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Abstract
Background: Ankylosis of temporomandibular joint describes the pathological development
of bony connections or fibrosis that occurs in the region between the condylar head of the
mandible and the glenoid fossa of the temporal bone. This condition can severely affect the
function of temporomandibular joint and its mobility. The aim of this study was to evaluate
the practicality of CBCT imaging in different types of temporomandibular joint ankylosis.
Methods: This cross-sectional study involved 32 cases of ankylosed temporomandibular
joint from 26 patients (12 males and 14 females) aged 8-65 years (mean age: 29.8±14.3) who
had visited a private maxillofacial clinic between 2013 and 2016 for CBCT images of
temporomandibular joint and had been diagnosed with ankylosis by a maxillofacial surgeon.
The present study relied on both Dongmei’s and Sawhney’s classifications to assess the
different types of joint ankylosis. A number of morphological parameters, including: D1 (the
mediolateral diameter of the condyle), D2 (the width of the bony fusion area), D3 (the degree
of calcification in the bony fusion area) and D4 (the D2/D1 ratio) were also defined and
registered.
Results: All of the four variables (D1, D2, D2/D1 and D4) showed a negative correlation
with the extent of mouth opening, but the amounts were non-significant (P>0.05). The level
of agreement between the two classification approaches was significantly low (P=0.003). The
highest degree of coronoid hyperplasia was seen in types II and III according to both
Sawhney’s and Dongmei’s classifications. The greatest measure of condylar head
displacement was observed in types II and III of Sawhney’s, and type III of Dongmei’s
classification. Connection in the lateral side of the joint in type III of both Sawhney’s and
Dongmei’s classifications was the most frequent case. More severe cases of ankylosis were
commonly associated with older ages, but the relationship was not significant (P>0.05).
Conclusions: CBCT seems to be the most advantageous modality of imaging as far as
temporomandibular joint abnormalities are concerned, including ankylosis. Although the
application of the two conventional classifications (Sawhney’s and Dongmei’s) produced
little agreement in terms of radiological findings, it seems that the employment of such
classifications in conjunction with CBCT imaging is a promising method for the diagnosis
and evaluation of temporomandibular joint ankylosis.
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been reported as possible etiologic agents in less than 10% of

Introduction
The temporomandibular joint (TMJ) is one of the most

cases (4-6).

complicated joints in the human body due to its particular

There are several imaging techniques with varying degrees

anatomy and function (1).

of success in the evaluation of a clinical condition to assess the

The term TMJ ankylosis is used to refer to the pathological

changes in TMJ following a trauma, degenerative disorders or

development of bony connections or fibrosis in this joint, which

deformations (7, 8).

seriously impairs its function and mobility. These connections

Conventional X-ray and tomography of TMJ have limited

can occur between the condylar head of the mandible and the

application since they may generate deformed or unsharp

glenoid fossa of the temporal bone, or between the certain

images, some with overlapping structures (9, 10).

tissues of the mandible (soft / hard) and the maxilla, the

Imaging techniques like MRI and ultrasound are

zygomatic bone, or the skull base. Such condition has

specifically used for the assessment of the TML disk and soft

dramatically negative effects on the patient's physical and

tissue (11).

mental health, causing a low quality of life (2).

CT is another method for radiographic assessment of TMJ,

TMJ ankylosis usually occurs before ten years of age but

which is superior to tomography in revealing minor changes on

can be present at any age. It is commonly seen in patients within

the TMJ surface. A CT image can display pathological changes

20-30 years of age, and is more prevalent among males than

such as osteophyte, condylar head erosion and fractures,

females (1:2 vs. 1:4). The unilateral type has been reported to

ankylosis, dislocation and growth-developmental disorders. It

be more common than the bilateral type. Ankylosis of joint can

has sensitivity and specificity rates of 70% and 100%

be the true or false type. In the former case, the damage causes

respectively for the assessment of bone changes (12).

intra-articular connection of the condyle to the glenoid fossa,

The development of CT and MRI (coronal CT in particular)

while in the latter type, the joint can become hypomobile due to

has improved the assessment of the TMJ region by providing

extra-articular causes, such as: hyperplasia of the coronoid

undisrupted images which delivered far better views than

process, untreated fracture of the zygomatic arch, dental

traditional films (13).

surgery, radiation fibrosis of the temporal muscle and

Recently, MRI has significantly aided the practice of TMJ

neurological or psychological disorders (3).

radiography and has enabled imaging of ankylosis/fibrosis.

