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Background. Temporomandibular joint ankylosis (TMJA) is a gradually developing pathological conditionmanifested by a limited
mouth opening. It can result in an extremely disabling deformity that may affect mastication, swallowing, speech, oral hygiene,
and facial cosmetic appearance. /e present study aimed to determine the pattern of TMJA at St. Paul’s Hospital millennium
medical college (SPHMMC), Addis Ababa, Ethiopia. Methods. A retrospective descriptive study design was conducted at
SPHMMC. All medical records of patients with the diagnosis of TMJA that visited the Maxillofacial Surgery unit from September
2010 through August 2019 were reviewed. Sociodemographic and clinical data including age, sex, place of residency, duration of
TMJA cases, etiology, clinical presentations, imaging results, type of surgical operation, and complications after surgery were
collected and analyzed using IBM SPSS software version 20 for Windows (Armonk, NY, USA: IBM Corp) computer program.
Results. A total of 130 patients’ medical records were reviewed. Out of this, 95 were included in the study. Forty-two (44.2%) of the
TMJA cases were males, while the remaining 53 (55.8%) were females with a male to female ratio of 0.79 :1. 20–29-year-old
patients were the most affected, 36 (37.9%), followed by the 30 to 39 years age group, 33 (34.7%). Trauma (77.9%) was identified as
the most common cause of TMJA. Notably, bilateral ankylosis (72.6%) was more common than unilateral (27.3%), and
micrognathia was the most common (23.0%) deformity observed./emajority 52 (54.7%) of TMJA patients were treated with gap
arthroplasty. Conclusions. TMJA was predominant among females than their male counterparts. Of note, 20–29-year-old patients
were the most affected group. /e majority of TMJA cases were treated by gap arthroplasty with almost no postoperative
complications. Early detection and intervention to release the ankylosed joint is needed to improve patients’ quality of life.

1. Background

Temporomandibular joint (TMJ) is a synovial diarthrodial
joint that is formed between the condyle of the mandible and
the glenoid fossa of the temporal bone that are separated by
an articular disc [1]. Temporomandibular joint ankyloses
(TMJA) implies a clinical condition characterized by the
fusion of the mandibular condyle to glenoid fossa in the base
of the skull [2, 3]. Classifications of TMJA fall into different
groups based on the number of joints involved as unilateral
or bilateral; location as intra-articular or extra-articular; type
of tissue involved as bony, fibrous, or fibro-osseous, and

extent of fusion as complete or incomplete [1, 4]. Besides,
Sawhney classified TMJA into four groups as type I, II, III,
and IV according to radiography results [5].

TMJA is frequently associated with trauma, mainly
condylar fracture [6], infection (middle ear infection) [7],
cancrum oris [8], septic arthritis [9], and systemic inflam-
matory conditions such as ankylosing spondylitis, rheu-
matoid arthritis, and psoriasis [10, 11]. Its clinical
presentations depend on the age at which ankylosis occurs,
the duration of TMJA, and whether the ankylosis is uni-
lateral or bilateral. When it occurs in children before growth
has ceased, it presents with serious and disabling problems
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of mastication, digestion, speech, appearance, and oral
hygiene [12, 13]. Consequently, it will affect the nutritional
status, psychosocial development, growth, and development
of the jaws and teeth, as well as the oral hygiene status of the
child [4, 14]. But, when it occurs after the growth has ceased,
patients present mainly with limited mouth opening [10].

/e diagnosis of TMJA can be made using clinical
history and physical examination. Besides, TMJ imaging can
be used to appreciate the anatomy of the joint, to classify the
ankylotic mass based on the tissue content and the ana-
tomical structures involved./erefore, imaging such as plain
radiography, panoramic, CT scan, arthrography, three di-
mensional CTscan, MRI, ultrasonography, and radionuclide
imaging could enhance the proper diagnosis of TMJ an-
kyloses [2, 15]. /e management of TMJA is mainly through
surgical intervention [1, 16]. /erefore, it should be initiated
as soon as the condition is recognized, with the main ob-
jective of reestablishing joint function, harmonious jaw
function, and improve the patient’s quality of life [17, 18].
/e present study aimed to assess the pattern of TMJA at St.
Paul’s Hospital Millennium Medical College (SPHMMC),
Addis Ababa, Ethiopia./e hospital has been chosen for this
study because its Maxillofacial Unit is one of the pioneer
centers of excellence that provides services related to oral
and maxillofacial health conditions including TMJA cases in
Ethiopia.

