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Abstract 
The aim of this study was to identify the incidence of different patterns of temporomandibular joint 
ankylosis in the south Indian population. Case records of a total of 86000 patients between June 2019 and 
March 2020 were collected and analyzed from patient records, out of which a total of 7 cases of mandibular 
temporomandibular joint ankylosis cases who had undergone treatment for the same were identified and 
included in the present study. All these were checked retrospectively for pattern/type of ankylosis by using 
the radiographs with Sawhney’s classification. Results show that there’s a significant male predilection of 
about 85.7% and shows more unilateral ankylosis cases of about 57.1%. Based on Sawhney’s classification 
it shows 14.3% of type - 1 cases, 42.9% of type - 2 cases, 28.6% of type - 3 cases and 14.3% of type - 4 
cases. Within the limitations of this study, it showed that there was a male predilection, unilateral ankylosis 
cases were common, and among all ankylosis cases Sawhney’s type 2 temporomandibular ankylosis cases 
were high in number.
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Type of Study- Retrospective Study 

Introduction 
The temporomandibular joint is a bilateral, 

diarthrodial joint in the maxillofacial region. The joint is 
formed by the bony articulation of mandibular condyle 
and the temporal bone 1. Temporomandibular joint 
ankylosis is a pathologic condition where the mandible 
is fused to the fossa by the bony or fibrotic tissues. 
This interferes with mastication, speech, oral hygiene, 
and normal life activities, and can be potentially life-
threatening when struggling to acquire an airway in an 
emergency. Attempting to open the mouth, stretching 
the periosteum can also result in pain 2. 
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There are multiple factors that can result in 
temporomandibular ankylosis such as trauma, arthritis, 
infection, previous Temporomandibular surgery, 
congenital deformities, idiopathic factors 3, and 
iatrogenic causes. Trauma is the most common cause 
of temporomandibular joint ankylosis, followed by 
infection 4. Temporomandibular ankylosis in growing 
patients can result in dentofacial deformity. 

Diagnosis of temporomandibular joint ankylosis is 
usually made by clinically examining the patient and 
imaging studies, such as plain films, orthopantomogram, 
computed tomography (CT) scans, MRI, and three-
dimensional reconstruction. 

Ankylosis can be classified as true (intra-articular) 
and false (extra-articular). True ankylosis has been 
classified as type I, II, III, and IV by Sawhney’s based 
on his experience with interpositional arthroplasty using 
an acrylic cylinder in 70 cases of bony ankylosis of 
temporomandibular joint 5. 
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Materials and Methods
Case records of a total of 86000 patients between 

June 2019 and March 2020 were collected and analyzed 
from patient records, out of which a total of 7 cases 
of mandibular temporomandibular joint ankylosis 
cases who had undergone treatment for the same were 
identifi ed and included in the present study. 

The radiographs were collected for all the cases and 
were taken for pre-treatment diagnostic purposes. This is 
a descriptive, cross-sectional and retrospective study in 
which all the radiographic images are screened by using 
examiner for the identifi cation and classifi cation of type/
pattern of temporomandibular joint ankylosis 

Inclusion criteria: 

● Patients with temporomandibular joint 
ankylosis. 

● Dentulous & Edentulous patients. 

Exclusion criteria:

● Patients with reduced mouth opening with 
etiology other than ankylosis. 

● Patients with temporomandibular joint 
pathology other than ankylosis. 

Results and Discussion 
The result shows the incidence among 

temporomandibular joint ankylosis patient as Type 1 
as 14.3%, type 2 as 42.9%, type 3 as 28.6%, and type 
4 as 14.3% also the case of temporomandibular joint 
ankylosis which is unilateral is of 57.1% and bilateral 
is of 42.9 %.

It showed temporomandibular joint ankylosis cases 
were more common in males (85.7% ) than females 
(14.3%) with mean age as 23.29 +- 23.5 years. 