Trauma has been recognized as the most common and

However, CT is still superior to MRI in showing bone

important cause of TMJ ankylosis, and the severity of ankylosis

abnormalities. Since coronal CT is capable of fully determining

is dependent upon the patient's age and the type of trauma (4,

the extent of abnormality, it has been readily adopted by

5).

surgeons. Coronal CT is exclusively useful for evaluating
After trauma, local or systemic infections, for example:

patients with ankylosis, and appears to be valuable in the

otitis media, mastoid inflammation, severe dental infections,

workup before the treatment (9).

tuberculosis, gonorrhea and scarlet fever, are the second most

Although CT and MRI are gold standards in radiological

frequent cause of ankylosis. Some systemic diseases such as

detection of mandibular condyle fractures and ankylosis of

ankylosing spondylitis, rheumatoid arthritis and psoriasis have

temporomandibular joint, several factors have, in reality,
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limited the routine use of CT for the mentioned purpose, such

these patients. All of the CBCT images had been obtained using

as: the high radiation dose in CT, inaccessibility in certain

a Planmeca Promax 3d device and operating in FOV 90×100,

regions, high cost and thus being unaffordable for low-income

Voxel size 200µm, 88KVp, 8mAs, 12s. The software for

patients (10, 14, 15) .

processing the radiograph was Planmeca romexis 5.3.2. Based

Accurate radiology and clinical assessment could be of

on the patients’ clinical circumstances, some of the images had

great help to the management of TMJ ankylosis. For instance,

focused on the frontal plane of TMJ and others on the joint

repositioning the musculofascial flap of the temporalis has

orientation. All images had been taken with the mouth closed

proved successful in preventing reankylosis (16).

and the maximum occlusion of the teeth. In this study, both the

CBCT has recently become the imaging modality of choice

archived images of patients diagnosed with ankylosis (provided

for TMJ radiography and diagnosis of TMJ ankyloses (17-20).

by a maxillofacial surgeon) and those of new patients (referred

CBCT can provide images of bony structures with a

to radiology clinics by a maxillofacial surgeon for CBCT

relatively high spatial resolution, while offering a reduced

imaging) were used. New patients with obvious signs of TMJ

imaging dose compared to CT (21, 22).

ankylosis for whom the surgeon requested a CBCT image in

Therefore, the application of CBCT to assess the severity of

order to complete their treatment process were selected. These

TMJ ankylosis seems to be a promising approach (10). Since

patients had a history of progressive limited mouth opening or

no study involving the use of CBCT in this field has been

a long history of limited mouth opening.

conducted in Iran, the current study was designed to evaluate

Sawhney’s classification of the different types of TMJ

the CBCT results of various types of temporomandibular joint

ankylosis, which is a common classification, was used in the

ankylosis.

assessment of CBCT images. Based on this classification, there
are four types of ankylosis. In type 1, the condyle head is
flattened or deformed, but lies near the articular surface with

Materials and Methods
A total of 32 ankylosed temporomandibular joints from 26

dense fibrous connections. In type 2, the condyle head is

patients (12 males and 14 females) aged 8-65 years (mean age:

flattened or deformed, but is still recognizable in close contact

29.8±14.3) were included in this cross-sectional study. All of

with the articular surface, representing a bony fusion. In type 3,

these patients had history of trauma and this problem had

a bony bridge passes between the mandible ramus and the

caused TMJ ankylosis. These patients had referred to a private

zygomatic arch. The condyle head is displaced and atrophic,

maxillofacial clinic between 2013 and 2016 for CBCT imaging

remaining connected to the median part of ramus. In type 4,

of TMJ, and the diagnosis of ankylosis had been established by

there is a wide bony block between the ramus and the articular

a maxillofacial surgeon based on the clinical finding of the

surface that has completely replaced the articular structure (23,

history of progressive difficulty in opening the mouth. CBCT

Fig. 1).

