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ABSTRACT 

This study was done to evaluate the incidence of TMJ ankylosis, its etiology, effects of its duration 
on facial aesthetics, types and stages of ankylosis observed during operation. The success rate of operative 
procedures was also evaluated by review up to 3 years. 

The study was carried out on 189 patients with temporomandibular joint ankylosis during 1996 
to 2001, reported at the Maxillo Facial unit of Khyber College of Dentistry, University Campus 
Peshawar. A proforma was designed to collect the information about these patients with 
temporomandibular joint ankylosis and was filled for each patient with recording of data at, pre, 
during and post operative stages. All patients were operated under general anaesthesia after 
excluding any medical problem. 

4.1% cases of TMJ ankylosis were treated surgically per year; the main cause was trauma (95.7%), 
while infection and neoplasm were extremely rare. The other causes as given in the literature could not be 
related, as no such reports were available. In 3.6% cases etiology was not established. 

In young and growing children the ankylosis was classified as Type I-IV, whereas, in adult and 
established cases Topazian's classification was applied. The effect of duration of ankylosis on facial 
deformity included facial asymmetry similar to hemi facial microsomia in unilateral cases and retrognathia 
or microgenia in bilateral cases 

The results of surgical relieving of ankylosis proved successfully well in young and growing 
children, in terms of mouth opening (30-35mm), facial aesthetics and function. In established cases 
the results were less promising, the maximum mouth opening achieved was between 20-25mm, had 
postoperative complications (like posterior gagging or anterior open bite), persisting facial deformity 
(requiring other surgical corrections) and in few cases re ankylosis required repeated surgical 
interventions. 

With in the limitations of this study it is concluded that management of temporomandibular joint 
ankylosis is difficult particularly in long-standing bilateral cases with severe facial deformity. In 
such cases the success rates were poorer, and there were also relapses mainly due to shortening of 
ramus length. It is suggested that in all such cases where gap produced after removing of ankylosis, 
is much larger and ramus length become short, should be corrected by, grafting with costochondral 
part of rib along with interposition by silastic or temporal muscle flap. In younger age group with 
early reported cases or patients with fracture condyles on review, showing progressive reducing 
mouth opening, early surgical intervention is mandatory and Interpositional arthroplasty with 
natural disc if found or otherwise temporal muscle must be done. 
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INTRODUCTION 

The ankylosis of TMJ is described as an affliction 
producing misery for the unfortunate victim interfer-
ing with mastication, digestion and preventing from 
the benefits of balanced diet. When it has produced 
facial deformity, along with physical handicap brings 
psychological stress, thus disrupting social and family 
life with emotional disturbance 1. The reports of TMJ 
ankylosis are present in the available literature of 
early 19th and 20th century and the middle ear 
infection or other childhood infectious diseases were 
implicated as the cause. 

The true ankylosis is an intracapsular condition 
where there is fusion of bony surfaces, glenoid and 
condyle or fractured proximal portion of ramus and 
most likely to occur due to the organization of he-
matoma within the joint, with or without a related 
intracapsular fracture of the condyle2,3. 

The etiology of true ankylosis is mostly trauma to 
the temporomandibular joint as shown by Rowe, Sada 
and El Mofty1, but other causes like primary or 
secondary infection, neoplasm, or other degenerative 
diseases, though rare, can also be related2. 

The diagnosis of TMJ ankylosis is not difficult; 
the clinical sign of in-ability to open the mouth, 
typical facial deformity (similar to hemifacial 
microsomia, retrognathia or micro genia), and 
palpable bony protuberance on temporomandibular 
joint region, with related history of trauma or disease 
along with radiological findings confirm the diagnosis2. 

The treatment is mainly surgical but 
considerably differs in very young and growing 
children and adult cases of true ankylosis. 

Sawhney4 groups the ankylosis in children into 
four defined patterns; 

1. Type I Fibrous or minimal bony fusion. 

2. Type II Fibro osseous or more bony pathology. 

3. Type III Bridge of ankylosing bone over under 
lying somewhat normal and functioning but 
medially bent condyle. 

4. Type IV Whole joint replaced by ankylosing bone. 

In adults the established ankylosis is classified as; 

1. Stage I Ankylosis confined only to temporo-
mandibular joint region. 

2. Stage II Ankylosis extending to sigmoid notch, 

3. Stage III Ankylosis extending to Coronoid 
process4. 
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In children and in early reported and short dura-
tion cases a gap arthroplasty of 3-5mm, either disc 
already in position or brought in position and postop-
erative physiotherapy and passive exercise is suffi-
cient. In growing children where disc is degenerated or 
not found interpositioning with silastic or temporal 
flap may be required. In adult cases with massive 
ankylosis the gap arthroplasty though a difficult 
procedure is the treatment of choice. Interposition with 
silastic sheet, temporal muscle flap or facial lata is 
used in the gap to prevent re-ankylosis. But here 
ramus length remains short and to over come this a 
rib graft or a joint prosthesis along with silastic is 
used2. Coronoidectomy is also performed in long 
duration cases where temporalis muscle is short or 
coronoid is fused with zygoma2. 