2. Methods

A retrospective descriptive study design was conducted at
SPHMMC, Addis Ababa, Ethiopia, from September 2010
to August 2019. All patients with the diagnosis of TMJA
and complete medical records were included in the study.
Cases with incomplete medical records were excluded.
Data such as age, sex, place of residency, duration of the
case, etiology, clinical presentations, imaging results, type
of operation, and complications after surgery were re-
trieved from medical records of the patients using a
structured checklist developed by reviewing previously
published articles. /e collected data were analyzed by
using IBM SPSS software version 20 for Windows
(Armonk, NY, USA: IBM Corp). Ethical clearance was
obtained from the Research and Ethical committee of
SPHMMC, and permission was sought from SHMMC
board before the study was conducted.

3. Results

3.1. Sociodemographic Characteristics. A total of 130 pa-
tient’s medical records with the diagnosis of TMJA were
reviewed. Of these, 95 (73.1%), of the records fulfilled the
inclusion criteria and were included in the analyses. From a
total of 95 reviewed medical records, 53 (55.8%) were fe-
males, while the remaining 42 (44.2%) were males. /e
majority, 36 (37.9%), of patients were within the age group of
20–29 years with a mean age of 19.6 years (SD± 10.31).
Sixty-one (64.1%) of the patients were living in rural areas of
the country (Table 1).

3.2. Causes and Duration of TMJA. /e causes of TMJA
included trauma 74 (77.9%), infection 16 (16.8%), and
unknown 5 (5.3%) (Figure 1(a)). Trauma was the most
common cause of TMJA in 41 female and 32 male patients.
TMJA caused by trauma was predominant among 20–29-
year-old patients that accounted for 29 (30.5%) of the cases.
On the other hand, 11 (11.6%) TMJA cases were caused by
infection among patients of 30–39 years of age. Of these,
three patients had a childhood middle ear infection, four
open wound infections, and the rest four unspecified in-
fections. From a total of 73 TMJA cases caused by trauma, 46
of the patients reside in rural areas (Table 2).

/e time from the onset to the presentation of patients to
our clinic was more than five years in 55 (57.9%) of TMJA
cases followed by 1–5 years in 33 (34.7%) and less than one
year in 7 (7.4%) of the patients (Figure 1(b)).

3.3. Classes of TMJA and Affected Sides. From the total of 95
TMJA cases, 69 (72.6%) were bilateral and the rest 26
(27.4%) were unilateral (Table 3). Among the unilateral
cases, 16 (16.8%) were on the right side while the remaining
10 (10.5%) were on the left side. Eighty-five (89.5%) of the
TMJA cases were bony type, while the remaining 10 (10.5%)
were fibrous type. From the total of 85 bony TMJA cases, 64
(75.3%) of them were bilateral, and the rest 21 (24.7%) were
unilateral where 12 (12.6%) and 9 (9.4%) of them were seen
on the right and left side of TMJ, respectively. Of the 10
(10.5%) fibrous TMJA cases, 5 (5.2%) were bilateral and the
rest 5 (5.3%) were unilateral fibrous type of TMJA (Table 3).

3.4. Clinical Presentations of TMJA. TMJA patients present
with different clinical manifestations. Clinical presentations
of the patients include oral manifestations such as poor oral
hygiene, rampant caries, periodontal problem, cross bite,
class II malocclusion 80 (23.6%), micrognathia 79 (23.0%),
antegonial notch 65 (19.2%), bird face 61 (18.0%), nil mouth
opening 28 (8.3%), and deviation to the affected side 26
(7.7%) (Table 4).

