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1. Abstract

1.1. Background and Aim
Temporomandibular joint ankylosis (TMJA) is a fusion of the head 

of the mandibular condyle to the glenoid fossa of temporal bone at the 
skull base. This fusion is either fibrous, osseous, or fibro-osseous. The 
objective of this study is to determine the prevalence of TMJ ankylosis.

1.2. Material and Methods:
This retrospective cross-sectional study was carried out in all patients 

who admitted in maxillofacial departments in the period January 2018 to 
September 2022 in Al-Thawra, Al-Gumhouri, 21 September, Al-Kuwait, 
Modern European Hospital, and University of Science and Technology 
Hospital, all these hospitals in Sana'a city. This study was based on data 
taken from patients's files that include: age, gender, date of operation, 
etiology, side of ankylosis, type of radiograph, type of ankylosis, and type 
of treatment.

1.3. Results:
Among the 55 patients, 63.6% were male and 36.4% were female. 

The mean (SD) age of patients was 15.27 <0x7E> 10.02 years (age range 
4 to 55 years). Trauma was the most common cause of TMJ ankylosis 
(85.5%). Unilateral ankylosis was more common than bilateral; in 
unilateral right and left sides of TMJ, ankylosis was in equal frequency 
(14,50%). A CT scan was the most radiographic x-ray used for the 
diagnosis of TMJ ankylosis (74.5%). Osseous ankylosis (34.5%) was 
the most frequent type, followed by fibroosseous (32.7%) and fibrous 
(21.8%). Gap arthroplasty was the most common type of treatment 
(29.1%).

1.4. Conclusions:
In this study we revealed that the ankylosis was more prominent in 

males because males were more susceptible to trauma, which was the most 
common cause of TMJ ankylosis. A CT scan was the most radiographic 
x-ray used for the diagnosis. Cases of unilateral ankylosis were more than 
bilateral. Osseous ankylosis was the most frequent type. Gap arthroplasty 
was the most common type of treatment.

2. Introduction
The fusing of the mandibular bone's condyle to the temporal bone's 

glenoid fossa at the base of the skull is known as temporomandibular 
joint (TMJ) ankylosis [1]. It can develop at any age, but it is more 
frequent in children under the age of ten [2-3]. TMJ is regarded as the 
cornerstone of craniofacial integrity, so ankylosis in children causes 

mandibular disturbances because malocclusion from growth period 
results in distressing conditions like poor oral hygiene, impaired speech, 
difficulty chewing, facial disfigurement, compromised airway, and 
psychological stress [4].  Clinical manifestations of TMJA depend on 
the age at which ankylosis onset, the period of TMJA persistence, and 
whether the ankylosis is unilateral or bilateral. When it affects children 
before their growth has stopped, it causes severe problems in mastication, 
digestion, speech, and oral hygiene [5, 6].Clinical manifestations in 
unilateral ankylosis: facial asymmetry, the mandible and chin deviated to 
the affected side, the face on the affected side is roundness and fullness, 
and the lower border of the mandible on the affected side has a concavity 
that ends in a well-defined antegonial notch. Whereas in bilateral 
ankylosis, the mandible is symmetrical but small in size (retrognathic/
micrognathic), there is an inability to open the mouth progresses by a 
gradual decrease in interincisal opening, “bird face” deformity with 
receding chin and the patient has a convex profile, the neck-chin angle 
may be reduced or almost completely absent, the antegonial notch is 
well defined bilaterally, and class II malocclusion can be noticed [7].
Additionally, in severe cases of TMJA, it can move the tongue posteriorly 
and reduce the size of the oropharyngeal airway, which can eventually 
cause upper airway obstruction and obstructive sleep apnea syndrome 
(OSAS). As a result, growing children often present a triad of symptoms, 
as follows: TMJ ankylosis, micrognathia, and OSAS [8]. TMJ ankylosis 
can be intraarticular or true and extraarticular or false. Most commonly, 
intraarticular ankylosis appears after trauma or infection, whereas 
in extraarticular type it occurs by a large variety of other disorders, 
including myogenic, neurogenic, and inflammatory processes, as well as 
bone and soft tissue tumors [9]. TMJ ankylosis has several etiological 
causes, including trauma, local and systemic inflammatory conditions, 
neoplasm, and TMJ infection. Trauma and infection are the most frequent 
causes [10].Under general anesthesia, surgery is the preferred method of 
treating TMJ ankylosis, and there are many techniques for intubation of 
ankylosis patients, such as blind awake intubation, retrograde intubation, 
fiberoptic intubation, and tracheostomy intubation [11]. The management 
objectives in TMJA are the removal of the ankylotic mass, restoring the 
shape and function of the joint, allowing mouth opening, relief of upper 
airway obstruction, and prevention of recurrence [1]. Regarding the ideal 
treatment for TMJA, there are different procedures between surgeons, 
and there is no specific treatment. Recurrence still represents the main 
challenge in the management of TMJ ankylosis, as has been explored 
and developed by many authors [12]. A variety of operative procedures 
are used to treat TMJA, but none have been universally accepted. The 
operative procedures include gap arthroplasty, interpositional arthroplasty, 
and resection of the ankylotic mass, followed by reconstruction of the 
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ramus-condyle unit with autogenous or alloplastic grafts [13]. This fusion 
is either fibrous, osseous, or fibro-osseous. The objective of this study is 
to determine the prevalence of TMJ ankylosis.

