosis. These techniques have some disad-
vantages such as difficulty in fixing the toe into the
mandibular fragment, excessive growth of costachon-
dral grafts and indication of metallic TMJ prosthesis
for patients above 15 years.

The approach described in this study suggests the
following principles necessary to overcome the TMJ
ankylosis: (1) wide bone resection; (2) use of interpo-
sitional space if it is needed; (3) long-lasting early,
aggressive postoperative physiotheraphy.

As mentioned above, TMJ ankylosis is related with
cultural and economic level of the patients. Early di-
agnosis of the TMJ can be deterrent to normal
mandibular growth. The frequency of occurrence is
rare in the population of young patients who undergo
orthodontic treatment.
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