was necessary for the diagnostic and therapeutic assessment of
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Figure 1. Sawhney’s classification: A) Type I, B) Type II, C) Type III, D) Type IV

For further evaluation and comparison, Dongmei’s

while the intact segment of the condyle is larger than half of the

classification was used in addition to Sawhney’s. According to

condyle head in the median section, type A3, similar to A2

this classification, TMJ ankylosis types are as follows: type A1,

except that the intact condylar segment is smaller than half of

fibrous ankylosis without any bony fusion in the joint, type A2,

the condyle head and type A4, ankylosis with complete bony

ankylosis with bony connections in the lateral side of the joint,

connections around the joint (13, Fig. 2).

Figure 2. Dongmei’s classification: A) Type II, B) Type III, C) Type IV
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In this study, age and sex of the patients, history of trauma,

patients were asked to open their mouth as much as possible),

ankylosis type based on both Sawhney’s and Dongmei’s

and was classified in four grades based on the mouth opening

classifications, growth of the condyle-glenoid fossa connection,

condition: A) does not open at all, B) opens less than 10 mm,

medial displacement of the condyle head (Fig. 3), hypertrophic

C) opens 10 to 25 mm, D) opens more than 25 mm. The tip of

coronoid process, and extent of mouth opening, were all taken

the hyperplastic coronoid process extends at least one

into account in the investigation. The extent of mouth opening

centimeter above the lower rim of the zygomatic arc (24, Fig.

was measured by positioning a graded caliper between the two

4).

incisal edges of the maxilla and mandible teeth (while the

Figure 3. Medial displacement of condyle head

Figure 4. Hyperplastic coronoid process: A) Sagittal view, B) 3D view

557

CBCT findings in TMJ ankyloses…

Imanimoghaddam, et al

The growth of the condyle-glenoid fossa connection was
also

divided

into

partial

and

adherence. Partial connection was subdivided into lateral and

total

medial forms (Fig. 5).

Figure 5. Type of condyle-glenoid fossa connection: A) Medial, B) Lateral, C) Total

A number of morphological parameters were defined as

prominent point at the bony fusion area towards the joint space

follows. Bony mass diameter (D1) was considered as the

(Fig. 6b). D3 denoted the degree of calcification in the bony

distance between the lateral and medial poles of the involved

fusion area, and was divided into two types: type 1) incomplete

condyle (Fig. 6a). Width of the bony connection (D2) was the

calcification with a radiolucent zone (presence of intact joint

distance between one lateral condylar pole - in case that there

space), type 2) complete calcification without any radiolucent

was a connection from the lateral condylar head - and the most

zones (Fig. 7). D4 was representative of the D2/D1 ratio (10).

Figure 6. Morphological parameters: A) Bony mass diameter (D1); B) Width of the bony connection (D2)
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Figure 7. Degree of calcification in bony fusion area (D3): A) Type 1, incomplete calcification with a radiolucent zone (presence of intact joint space);
B) Type 2, complete calcification without any radiolucent zones

Sagittal images were oriented exactly perpendicular to the

the frequency of distribution of Sawhney’s and Dongmei’s

long axis of the condyle, and the coronal images parallel to this

classification variables in regard to partial and total condylar

axis, with a distance of 1 mm between these slices. 1-mm slices

connections. Kruskal-Wallis test was selected as the method for

spanned the entire joint area. To measure D1 and D2 variables,

calculating the frequency of Sawhney’s and Dongmei’s

five middle slices were employed with a diameter that matched

classification variables with respect to the condylar location on

the maximum width of the bony fusion area in each joint. The

the sagittal plane. In order to investigate the relationship

measurement was calculated as the average of these five slices.

between D1-4 variables and the extent of mouth opening as
well as extrusive or lateral luxation, Spearman's correlations
coefficient and ordinal regression were used. The statistical

Statistical methods and sampling
In order to interpret the gathered data, SPSS software Ver.

significance level was set at P=0.05. All tests revealed

2013 was utilized. Comparison of variables D1, D2, D3, and

statistically meaningful results (P< 0.05).