3.5. SurgicalTreatmentandItsComplications. From a total of
95 patients, 58 (61.05%) of the TMJA cases were treated with
gap arthroplasty (GA), while 37 (38.95%) were treated with
interpositional arthroplasty (IA) in addition to GA (Table 5).
/ere were reports of only three complications due to the
surgical treatments undertaken. Notably, two of the patients
had reankylosis, and one patient had an infection. Surgical
treatments were considered successful when patients had a
minimum of 3.5 cm interstitial mouth opening post-
operation. All patients had follow-up every month for the
first six months and every three to six months for an ad-
ditional one and a half years.

4. Discussion

Temporomandibular joint ankylosis (TMJA) is a debilitating
health condition that causes difficulty in mastication, speech,
and mouth opening, and it can be debilitating if left
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Figure 1: Causes and duration of TMJA. /e causes (a) and time from the onset to the presentation of patients to the clinic (b).

Table 2: Sociodemographic characteristics and causes of TMJA.

Sociodemographic status Causes
Total

Trauma Infection Others

Sex Female 41 7 5 53
Male 32 9 1 42

Age (years)

0 to 9 5 0 1 6
10 to 19 11 1 2 14
20 to 29 29 4 3 36
30 to 39 22 11 0 33
>40 6 0 0 6

Residency
Rural 46 12 3 61
Urban 21 4 3 28

Not recorded 6 0 0 6

Table 1: Sociodemographic characteristics of the patients.

Sociodemographic status Frequency (%)

Age (years)

0–9 6 (6.3)
10–19 14 (14.7)
20–29 36 (37.9)
30–39 33 (34.7)
≥40 6 (6.3)

Sex Male 42 (44.2)
Female 53 (55.8)

Residency
Rural 61 (64.2)
Urban 28 (29.5)

Not recorded 6 (6.3)

Table 3: Frequency distribution of TMJA classes based on the affected side and tissue type.

Affected side
Tissue

Total frequency (%)
Bony frequency (%) Fibrous frequency (%)

Bilateral 64 (67.4) 5 (5.2) 69 (72.6)
Right unilateral 12 (12.6) 4 (4.2) 16 (16.8)
Left unilateral 9 (9.4) 1 (1.1) 10 (10.5)
Total 85 (89.5) 10 (10.5) 95 (100)
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untreated [11]. Its management requires careful surgical
intervention plans. In this study, we described the pattern of
TMJA in one of the tertiary-level hospitals in Ethiopia over a
period of nine years. TMJA cases were predominant among
females than males with a male to female ratio of 0.79 :1.
Notably, trauma was identified as the most common cause of
TMJA in 74 (77.9%) of patients.

In the present study, ankylosis cases were more pre-
dominant in females (55.8%) than males (44.2%), with a
male to female ratio of 0.79 :1. /is finding is in agreement
with other reports from Sudan [2], Morocco [19], South
Africa [10], Pakistan [20], and Nigeria [21]. In contrast,
studies from Nigeria [4] and India [18] reported the pre-
dominance of TMJA cases among males than females.

In this study, TMJA had a wide age range distribution
ranging from 4 to 65 years, with a mean age of 19.6 years. It
was frequently seen in the 3rd and 4th decades of life. /is
finding is similar to a report from Morocco [19] in which
peak age was the 3rd decade of life. On the contrary, a report
from Indonesia [13] revealed the 2nd decade of life as a peak
age.

/e pathogenesis of TMJA can either be primary, when
the pathological process directly affects the TMJ, as in the
case of systemic diseases such as ankylosing spondylitis,
rheumatoid disease, and psoriasis. or secondary, as in
traumatic injury, which may cause intracapsular condylar
fractures and heamarthrosis [22, 23]. Trauma was identified
as the most common cause of TMJA among the patients
accounting for about 77.9% of the cases. /is finding is
consistent with reports from different parts of the world,
such as Sudan [2], India [3], China [17], Indonesia [13],
Turkey [16], and Pakistan [20] that reported trauma as the
most common cause of TMJA. /e higher number of
trauma-caused TMJA cases might be because a large number
of patients (64.2%) were from rural areas where dental
services in general and maxillofacial surgery services in
particular are still in infancy in Ethiopia. As a result, most of
the patients with jaw fractures might have either remained
undiagnosed or are managed unsatisfactorily.