The main surgical procedure as described in 
literature3 are, 

1. Condylectomy. 

2. Gap arthroplasty. 

3. Interpositional arthroplasty. 

While the main surgical approaches to the tem-
poromandibular joint are; 

1. Pre auricular via an inverted "hockey stick" 
incision. 

2. Via sub mandibular incision (Risdon 1934)4. 

3. Pre auricular inverted "question mark" inci-
sion20. 

4. Pre auricular incision along with Risdon ap-
proach is beneficial for placing graft in the 
region3. 

PRESENT STUDY 
This study included 189 patients with temporo-

mandibular joint ankylosis during 1996 to 2001, re-
ported at the Maxillo Facial unit of Khyber College of 
Dentistry, University Campus Peshawar. The aim 
was to find out incidence of TMJ ankylosis in 
Northwest frontier province of Pakistan, its etiology, 
duration, related facial deformity and the success 
rate of the treatment provided. 

MATERIALS AND METHODS 

A proforma was designed to collect the information 
about these patients with temporomandibular joint 
ankylosis (Table 1) and was filled for each patient with 
recording of data at, pre, during and post operative 
stages. Routine hematological investigations were done 



and patients admitted on their settled appointment. 
Tracheostomy was necessary prior to operation in 
patients with severe chin loss to prevent respiratory 
complications during the postoperative period. It was 
because in such cases loss of ramus height and micro 
chin, particularly in bilateral cases mandible tends to 
push back wards thereby carry the risk of pressing 
trachea. All patients were operated under general 
anesthesia with blind endotracheal intubation. In all 
cases preauricular inverted question mark incision was 
given, skin and superficial temporal facia reflected. In 
front of the tragus of ear a T- shaped incision on the 
capsular tissues was given and condylar region exposed 
and the ankylosis removed with 5mm wide surgical 
trimmer bur. In cases where even after much gap 
produced but mouth didn't open satisfactorily, 
coronoidectomy was also performed. The cases were 
left without interposition of any material where gap 
produced was more than 5mm, mostly in higher age 
group. Where disc was found (seven patients), it was 
repositioned as a natural interpositioning material 
between glenoid fossa and the cut ramus. In four cases 
temporal fascia flap was inverted and interposed in the 
gap. The inter incisal distance was noted at the comple-
tion of the operation. These patients were also advised 
passive movement exercise with wooden ice-cream 
spoon and insertion up to 30-35 mm was considered the 
normal opening. The exercise was started on the 5th day 
of operation and was advised two times a day at least 
for 15 minutes. Increments in number were noted on 
every recall appointment on monthly basis. 

RESULTS 
INCIDENCE 

During the study period of 6 years a total of 189 
patients with temporomandibular joint ankylosis, 109 
unilateral and 80 bilateral (269 joints) were operated 
(Table 2 and 4). The other maxillofacial procedures 
performed during this period were 4555. This shows 
that on an average 4.1% patients with temporoman-
dibular joint ankylosis were treated per year. 

AGE AND SEX 

The age range of the patients was from less than 5 
to greater than 41 years (Table 3). Fifty-five patients 
were in the range of 5 to 10 years, 17 patients were in 
the range of 16 to 20 years and 15 patients were in the 
range of 21 to 25 years. The patients with the age above 
this range were less in number. As far as gender or sex 
is considered males dominated the females. The Table 4 
shows that there were 114 males (60.3%) and 75 
females (39.6%). 

DURATION OF ANKYLOSIS AND FACIAL 
DEFORMITY 

The duration of ankylosis ranged between 1 to 
over 9 years (Table 5). There were 7 patients with 
minimal facial deformity where duration of ankylosis 
was between 1 to 2 years. Seventy-one patients had 
moderate facial deformity with duration of ankylosis 
between 3 to 4 years. The severe facial deformity was 
encountered in 88 patients where duration of ankylosis 
was above 5 years. 