D4 for the condyles with and without protrusive or lateral
condylar path was performed using an independent t-test.

Ethical considerations

Kappa test was used to measure the agreement level between

In view of the fact that all patients with suspected ankylosis

Sawhney’s and Dongmei’s classifications. Mann-Whitney test

required CBCT imaging for the establishment of diagnosis,

was employed to evaluate the frequency of classification of

there was no ethical issue for consideration. The Ethical

Sawhney’s and Dongmei’s variables in two groups which were

Approval

defined based on the presence or absence of: choroid

IR.mums.sd.REC.1395.113.

hyperplasia, condylar head displacement, osteophyte, erosion,
and dysphagia. Mann-Whitney test was also used to evaluate
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displacement, but this difference was not statistically significant

Results
This study included 26 patients; 12 males and 14 females,

(P>0.05). The highest degree of condylar head displacement

aged 8-65 with a mean age of 29.8±14.3 years. Four out of 12

was observed in Sawhney’s types II and III. The average value

men and 2 out of 14 women had two affected condyles. Thus,

of Dongmei’s classification variables was significantly higher

32 condyles were assessed in total. In this study, 87.5% of the

in the group with condylar head displacement compared to the

ankylosed condyles had a history of trauma.

group where this was not observed (P=0.028). The highest

Both Sawhney’s and Dongmei’s classification variables

degree of condylar head displacement was seen in Dongmei’s

showed a slightly positive correlation with age. In other words,

type III.

each of these variables increased with an increase in age; that is,

Lateral condylar connection (19 cases, 59.4%), medial

more serious forms of ankylosis were more common in older

condylar connection (9 cases, 28.1%) and total adherence of the

ages and vice versa. The intensity of the relationship, however,

condylar head (4 cases, 12.5%) were the most frequent

was not significant (P>0.05).

connections of condylar head, respectively. Accordingly, the

All four variables of D1, D2, D3 and D4 were negatively

lateral connection in Sawhney’s type III displayed the highest

correlated with the extent of mouth opening, but the correlation

frequency among these three connection types within this

was not significant (P>0.05). This means that with an increase

classification method. Overall, there was no significant

in the extent of mouth opening, the value of each of these four

correlation between the three types of condylar head connection

variables decreased and vice versa. The average of the

(P>0.05).

mentioned four variables was lower in condyles with protrusive

Based on Dongmei’s classification, there was a significant

and lateral movement but the difference was not significant

difference between the three types of condylar head connection.

(P>0.05).

In pairwise comparison of these connection types, a significant

According to Sawhney’s classification, the frequency value

correlation was only observed between the medial and the total

of types I, II, III and IV were 3, 16, 10 and 3 respectively, while

adherence types (P<0.05). In this sense, the lateral connection

based on Dongmei’s classification, the frequency value of

in Dongmei’s type III exhibited the highest frequency among

grades I, II, III and IV were 1, 15, 14 and 2 respectively. The

the three different connection types within this classification

level of agreement between the two modes of classification was

approach. In more severe grades of Sawhney’s and Dongmei’s

significantly low (P=0.003).

classifications, most condylar head and glenoid fossa

The frequency value of the group with medial condylar

connections existed in the lateral side of the joint.

displacement was higher than that of the group without

The average values of Sawhney’s and Dongmei’s

condylar head displacement in all types of the Sawhney’s

classification variables were higher in the group with coronoid

grading. Overall, the average value of Sawhney’s classification

hyperplasia than in the group in which it was absent, but the

variables was greater in the group with condylar head

difference was not significant (P<0.05). The highest degree of

displacement relative to the group without condylar head

coronoid hyperplasia was seen in Sawhney’s type II grade.
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According to Dongmei’s classification, the highest degree of

along with the absence of muscular guidance during the process

coronoid hyperplasia was related to types II and III.

of mandibular growth, results in extensive maxillofacial
changes in patients, including unilateral intra-capsular
ankylosis (3, 30, 31).