3. Methodology
3.1. Study Design:A retrospective cross-sectional study was 
conducted in Sana'a city in Yemen.

Study area: The study was conducted in Al-Thawra, Al-Gumhouri, 21 
September, Al-Kuwait, University of Science and Technology, Modern 
European Hospital, in Sana'a city. These hospitals are the main referral 
hospitals in Yemen; they are three public, one military, and two private. 
Most maxillofacial surgeons are worked in these hospitals, and most TMJ 
ankylosis cases are referred to these hospitals.

3.2. Study Population:
This study was carried out in all patients who admitted in maxillofacial 

departments in the period January 2018 to September 2022 and who were 
diagnosed with TMJ ankylosis and underwent surgical treatment. Patients 
associated with other facial fractures, patients who had TMJ disorder 
other than ankylosis, and patients that had files with incomplete data were 
excluded.

3.3. Data Collection:
In this study, information was obtained from the patient’s archives 

or/and soft copies who were admitted for TMJ ankylosis in the oral 
and maxillofacial surgery departments of the targeted hospitals and 
reviewed and collected for the last five years. In Al Kuwait hospital, and 
after completing the entry procedures to the statistics departments, we 
found that there is no special section for the maxillofacial surgery. It was 
necessary to search in all departments of surgery, and about 1200 files for 
the maxillofacial surgery were obtained. The result was to get 15 cases 
of TMJ ankylosis. The same was in all government hospitals that were 
investigated, because there is no data stored in the electronic system. 
Also, we found 30 cases of TMJ ankylosis in Al Thawra Hospital, 4 cases 
in September 21 hospitals, and 6 cases in Modern European Hospital. In 
some patients's files, the relatives don’t know about the cause of TMJ 
ankylosis, so they are added as unknown in the result and discussion. 
In the University of Science and Technology Hospital, there was no 
data about TMJ ankylosis because of an error in the system, and in Al-
Gumhouri Hospital, there are no cases of TMJ ankylosis.

Percent Frequency Age
30.9 17 Less than 10
30.9 17 10 - 15 years
16.4 9 16 - 20 years
9.1 5 21 - 25 years
12.7 7 More than 25 years
100 55 Total

Table 1: Frequency Distribution–Age of Respondents.

Percent Frequency Gender
63.6 35 Male
36.4 20 Female
100 55 Total

Table 2: Frequency Distribution–Gender of Respondents.

Percent Frequency Hospital
54.5 30 Al-Thawra Hospital
27.3 15 Kuwait Hospital
10.9 6 European hospital
7.3 4 September 21 Hospital
100 55 Total

Table 3: Frequency Distribution–Hospital.

Percent Frequency Etiology of ankylosis

85.5 47 Trauma
9.1 5 Unknown
3.6 2 Bifid condyle
1.8 1 Tumor
0 0 Infection 

100 55 Total

Table 4: Frequency Distribution–Etiology of Ankylosis.

Percent Frequency Side of ankylosis
50.9 28 Unilateral
49.1 27 Bilateral 
100 55 Total

Table 5: Frequency Distribution–Side of Ankylosis.

Percent Frequency Side of unilateral

50 14 Right
50 14 Left
100 28 Total

Table 6: Frequency Distribution–Side of unilateral.

Percent Frequency Type of radiography
74.5 41 CT Scan
18.2 10 Panoramic and CT Scan
7.3 4 Panoramic
100 55 Total

Table 7: Frequency Distribution–Type of Radiography.

Percent Frequency Type of ankylosis 
34.5 19 Osseous
32.7 18 Fibro osseous
21.8 12 Fibrous 
10.9 6 Unknown
100 55 Total

Table 8: Frequency Distribution–Type of Ankylosis.