Figure 1: Bar graph shows the distribution of type of ankylosis in frequency and percentage among cases of 
temporomandibular joint ankylosis. The graph shows that there are more number of Sawhney’s type 2 cases 

with 42.86% followed by Sawhney’s type 3 with 28.57%, type 1 and 3 with 14.29%. 
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Figure 2: Bar chart representing the association between the type of ankylosis and gender distribution 
in temporomandibular joint ankylosis cases. The X-axis represents gender and Y-axis represents the 

number of patients and color-coding used for type/pattern of temporomandibular joint ankylosis with 
blue for type 1, red for type 2, green for type 3, and saffron for type 4 in Sawhney’s classifi cation of 

temporomandibular joint ankylosis. Males showed more numbers of type 2 and type 3 patterns of sawhney’s 
type of temporomandibular joint ankylosis. Chi-square test was done and the association was found to be 
statistically not signifi cant. Pearson’s Chi-square value: 1.556, P-Value: 0.670 (>0.05) hence statistically 
non-signifi cant, proving gender does not have any association with the type of temporomandibular joint 

ankylosis. 

Figure 3: Bar chart representing the association between the type of ankylosis and involvement of the number 
of joints in temporomandibular joint ankylosis cases. The X-axis represents the involvement of the joints and Y-axis 
represents the number of patients and color-coding used for type/pattern of temporomandibular joint ankylosis with 
blue for type 1, red for type 2, green for type 3, and saffron for type 4 in Sawhney’s classifi cation of temporomandibular 
joint ankylosis. Chi-square test was done and the association was found to be statistically not signifi cant. Pearson’s 
Chi-square value: 7.000, P-Value: 0.072 (>0.05) hence statistically non-signifi cant, proving that the unilateral or 
bilateral involvement of the joints does not have association with the type of temporomandibular joint ankylosis. 
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Dentistry comprises practices related to the oral 
cavity. Oral diseases are a major problem among the 
general population and there are various procedures 
carried out to prevent and treat them. Oral health has 
a direct impact on general health patterns as it helps to 
talk, eat, and feel confident 6.

Bony ankylosis of temporomandibular joint is a 
disabling disease that is not confirmed just to the first 
two decades but can occur in later stages of life also 7. 
Different causes have been attributed to the condition 
condylar fracture with the involvement of articular 
surfaces, advanced arthritis, and trauma from obstetric 
forceps 8. Radiography is an essential diagnostic tool 
for TMJ ankylosis. Current methods include panoramic 
radiography and CT. Recently, the value of three- 
dimensional CT (3D-CT) before surgery has been 
advocated 9. 

Ankylosis can be classified into intracapsular/
articular or true ankylosis extra-articular or false 
ankylosis. Intra-articular ankylosis has been classified 
into four types as Type I, II, III, and IV 5. 

Type I occurs where the condyle is medially 
angulated and associated with deformed articular fossa 
together with a mild to moderate amount of new bone 
formation. the head was flattened or deformed but lay 
closely approximated to the upper articular surface. 
There are injury-producing fracture-dislocation to 
head and neck of mandible and laceration of capsular 
ligaments 

Type IV is found when the joint architecture is 
replaced completely by bone with a fusion of the fibrous 
adhesions all around the joint, making the movement 
impossible. This is probably followed by a comminuted 
fracture of the head of mandible/condyle. 

Type II is found where there is no recognizable 
condyle or fossa but instead a large mass of new bone 
extending from the ramus to the base of the skull. The head 
is misshapen or flattened, but it is still distinguishable 
and lay in close approximation to the articular surface. 
There is, however; Bony fusion of the head to the 
outer edge of the articular surface either anteriorly or 
posteriorly, but this is limited to small areas. Deeper 
to this, the upper articular surface and articular disc are 
undamaged. this probably was followed by a severely 
comminuted fracture of the head with associated partial 
damage to the upper articular surface 

Type III ankylosis usually results from medially 
displaced fracture-dislocation with bone bridging the 
mandibular ramus to the zygomatic arch. A bony block 
is seen to bridge across the ramus of the mandible and 
the zygomatic arch. the upper articular surface and 
articular disc and deeper aspect are intact. The displaced 
head is seen to atrophic and laying either .free are 
fused medial side of the upper end of the ramus. This is 
probably followed by a severe condyle. Sigmoid notch 
and coronoid process to the zygomatic arch and glenoid 
fossa. The Bony block was wide and deep and extended 
between the ramus and the upper articular surface, 
completely replacing the architecture of the joint. this 
perhaps followed. fracture of the neck of the mandible 
with dislocation of the head and associated injury to the 
capsule ligaments, Articular disc, and even the upper 
articular surface 