ETIOLOGY 

The most common cause of temporomandibular joint 
ankylosis came out in our study was trauma 95.7 %, 
whereas the least common causes were infection and 
tumour (0.5 %). There were also 3.1% patients where 
cause could not be retrieved (Table 6). 

TYPES OF ANKYLOSIS 

In children there were 10 patients of fibrous or type 
I ankylosis and 71 patients of fibro osseous or type II 
ankylosis with age range from less than 5 to 10 years. 
There were 34 patients with external or type III 
ankylosis and 12 patients of type IV ankylosis having 
age range between 11 to 15 years. 

Above the age of 15 years patients presented with 
established and long duration ankylosis. There were 29 
patients with stage I ankylosis, 22 patients with stage 
II ankylosis and 11 patients with stage III ankylosis and 
all were above the age of 16 years (Table 7). 

SUCCESS 

The only clinical criterion to determine the success 
was the measurement of interincisal distance (IID) at the 
end of follow up period (Table 8). There were 91 
patients who achieved maximum mouth opening of 
35mm and belong to type I, II and III ankylosis. There 
were also 36 cases who ended with maximum mouth 
opening of 30mm and included the patients with type II, 
III and IV ankylosis. There were 34 patients where 
mouth opening in the end was 25mm and 21 patients 
where mouth opening in the end was 20 mm and 
belonged to type IV and stage I-III ankylosis. There 
were 7 patients who showed reducing mouth opening 
and mainly belonged to type IV and stage III ankylosis. 

DISCUSSION 

A year wise distribution of the cases of surgical 
corrections of temporomandibular joint ankylosis com-
pared with other major maxillo facial procedures is 
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TABLE 1: INFORMATION RECORDED 

Name, Age, Sex, Date of admission and 
Operation History- Fall, Accident or Others. 
Clinical Examination- Bony buldge and facial 
deformity. 
X- Ray findings- (OPG and PA Face) Extent of 
ankylosis position of coronoid. 
Details of Operation- Type of incision, ankylosis 
seen after exposure, and position of condyle (If can 
be identified) and articular disc. 
Need for coronoidectomy= Sufficient mouth 
opening. 
Type of Operation= Gape Arthroplasty or Inter 
positional arthroplasty. 
Mouth Opening (I.I.D)- At completion of 
operation, next day or at the time of discharge. 
Follow Up (For 2 to 3 years)- monthly or quarterly. 
Success- II.D increasing (max. 35mm), stationary 
or reducing (re ankylosis) 

TABLE 2: YEAR WISE DISTRIBUTION OF CASES 
OF TMJ ANKYLOSIS VERSUS OTHERS 

Year TMJ 
Ankylosis 
Surgery 

Other Oral 
Maxillofacial 

Surgery 

Percent- 
age 

1996 23 720 3.194444 
1997 20 740 2.702703 
1998 40 800 5 
1999 46 750 6.133333 
2000 32 780 4.102564 
2001 28 765 3.660131 

 189 4555 4.149286 

TABLE 3: DISTRIBUTION OF TMJ ANKYLOSIS 
BY AGE GROUPS 

No. of patients Unilateral Bilateral Total 
<5 6 2 8 

5-10 55 24 79 
11-15 17 23 40 
16-20 15 12 27 
21-25 4 8 12 
26-30 6 4 10 
35-40 1 6 10 

>41 1 1 2 
Total 109 80 189 

TABLE 4: SURGICAL CORRECTION OF 
ANKYLOSIS 1996-2001 

No. of Male Female Unilateral Bilateral 
patients 
189 114 75 109 80 
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TABLE 5: DURATION OF ANKYLOSIS AND ITS 
EFFECTS VARIOUS AGE GROUPS 

TABLE 6: DISTRIBUTION OF TMJ ANKYLOSIS 
ON THE BASIS OF ITS ETIOLOGY 

Causes No. of patients Percentage 
TRAUMA* 181 95.7672 
INFECTION** 1 0.529101 
TUMOUR*** 1 0.529101 
UNKNOWN 6 3.174603 

189 
* Fall, RTA, FM, Burns Or Birth 
Trauma **Middle ear infection 
***Osteo Chondroma 

 
TABLE 7: TYPES AND STAGING OF ANKYLOSIS 

(SEEN AT THE SITE OF OPERATION) 