Discussion
Ankylosis of temporomandibular joint is a debilitating

Trauma was recognized as the most common cause of

condition and often adversely affects the quality of life of

ankylosis in our study (28 of 32 condyles, 87.5%), which was

patients. It commonly affects mastication, digestive system,

in agreement with several previous studies (2-6, 10, 13, 14, 30,

speaking, individual appearance and oral health of the patients

32-35). Aggarwal and his colleagues reported that a joint more

(14, 25-27).

affected with trauma (which is morphologically disrupted) is

In this study, two methods of Sawhney and Dongmei

expected to show a more severe type of ankylosis (9). In a study

classifications were used to classify the condyles affected with

on 70 patients, Sawhney attributed larger bony mass of

ankylosis. Dongmei classification gives this idea to the surgeon

ankylosis to more severe traumas (23).

that it is not necessary to resect the intact condyle fragment that

In Ferretti et al. study, the risk of ankylosis was 13.3 times

has been medially displaced and it is large enough to withstand

higher in joints with medial condylar displacement than that in

the force (13).

other types of condylar fractures. They also stated that even if

In this study, 32 condyles from 26 patients with an age

the risk of ankylosis in joints having fracture with medial

range of 8-65 years (mean age of 29±14.3) were investigated.

condylar displacement be equal with other types of condylar

In whole, 28 out of 32 condyles had a history of trauma in the

fractures, due to a higher incidence of the former type of

past. Five patients with unilateral involvement of the joints were

fracture compared to other fractures, there will be a higher

younger than 11 years, while in Malik et al. study, there was no

number of ankyloses as a result of this type of damage (33). In

case of ankylosis aged less than 11 years and they have claimed

Ferretti’s study, 75% of the condyles affected with ankylosis

that the facial bone fractures are relatively uncommon in

that had a history of trauma had been medially displaced, which

children, which is probably due to the elasticity of bones in

was more frequent in Sawhney’s types II and III cases.

them (28). Dahlstrom et al. stated that although complications

Furthermore, the average Dongmei’s classification variable

due to trauma are less frequent in children than in adults,

was significantly higher in the group with medial condylar head

children under 11 years are also susceptible to TMJ ankylosis

displacement compared to the groups lacking it (p=0.028).

(29). Other studies have also noted that TMJ ankylosis usually

According to Dongmei’s classification (in the coronal plane),

begins before ten years of age but can be detected in any age.

bony connection occurs in lateral direction of the joint and the

They concluded that the patient's age at the time of injury is

remaining part of the joint in medial direction is an important

considered as an important factor in assessing maxillofacial

factor in determining the type of ankylosis. Thus, medial

deformities in TMJ ankylosis. Injury during childhood causes

displacement of the injured condyle can be assessed.

imperfect osteogenesis of cartilage in ankylosis process and
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According to Ferretti and his colleagues, an increased risk

lateral or lateral-superior displacement of lateral condylar

of ankylosis after medial displacement of a fractured condyle is

pole (stump) relative to zygomatic arch, its direct contact

due to the following reasons. Firstly, elimination of condyle as

with arch bone and fusion with the arc. This type of

a vertical support enables a closer fracture surface to the base of

ankylosis is known as juxta-articular ankylosis, which

the skull, which increases the likelihood of trans-articular bone

occurs lateral to the articulation itself. Their justification

fusion. Secondly, condylar head displacement creates a cavity

for fusion to zygomatic arc was that the broken fragment

that is quickly filled with blood and leads to hematoma. The

is sagittal of cancellous bone, which is deformed and

hematoma disrupts the periosteal covering and the joint capsule

fused to the arc (39).According to the studies of Arakeri

secretes beyond the old site of condylar head. They also stated

et al., Anyanechi and Xiang et al., condylar fractures are

that condylar fractures with medial displacement in a patient

often associated with concomitant fractures in other

having bilateral condylar fracture can be a major risk factor for

regions of mandible that leads to an increase in the size

ankylosis due to the lack of movement (33).