It is possible to reconstruct the series of events and 
changes that would have taken place from infliction of 
trauma to the development of the bony ankylosis. Trauma 
leads to the development of Bony ankylosis. Trauma 
leads to the fracture of the head or neck of the mandible 
with or without dislocation of the head, disruption of the 
capsular ligament, Articular surface, and /or articular 
disc as well as adjoining periosteum, and accompanying 
hemarthrosis. Also, Cancer cells exhibit a wide range 
of genetic alterations that include gene rearrangements, 
point mutations, and gene amplification, leading to 
disturbances in molecular pathways modifying cell 
growth, survival, and metastasis 1011. This is followed 
by a varying period of restricted mobility or complete 
immobility of the joint because of pain. The hematoma 
organizes, and the ensuring fibrosis in and around the 
joint leads to further restriction of mobility and gradual 
bone formation across the joint or between the upward 
displaced ramus and the zygomatic arch from the 
disrupted periosteum. The bone formation varies with 
the severity of the injury and disruption of the structures, 
i.e; varying from thin bony spicules across the joint to 
complete replacement of the joint by a bony bridge 
extending from mandibular ramus to upper articular and/
or the zygomatic arch. The bony bridge maybe 1 ¼ inch 
across and more than 1 inch in thickness 5,7.

The upward displacement of ramus reduces the 
apparent vertical height of the mandible. and in unilateral 
cases produces facial asymmetry and deviation of 
the chin to the affected side, which starts appearing 
relatively full. In bilateral cases, it causes the rescission 
of the chin and open bite. restriction in the range of 
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mouth opening and persistent efforts by depressors in 
the mandible (digastric mylohyoid) produces marked 
notching in the lower border of the mandible in front of 
the insertion of the masseter and medial pterygoid. This 
is especially marked during childhood and adolescence. 
The presence or absence of dental malocclusion depends 
on the relative position of the teeth and their fixation 
following trauma 1213. With the rise of mandibular ramus 
by the upward pull of masseter and the pterygoid on the 
affected side there is relaxation of temporalis, masseter, 
and medial pterygoid on the affected side, which over 
a period of months and years become atrophic from 
disuse and get contracted. These changes in muscles 
may also occur on the normal side. This interferes 
with immediate restoration of the full range of mouth 
opening after temporomandibular joint arthroplasty 
because of the inability of these muscles to stretch to 
normal dimensions. Several factors may influence the 
perception of pain as it is a complex process. Dental 
pain and needs to be considered more often as a possible 
diagnosis also 14151617. 

Therefore, it is recommended that coronal and 
axial CT are essential in identifying the relationship of 
these vital structures to the ankylosed bone mass. It is 
important for surgeons to improve their knowledge to 
enable the diagnosis and management of patients to have 
a more positive attitude toward these patients 181920. It 
can be recommended that the choice of investigation 
can depend on the size of the lesion 2122. These findings 
do not match the results of the previous literature, but 
this difference may be due to a change in geographical 
distribution which plays the role in the change in 
etiological factor, socioeconomic status of the patients 
we recommend more detailed and long term followup to 
include more numbers of cases. 

Conclusion 
Our result shows there is significant male predilection 

with more number of unilateral temporomandibular joint 
Ankylosis cases than bilateral and also higher incidence 
of Sawhney’s type 2 temporomandibular joint followed 
by type 3 and type 1 & 4 respectively. And, there is no 
association between type of temporomandibular joint 
ankylosis and gender or type of temporomandibular 
joint ankylosis with the number of joints involved. 

Acknowledgments : The authors would like to 
acknowledge the help and support rendered by the 
department of oral and maxillofacial surgery and 

information technology of Saveetha Dental College and 
Hospitals for their constant assistance with the research. 

Conflict of Interest: The authors declare no 
conflicts of interest. 

Source of Funding : Self. 

Ethical Clearance: It is taken from “Saveetha 
Institute Human Ethical Committee” (Ethical Approval 
Number- SDC/SIHEC/2020/DIASDATA/0619-0320)

References
1. 	 McKay GS, Yemm R, Cadden SW. The structure 

and function of the temporomandibular joint 
[Internet]. Vol. 173, British Dental Journal. 1992. p. 
127–32. Available from: http://dx.doi.org/10.1038/
sj.bdj.4807966

2. 	 Roychoudhury A, Parkash H, Trikha A. 
Functional restoration by gap arthroplasty in 
temporomandibular joint ankylosis: a report of 50 
cases. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod. 1999 Feb;87(2):166–9.