TABLE 8: RESULTS OF SUCCESS 
AFTER 3RD YEAR 

No. of 
patients 

Type/staging 
of Ankylosis 

Mouth 
opening 

(IID) 
91 Type I-Type II/III 35mm 
36 Type II-Type III/IV 30mm 
34 Type III/IV & Stage I 25mm 
21 Type W-Stage1/IIIIII 20mm 
7 Type W-Stage III < 19mm or 

reducing 

No. of Duration Facial 
patients (Years) deformity 

 
7  

7 1  
4 5  
3 0  
1 3  

1-2 Yrs 
3-4 Yrs 
5-6 Yrs 
7-8 Yrs 
.9 Yrs 

Minimum 
Moderate 

Severe 
Severe 
Severe  

No. of patients Ankylosis Age 
 

1 0  
7 1  
3 4  
1 2  
2 9  
2 2  
1 1  

Type I 
Type II 
Type III 
Type IV 
Stage I 
Stage II 
Stage III 

< 5-10 Years 

11-15 Years 

> 16 Years 

 Type I-IV. Very young to growing age group but with 
some over lapping oftypes. StagW-StageI/II/IIIo a 
higher age group with some over lapping 



 



 



given in our study because to find out the incidence of 
temporomandibular joint ankylosis in the original 
population of this province was difficult, as most of the 
patients belonged to Afghan refugees who were also 
getting treatment from the same unit. More over, we do 
not have proper referral system and the catchment area 
is not exactly known. 

As far as age of the patients is concerned more 
cases of temporomandibular joint ankylosis belonged 
to lesser age group and this is because fracture of 
condyles are more common in children as compared to 
the other sites of fracture in mandible. More over high 
condylar fracture is more common in children, which 
is usually over looked, as it is not easily detectable in 
routine x-rays. Therefore children with a history of 
trauma of mandible or a hit on chin must be diagnosed 
carefully and followed up regularly to avoid later 
complications2. Males dominated the females but no 
logical reason could be ascribed. 

The facial deformity noted was duration related and 
the patients with severe deformity had the duration of 
ankylosis more than 5 years. The facial deformity 
ranged from unilateral hypoplastic mandible (similar to 
mild hemi facial microsomia) on the affected side in 
unilateral cases to retrognathia or micrognathia or 
microgenia (bird face like appearance) in bilateral 
cases. The lesser or minimal facial deformity was noted 
in very young and short duration cases and thus 
emphasizing the need of early treatment. 

The most established cause of temporomandibular 
joint ankylosis came out in our study was trauma (95.7 
%) This is comparable with results of Rowe', Sada' and 
EL Mofty, where trauma was accounted for 67%, 58% 
and 64% respectively as a cause of temporomandibular 
joint ankylosis. 

In young and growing children the ankylosis seen at 
the site of operation after exposure of the temporo-
mandibular joint ankylosis showed diversity and differ-
ent varieties were noticed. The first was the fibrous 
variety or type I and in this type there was a fibrous 
union and initial or little osteoid formation and on 
removing of fibrous adhesions a deformed condyle was 
seen. The disc was either in position or displaced or 
ruptured. This type of ankylosis had occurred due to 
crushing injury of articular surface of the condyle (high 
condylar fracture) rather than fracture and dislocation of 
condyle. The second type observed was the fibro 
osseous variety or type II ankylosis. There was more 
ankylosing bone than in type I and the cause seemed to 
be the same as that of fibrous variety but time lapsed  

was more. The third variety of ankylosis was the 
external type or type III ankylosis. In this type we have 
observed ankylosing bone extending from external 
surface of zygomatic arch or external articular surface 
of glenoid to the ramus and when this ankylosing bone 
was removed, a bent but normal working condyle was 
seen. The disc was in position. In the fourth variety of 
ankylosis or Type IV ankylosis the whole temporoman-
dibular joint area was replaced with ankylosing bone 
and normal architecture of joint was absent. The 
ankylosis was extending up to sigmoid notch or the 
coronoid as well as laterally or medially. This type is 
caused due to fracture and dislocation of condyle with 
or with out disc. On most instances after removal 
ankylosis fractured condyle was seen, either dislocated 
medially at an angle of 45° to 90° or rarely laterally or 
posterio laterally. These observations are in complete 
agreement with the results of Sawhney4 and are quite 
help full for a suitable and proper operation. The 
patients of the younger age group found comparatively 
easier as ankylosis involved little area of joint and was 
either fibrous type or there was little and soft 
ankylosing bone. With a small gap produced or with a 
high condylar shave, presence or re positioning of disc 
or inter position with temporal muscle flap, along with 
postoperative passive exercise produced excellent re-
sults. They are having sufficient mouth opening, enjoy-
ing benefits of it that is mastication, balanced diet and 
can take the restorative dental treatment if required. 
Moreover in young age group, who are operated early, 
had minimal or no facial deformity as production of 
false joint here supports the Moss's Functional matrix 
theory of facial growth. 