TMJA cases could present as a bilateral or unilateral
lesion based on the number of joints affected. Most (72.6%)
of the patients presented with bilateral TMJA./is finding is
similar to studies from Sudan [2], China [24], and India [25].
/e high prevalence of bilateral TMJA might be due to the
trauma (falling) mechanism that could result in mandibular

symphysis fracture which, in turn, produces a higher chance
of osteogenic potential bone fragments in the condylar
process. On the other hand, our finding is inconsistent with a
report from Pakistan [20] that reported more cases of
unilateral than bilateral TMJA. Among unilateral patients,
most cases were seen on the right side than the left side, a
finding consistent with reports from Sudan and Pakistan
[2, 20]. However, a study from China reported a higher
number of TMJA cases on the left side than the right side
[24].

In the present study, majority of TMJA cases presented
to our clinic after a significant delay, more than five years,
from the onset of their symptoms. /is finding is consistent
with a report from Sudan [2]. /e delay in the presentation
of the patients might relate to the place of residence of the
patients where most of them live in rural areas that have
limited access to early treatment. Furthermore, lack of
awareness and poor socioeconomic status could potentially
attribute to the higher number of TMJA [26].

TMJA is one of the complex health problems that could
result in micrognathia, difficulty in mastication and swal-
lowing of food and speaking, and poor oral hygiene leading
to dental caries and periodontal diseases [27]. In the present
study, our TMJA patients were presented with micrognathia
(23.0%), poor oral hygiene (23.6%), antegonal notch
(19.2%), nil mouth opening (8.3%), and deviation of the chin
to the affected side (7.7%)./is finding is in line with reports
from India [3], Morocco [19], and South Africa [10]. /us,
early detection and surgical intervention to release the an-
kylosed joint will improve the patient’s quality of life.

/e management of TMJA mainly relies on surgical
procedures such as gap arthroplasty (GA), interpositional
arthroplasty (IA), and reconstruction of the articulation
(RA) to restore the function of joint and prevent reankylosis
[17]. GA involves removal of a block of bone, either the
complete condyle or a full-thickness section of bone, leaving
a minimum of 1 cm gap between the ascending ramus and
the temporal bone to prevent reankylosis [28]. IA is a
modification of GA that involves the insertion of inter-
positional materials (autogenous or alloplastic) into the
space created by GA to prevent reankylosis [17]. In the
present study, 54.7% of the patients were treated with GA,
while the remaining 35.8% had IA in addition. Importantly,
only two patients had reankylosis after six months of
treatment. /is finding is consistent with a meta-analysis
study that showed no significant difference in the incidence
of reankylosis between the IA and the GA [17]. /e reason
for reankylosis might be due to inadequate removal of the
bone between the ascending ramus and temporal bone or
wound infection at the surgical site or poor compliance of
the patients for postoperative physiotherapy [29]. /e
present study had limitations. As the study followed a
hospital-based retrospective study design, incomplete
medical records that rendered to the exclusion of a quarter of
cases from the analysis might have introduced a selection
bias.

Table 4: Frequency distribution of clinical presentation of the
patients.

Clinical presentation Frequency (%)
Oral manifestation 80 (23.6)
Micrognathia 79 (23.0)
Antegonal notch 65 (19.2)
Bird face 61 (18.0)
Nil mouth opening 28 (8.3)
Deviated to the affected side 26 (7.7)
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5. Conclusions

In the present study, TMJA was predominant among fe-
males than their male counterparts. 20–29-year-old patients
were the most affected group. Of note, trauma was identified
as the most common cause of TMJA. Majority of patients
were surgically treated with gap arthroplasty (GA). Im-
portantly, only three of the patients had complications after
surgical treatments, of which two patients had reankylosis
and one patient had an infection. /us, early detection and
surgical intervention to release the ankylosed joint improves
the patient’s quality of life.

Abbreviations

SPHMMC: St. Paul’s Hospital Millennium Medical College
TMJ: Temporomandibular joint
GA: Gap arthroplasty
IA: Interpositional arthroplasty
RA: Reconstruction of the articulation

Data Availability

/e row data for this study are available on request from the
corresponding author.