Percent Frequency Type of treatment
29.1 16 Gap arthroplasty

27.3 15 Physiotherapy under 
sedation

14.5 8 Interpositional 
arthroplasty

10.9 6 Condylectomy

3.6 2
Condylectomy + 

Coronoidectomy in the 
same side

3.6 2
Gap arthroplasty + 

Coronoidectomy in the 
same side

3.6 2
Interpositional 
arthroplasty + 

costochondral graft

1.8 1

Interpositional 
arthroplasty + 

Coronoidectomy in the 
same side

1.8 1

Interpositional 
arthroplasty + 

Coronoidectomy in the 
other side

1.8 1
Condylectomy + 

Coronoidectomy in the 
other side

1.8 1
Gap arthroplasty + 

Coronoidectomy in the 
other side

100 55 Total

Table 9: Frequency Distribution–Type of Treatment.
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3.4. Data Processing and Analysis:
Data was coded, entered into the computer, processed, edited, and 

analyzed using Excel 2010 and the Statistical Package for Social Science 
(SPSS) version 25, which was used to conduct the appropriate tests for 
the study, as the following tests were used: frequencies and percentages, 
chi-square test to measure the relationship between the variables of the 
study.

3.5. Ethical Committee:
Ethical approval was obtained from the Medical Ethics Committee of 

the Faculty of Dentistry, Sana’a University.

4. Results
The study reveals that the majority of respondents were male, 

accounting for 30.9% of the total. The age distribution was dominated by 
those aged 10-15, followed by those aged 16-20, 12.7% over 25, and the 
least common age group (ages 21-25). Hospitals were the most frequent, 
with Al-Thawra Hospital having the highest number of respondents 
(54.5%). The most common etiology of ankylosis was trauma (85.5%), 
followed by bipolar and unilateral (49.1%). The most common type of 
radiography was CT scan (74.5%), followed by panoramic and CT scan 
(18.2%), and panoramic (7.3%). The most common type of ankylosis 
was osseous (34.5%), followed by fibrous (32.7%), and the least common 
type was unknown (10.9%). The study also revealed that the majority of 
respondents had a type of ankylosis, with the majority of respondents 
having a fibrous type.

5. Discussion
In this study, the age of the patients ranged from 4-55 years with a 

mean age of 15.27 <0x7E> 10.02, and the frequency of TMJ ankylosis 
was highest in the second decade (47.3%), followed by the first decade 
(30.9%). The finding of the most frequently occurring age group was the 
same with the studies conducted in Pakistan [6], Egypt [14], and Ethiopia 
[15]. In contrast, a study in Sudan revealed that most of the cases were in 
the first decade of the age [1]. The majority of patients in this study were 
male, 35 (63.6%), and this is similar to studies in Nigeria [2], Ethiopia 
[16], and Brazil [10],where malecases were predominant. This result 
can be explained by the fact the fact that the males are more likely to 
be injured than the females because of their high-risk activities and are 
more susceptible to trauma.This study shows that the greatest number of 
cases were in Al Thawra 30 (54.5%) because it's considered the largest 
hospital in receiving cases in Sana'a city, followed by Al-Kuwait Hospital 
15 (27.3%).The current study revealed that trauma was the most common 
cause of TMJ ankylosis, representing (85%) of all cases, and these 
resemble previous studies in Pakistan [6], India [17, 18],, and South Africa 
[19], in which trauma was the most common cause of TMJ ankylosis. In 
the current study, there were no ankylosis cases due to infection. This was 
in contrast to many studies that revealed the infection is one of the most 
common causes of ankylosis among children and adult patients [20, 21].
In this study, the frequency of unilateral (right or left) ankylosis (50.9%) 
was slightly higher than bilateral, and this resembles result findings in 
studies from China [22], Pakistan [6], Brazil [10], and India [23], while 

Variables
Gender

Chi-Square P- valueMale Female
N % N %

Side of ankylosis
Bilateral 18 32.7 9 16.4

0.21 0.646
Unilateral 17 30.9 11 20

Table 10: Relationship between Side of Ankylosis and Gender.

Variables
Gender

Chi-Square P- valueMale Female
N % N %

Side of unilateral
Right 10 35.7 4 14.3

1.348 0.245
Left 7 25 7 25

Table 11: Relationship between Side of Unilateral and Gender.

Variables
Gender

Chi-Square P- valueMale Female
N % N %

Type of ankylosis
Fibrous 9 18.4 3 6.1

1.348 0.245Osseous 12 24.5 7 14.3
Fibro osseous 12 24.5 6 12.2

Table 12:  Relationship between type of Ankylosis and Gender.