In adult patients the ankylosis was classified with 
the help of radiographs as by Topozian prior to opera-
tion as; Stage I ankylosis confined only to temporoman-
dibular joint region, Stage II ankylosis extending to 
sigmoid notch and Stage III ankylosis extending to 
coronoid process. The same stages were observed intra 
operatively. It was also convenient here to describe 
position of coronoid process in these long standing 
cases and it was either hyper plastic with short 
temporalis muscle or fused with zygoma. These cases 
were treated by gap arthroplasty and where, mouth 
opening was not satisfactory after sufficient gap pro-
duced due to shortening of temporalis muscle or fusion 
of coronoid with zygoma, unilateral or bilateral 
coronoidectomy was also performed. The complications 
like posterior gagging or anterior open bite due to 
shortening of ramus occurred later in postoperative 
period and were dealt with by immobilization with 
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elastics for short duration. The more severe and long 
standing cases of ankylosis, particularly the bilateral 
one with severe facial deformity presented certain 
difficulties. As here ankylosis was massive and bone 
was hard, it's relieving was time consuming, the gap 
produced in the end was much larger and ended in 
the shortening of the ramus length. Due to muscle 
pull, the ramus was pulled against the glenoid 
resulting in posterior gagging and anterior open bite. 
In most instances these were corrected by traction 
with arch bars and elastics. However, in few cases it 
did not work. Most of these cases with lapse of time 
resulted in re ankylosis. In moderately severe cases, 
which were operated earlier, the gap produced was not 
more than 5mm. In such cases either the disc was 
found or repositioned or temporal flap was inverted 
and positioned in the gap or a combination of temporal 
flap and remaining part of disc proved well and with 
improved mouth opening in follow up visits. 

The only clinical criterion to determine the success 
was the measurement of interincisal distance (IID) at 
the end of follow up period4. Where the mouth 
opening was between 30-35mm and maintained, were 
highly successful cases. These belong to mostly 
younger age group. In most cases interposition was 
done with natural disc or temporal muscle flap. But in 
the same group there were few cases where only gap 
arthroplasty was done and showed re ankylosis. But it 
is noticed that these patients did not appear regularly 
on follow-ups and not followed the instructions of exer-
cise. Where as, in older age group with severe ankylo-
sis along with shortening of rami, the maximum 
mouth opening achieved was 20-25mm except in few 
cases who showed more than 25mm. But also in this 
group few patients showed progressively reducing 
mouth opening representing the re ankylosis and had 
repeated surgery. 

CONCLUSION 
With in the limitations of this study it is concluded 

that management of ankylosis is difficult particularly 
in long-standing cases with severe facial deformity. In 
bilateral cases due to shortening of ramus, elongation 
of coronoid, tightness of elevator muscles and receding 
chin despite proper technique employed, made the 
success rates poorer. The consequent open bite and 
posterior gagging remained persistent. There were also 
relapses. It is suggested that in all cases where gap 
produced after removing of ankylosis, is more than 
5mm and ramus length has become short should be 
corrected by, grafting with costo chondral part of rib 
along with interposition by silastic. 
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In younger age group with early reported cases or 
patients with fracture condyles on review, showing 
progressive reducing mouth opening, early surgical 
intervention is mandatory. A gap arthroplasty of not 
more than 5mm or 1cm and interposition with disc (if 
found intact) or temporal flap will give excellent results 
with maximum mouth opening of 35mm. More-over 
much of facial deformity will be avoided. This also 
supports Moss's theory that the condyle a growth 
center for development of mandible is no more valid 
and it is the muscular action essential for the develop-
ment of facial skeleton. Therefore it is suggested that 
surgical correction of ankylosis should be done at an 
early age and as soon as possible immediately on 
diagnosis. It is also emphasized; that the diagnosis of 
fracture of condyle, particularly in children should be 
done very carefully with no options left to over-look it 
and management must be done carefully. Though the 
surgical management of fracture of condyles did not 
receive popularity over conservative treatment, but in 
cases of fracture in which it become confirmed with 
radio graphs, CT scan or MRI and showing high condy-
lar fracture or condyle fractured and displaced along 
with articulating disc leaving bare bony glenoid surface, 
will have high risk for ankylosis. These must be 
managed surgically either with repositioning of condyle 
and disc or by producing pseudo joint where fractured 
condyle cannot be preserved. Where conservative ap-
proach is chosen, a radical follow up is required for a 
long time. 
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