Conflicts of Interest

/e authors declare no conflicts of interest.

Authors’ Contributions

DM and BK conceived and designed the study. DM collected
data. DM, AG, and BK analyzed the data. DM, AG, and BK
wrote the paper. All authors read and approved the final
manuscript.

Acknowledgments

/e study was funded by SPHMMC. /e funding institute
has no role in the design of the study, collection, analysis,
and interpretation of data, and in writing the manuscript.
/e authors are thankful to all staffmembers of the Dentistry
and Maxillofacial Surgery Department and archive officers
of SPHMMC for their support during the data collection.

References

[1] R. Y. Al-Rawee, A. M. S. Al-Khayat, and S. S. Saeed, “True
bony TMJ ankylosis in children: case report,” International
Journal of Surgery Case Reports, vol. 61, pp. 67–72, 2019.

[2] Y. I. Eltohami, A. H. Abuaffan, R. A. Alsagh, E. A. Abdalgadir,
H. H. Mohamed, and A. K. Ali, “Temporomandibular joint
ankylosis pattern, causes and management among a sample of
Sudanese children,” Journal of Dental and Craniofacial Re-
search, vol. 2, no. 1, pp. 1–4, 2017.

[3] V. Gupta, S. Kumar, S. Malhotra, D. Mehrotra, U. Pal, and
G. Agarwal, “An epidemiological study of temporomandib-
ular joint ankylosis,” National Journal of Maxillofacial Sur-
gery, vol. 3, no. 1, p. 25, 2012.

[4] S. A. Bello, B. Aluko Olokun, A. A. Olaitan, and S. O. Ajike,
“Aetiology and presentation of ankylosis of the temporo-
mandibular joint: report of 23 cases from Abuja, Nigeria,”
British Journal of Oral andMaxillofacial Surgery, vol. 50, no. 1,
pp. 80–84, 2012.

[5] C. P. Sawhney, “Bony ankylosis of the temporomandibular
joint: follow-up of 70 patients treated with arthroplasty and
acrylic spacer interposition,” Plastic and Reconstructive Sur-
gery, vol. 77, no. 1, pp. 29–40, 1986.

[6] Y. B. Yan, S. X. Liang, J. Shen, J. C. Zhang, and Y. Zhang,
“Current concepts in the pathogenesis of traumatic tempo-
romandibular joint ankylosis,”Head & Face Medicine, vol. 10,
no. 1, pp. 1–12, 2014.

[7] R. Kumar, A. Hota, K. Sikka, and A. /akar, “Temporo-
mandibular joint ankylosis consequent to ear suppuration,”
Indian Journal of Otolaryngology and Head & Neck Surgery,
vol. 65, no. 3, pp. S627–S630, 2013.

[8] R. O. Braimah, A. O. Taiwo, A. A. Ibikunle et al., “Tempo-
romandibular joint ankylosis with maxillary extension: pro-
posal for modification of Sawhney’s classification,”
Craniomaxillofacial Trauma & Reconstruction Open, vol. 2,
no. 1, 2018.

[9] R. Braimah, T. Oladejo, T. Olarinoye, A. Adetoye, and
P. Osho, “A multidisciplinary approach to the management of
temporomandibular joint ankylosis in a sickle-cell anemia
patient in a resource-limited setting,” Annals of Maxillofacial
Surgery, vol. 6, no. 1, p. 130, 2016.

[10] L. H. R. De Andrade, M. A. De Albuquerque Cavalcante,
R. Raymundo, and I. P. R. De Souza, “Temporomandibular
joint ankylosis in children,” Journal of Dentistry for Children,
vol. 76, no. 1, pp. 41–45, 2009.

[11] V. Shetty, P. Nanda Kishore, A. Khanum, A. Yadav, and
H. F. Sailer, “Retrospective analysis of a TMJ ankylosis
protocol with a 9 year follow up,” Journal of Cranio-Maxil-
lofacial Surgery, vol. 47, no. 12, pp. 1903–1912, 2019.

[12] R. Tanrikulu, B. Erol, B. Görgün, and M. Söker, “/e con-
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