Variables
Side of ankylosis

Chi-Square P- valueBilateral Unilateral
N % N %

Age

Less than 10 6 10.9 11 20

3.566 0.468
10 - 15 years 9 16.4 8 14.5
16 - 20 years 5 9.1 4 7.3
21 - 25 years 4 7.3 1 1.8

More than 25 years 3 5.5 4 7.3

Table 13:  Relationship between Side of Ankylosis and Age.

Variables
Side of unilateral

Chi-Square P- valueRight Left
N % N %

Age

Less than 10 6 21.4 5 17.9

6.591 0.159
10 - 15 years 5 17.9 3 10.7
16 - 20 years 3 10.7 1 3.6
21 - 25 years 0 0 1 3.6

More than 25 years 0 0 4 14.3

Table 14: Relationship between Side of Unilateral and Age.
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the current study found the right side TMJ ankylosis was equal to the left 
side TMJ ankylosis 14 (50%).The current study showed that CT scan was 
the most radiographic x-ray used for diagnosis of TMJ ankylosis (74.5%), 
and this was similar to the results of other studies [24, 25]. Followed by a 
panoramic and CT scan (18.2%), and a panoramic x-ray was the least used 
x-ray for the diagnosis TMJ ankylosis (7.3%).About a type of ankylosis 
frequency in this study, three different types of ankylosis were identified: 
osseous 19 (34.5%) and represent the greatest number of cases due to 
most patients presented late probably because of ignorance, poverty, 
and lack of easy access to treatment, followed by fibroosseous ankylosis 
(32.7%) and fibrous ankylosis (21.8%). These results were similar to 
previous studies done in Delta Nile, Egypt [26].In the current study, there 
is an association between the type of ankylosis and age, in which all cases 
of fibrous ankylosis were found in children under the age 15 (p = 0.049).
In the current study, the gap arthroplasty was the most commonly done 
procedure (29.1%), and this agrees with many of the previous studies 
in India [27],Ethiopia [28],and South Africa [19]. Gap arthroplasty is 
the most commonly done procedure due to its simplicity, low surgical 
cost, and short operating time, but it has disadvantages of short ramus 
height, pseudoarticulation, anterior open bite in bilateral cases, premature 
occlusion on the affected side and open bite on the contralateral side in 
unilateral cases, decreased postoperative range of motion, and increased 
risk of reankylosis [28], followed by physiotherapy under sedation 
(15.3%), and this type of treatment is found in cases of fibrous ankylosis 
in Al Tharwa hospital. Interpositional arthroplasty cases were 8 (14.5%); 
this procedure is preferred by a lot of surgeons due to reducing the risk 
of recurrence of ankylosis, restoring the vertical height of the ramus, and 
preventing open bites when using interpositional arthroplasty in treatment 
cases of bilateral TMJ ankylosis [29]. In the cases of coronoidectomy 
for the same side of ankylosis, there were 2 cases in the condylectomy 
procedure and also 2 cases in the gap arthroplasty procedure, which 
represents 3.6% in each type of treatment, and this agrees with [10]. The 
type of treatment group with coronoidectomy on the other side that is 
used in condylectomy, gap arthroplasty, and interpositional arthroplasty 
procedures. The number of cases was 1 in each procedure and represented 
(1.8%) in each procedure, respectively; this resembles a previous study in 
Brazil [10]. Also, there was only 1 case of interpositional arthroplasty with 
coronoidectomy on the same side (1.8%). The last type of treatment group 
was interpositional arthroplasty with costochondral graft or total joint 
replacement with costochondral graft, which was 2 cases and represents 
(3.6%); this is similar to that reported by Mabongo and Karriem (2014) 
[19]. The costochondral graft is the optimal method for reconsteruction 
of TMJ, especially in children due to a chance for growth of a mandible.

6. Conclusion
The study explores the demographics, etiology, radiographic 

diagnosis, types of ankylosis, and surgical treatments of TMJ ankylosis 
in Yemen. It reveals a high incidence of trauma, with the second decade 
being the most common age group. The most common type is osseous 
ankylosis, followed by fibroosseous and fibrous ankylosis. The study 
also highlights the need for further research to develop more effective 
treatments. The findings underscore the need for improved diagnosis and 
treatment of this challenging condition.

7. Recommendation
The text emphasizes the importance of raising awareness about TMJ 

ankylosis among healthcare professionals and the public, implementing 
preventive measures, encouraging early diagnosis and treatment, and im-
plementing standardized protocols. It also calls for increased availability 
of specialized healthcare facilities, further research for more effective 
treatments, and improved patient data archiving methods.
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