(widening) of mandible arc and is related to the

In 1982, Rowe reported that ankylosis can be a result

development of TMJ ankylosis (4, 14, 40). According to

of sagittal fracture of the condyle (36). In addition, Duan

Anyanechi, the main factors associated with the

and colleagues have reported that type III sagittal

development of TM ankylosis include lower age, long

condylar fractures are associated with disk displacement,

interval between injury and treatment of condylar

which is a high-risk condition for TMJ ankylosis (37).

fractures and simultaneous fractures of mandible and

Animal studies also have showed that sagittal condylar

midface (14).

fractures can lead to severe TMJ injury and the changes

In the present study, the effect of four variables (D1 to D4)

can subsequently progress to TMJ ankylosis (38) .The

on the extent of mouth opening were examined. Although none

results of Deng et al. study suggested that the lateral

of these variables had a significant relationship with the extent

ptrygoid muscle mimics distraction osteogenesis effects

of mouth opening, they showed a negative correlation with the

during the repair process of sagittal condylar fracture,

extent of mouth opening. In other words, decreased value of

which is an important factor in the pathogenesis of bony

each of these variables (if other variables were constant) caused

TMJ ankylosis during the repair process (2). Dongmei et

a lower extent of mouth opening. According to D3 variable, the

al. in their study found a strong relationship between

chance of opening the mouth was lower in the group lacking

splitting fractures of sagittal condyle with simultaneous

joint space (type II) relative to the group having this space (type

mandibular fractures in pathogenesis description of TMJ

I). In the study of Yan and colleagues, all the D variables

ankylosis. Sagittal fracture mandibular condyle (SFMC)

(except for D1) had a negative correlation with the extent of

is a vertical fracture involving condylar head and capsule.

mouth opening. In their study, D2 and D3 were independent

They suggested that the combination of this intra-

factors that had an impact on opening the mouth and the effect

capsular fracture with widening of mandible results in

of D3 variable on opening the mouth was even more than D2.
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They hypothesized that a radiolucent region in bone fusion area

Analysis of CT features of bone ankylosis by Aggarwal and

may indicate the degree of calcification in this area, which will

colleagues showed that the injury was not just a simple bone

be one of the factors influencing the mouth opening. Their

mass (which seemed to be plain in the images), but it was a

results also indicated that the remaining degree of mouth

bone mass consisting of two bony blocks separated by a

opening in patients with complete bony ankylosis is probably

radiolucent zone in most patients. In their study, they observed

not a function of mandible elasticity or movement in cranial

a radiolucent, irregular and transverse zone in a new bone,

sutures, but due to inadequate calcification in the bone fusion

namely 49 out of 64 joints affected with ankylosis, which was

area that cannot completely limit the movement of ankylosis

more common in type II Aggarwal ankylosis (9) . In our study,

joint. Measurement of bone density in the area of bone fusion

this radiolucent zone was more extensive in type II of both

in terms of Hounsfield number may be a good approach to

Dongmei’s and Sawhney’s classifications, too. Aggarwal and

measure the degree of calcification. However, calculating this

colleagues reported that this radiolucent zone is not indicative

CT value is really difficult because bone fusion area is not

of a real fracture since there was no mobility or movement

homogeneous and there is a tiny radiolucent space (10). In the

between the two bone masses. They also believed that this area

study of Zhang and colleagues, a small number of patients with

does not show an independent joint space since no specific

type III and IV ankylosis based on Sawhney’s classification

rupture plan was observed in the new bone mass during

were able to open their mouth to a higher extent, which

surgery. Aggarwal and colleagues called this radiolucent zone

demonstrates that the expansion of bone fusion area is not the

pseudo- fracture and believed that it probably shows a dense

only factor affecting mouth opening (41). In addition, in the

fibrous band between two new bone masses. The width of the

present study, the influence of four D variables on protrusive

pseudo- fracture zone ranged from an obvious gap to a hairline

and lateral movement was also examined. The average value of

that was only visible in the bone window (9). Ferretti and his

all the four variables (D1, D2, D3 and D4) was lower in

colleagues also repeatedly detected remains of fibrocartilage

condyles with protrusive and lateral movement than those

tissue in many TMJs afflicted with ankyloses (33), which was

without these movements but this difference was not significant

proven by other reports (23). All the ankylosed joints in the

(P<0.05).

study of Ferretti showed a partial joint space that was probably

In our study, D3 value was equal to 1 in 90.6% of cases,

caused by a disc within the ossified area (33). Based on the

indicating that the bone mass formed in the joint ankylosis

assumption of Pirok and colleagues, if ankylosis was only a

region is not homogeneous and has a radiolucent zone. In the

simple organization along with the ossification of an intra-

study of Yan and colleagues, the bone mass in ankylosis area

capsular hematoma, it should have been similar to normal

was not homogeneous in 29 out of 38 condyles (76.3%) and

healing of fractures, while the ankylosis progressed during a

they stated that the radiolucent zone may be indicative of the

much longer period with a radiolucent zone between bone

degree of calcification in bone fusion area and it will therefore

fusion areas (42).

be one of the factors influencing the opening of mouth (10).
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In the present study, bone connection was formed in

reported that a hyperplastic coronoid process could lead

lateral side of the joint in the majority of patients

to restrictions in opening the mouth because of fibrosis in

(59.4%). Meanwhile, from 19 condyles with bony

temporalis muscles as well as interference between the

connection on lateral side of the joint, 16 cases had also

long coronoid process and the zygomatic arc. In fact,

medial condylar movement. In other words, two-third of

hyperplasia of coronoid process, itself, can cause

the condyles with medial displacement were fused in the

restricted opening of the mouth without TMJ ankylosis

lateral side of the joint to the temporal bone. Qiu et al.

even in patients without any interference between

found that in a number of patients with TMJ ankylosis

coronoid process and zygomatic bone (47). Isometric

after trauma, bone fusion was only present in the lateral

contractions of mastication system muscles may occur if

side of TMJ, while the intact condylar head was medially

the joint ankylosis lasts for a longer period, which can be

displaced (43). In the study of Li and colleagues, the

a reason for elongation and thickening of coronoid

bony connection of lateral part of fossa with condyle was

process (temporalis muscle). In general, increased

confirmed, but the space between cranial base and the

duration of TMJ ankylosis can increase the incidence of

remaining condyle was intact (44). Medial displacement

elongated coronoid process. In the study of Kumar and

of the fractured condylar head creates a cavity through

colleagues, the ankylosis period was associated with an

the stretch of lateral pterygoid muscle that is quickly

increased incidence of coronoid process elongation (48).

filled with blood and produces a large hematoma, which
is subsequently ossified and is an important factor in the

Xia et al. have reported in their study on 71 patients that

formation of a bony bridge in lateral joint side in TMJ

there is an association between the clinical features and types of

ankylosis (2, 33, 45).

temporomandibular joint ankylosis. They also found that

In this study, 65.5% of condyles affected with

younger trauma patients with long post-trauma periods tended

ankylosis showed coronoid hyperplasia. Approximately

to develop more severe TMJ ankylosis, experience more

57% of the ankylosed condyles with hyperplasia were in

complications, and face more challenges in the course of

class B in terms of mouth opening and opened their

treatment compared with older patients (49). Conversely, in the

mouth less than 10 mm. Previous studies have suggested

present study, severe cases of ankylosis were seen among older

that hyperplastic coronoid process causes limited mouth

patients, which may not be a significant difference between the

opening (3, 46, 47). In our study, over half of the

findings of the two studies.

ankylosed joints with hyperplastic coronoid had
difficulty opening their mouth and could not open it more

Conclusions

than 10 mm .Wang and colleagues have reported more

CBCT seems to have become the most advantageous

extensive coronoid hyperplasia in older TMJ ankylosis

modality of imaging with reference to TMJ abnormalities,

with more restrictions in opening the mouth. They also

including ankylosis. Although the application of the two
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common classifications (Sawhney’s and Dongmei’s) produced
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