3. 	 Erol B, Tanrikulu R, Görgün B. A clinical study 
on ankylosis of the temporomandibular joint 
[Internet]. Vol. 34, Journal of Cranio-Maxillofacial 
Surgery. 2006. p. 100–6. Available from: http://
dx.doi.org/10.1016/j.jcms.2005.07.008

4. 	 Topazian RG. ETIOLOGY OF ANKYLOSIS OF 
TEMPOROMANDIBULAR JOINT: ANALYSIS 
OF 44 CASES. J Oral Surg Anesth Hosp Dent 
Serv. 1964 May;22:227–33.

5. 	 Sawhney CP. Bony Ankylosis of the 
Temporomandibular Joint [Internet]. Vol. 77, Plastic 
and Reconstructive Surgery. 1986. p. 29. Available 
from: http://dx.doi.org/10.1097/00006534-
198601000-00006

6. 	 Patturaja K, Pradeep D. Awareness of Basic Dental 
Procedure among General Population [Internet]. 
Vol. 9, Research Journal of Pharmacy and 
Technology. 2016. p. 1349. Available from: http://
dx.doi.org/10.5958/0974-360x.2016.00258.4

7. 	 Aggarwal S, Mukhopadhyay S, Berry M, Bhargava 
S. Bony ankylosis of the temporomandibular joint: 
A computed tomography study [Internet]. Vol. 
69, Oral Surgery, Oral Medicine, Oral Pathology. 
1990. p. 128–32. Available from: http://dx.doi.
org/10.1016/0030-4220(90)90281-v

8. 	 Obiechina AE, Arotiba JT, Fasola AO. Ankylosis 



5684      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

of the temporomandibular joint as a complication 
of forceps delivery: report of a case. West Afr J 
Med. 1999 Apr;18(2):144–6.

9. 	 Jain SV, Vijayakumar Jain S, Muthusekhar MR, 
Baig MF, Senthilnathan P, Loganathan S, et al. 
Evaluation of Three-Dimensional Changes in 
Pharyngeal Airway Following Isolated Lefort One 
Osteotomy for the Correction of Vertical Maxillary 
Excess: A Prospective Study [Internet]. Vol. 18, 
Journal of Maxillofacial and Oral Surgery. 2019. p. 
139–46. Available from: http://dx.doi.org/10.1007/
s12663-018-1113-4

10. 	 Marimuthu M, Andiappan M, Wahab A, 
Muthusekhar MR, Balakrishnan A, Shanmugam S. 
Canonical Wnt pathway gene expression and their 
clinical correlation in oral squamous cell carcinoma. 
Indian J Dent Res. 2018 May;29(3):291–7.

11. 	 Patil SB, Durairaj D, Suresh Kumar G, Karthikeyan 
D, Pradeep D. Comparison of Extended Nasolabial 
Flap Versus Buccal Fat Pad Graft in the Surgical 
Management of Oral Submucous Fibrosis: A 
Prospective Pilot Study [Internet]. Vol. 16, Journal 
of Maxillofacial and Oral Surgery. 2017. p. 312–21. 
Available from: http://dx.doi.org/10.1007/s12663-
016-0975-6

12. 	 Jesudasan JS, Abdul Wahab PU, Muthu Sekhar 
MR. Effectiveness of 0.2% chlorhexidine gel and 
a eugenol-based paste on postoperative alveolar 
osteitis in patients having third molars extracted: 
a randomised controlled clinical trial [Internet]. 
Vol. 53, British Journal of Oral and Maxillofacial 
Surgery. 2015. p. 826–30. Available from: http://
dx.doi.org/10.1016/j.bjoms.2015.06.022

13. 	 Kumar S, Rahman R. KNOWLEDGE, 
AWARENESS, AND PRACTICES REGARDING 
BIOMEDICAL WASTE MANAGEMENT 
AMONG UNDERGRADUATE DENTAL 
STUDENTS [Internet]. Vol. 10, Asian Journal of 
Pharmaceutical and Clinical Research. 2017. p. 
341. Available from: http://dx.doi.org/10.22159/
ajpcr.2017.v10i8.19101

14. 	 Kumar S. RELATIONSHIP BETWEEN DENTAL 
ANXIETY AND PAIN EXPERIENCE DURING 
DENTAL EXTRACTIONS [Internet]. Vol. 10, 
Asian Journal of Pharmaceutical and Clinical 
Research. 2017. p. 458. Available from: http://
dx.doi.org/10.22159/ajpcr.2017.v10i3.16518

15. 	 Rao TD, Santhosh Kumar MP. Analgesic Efficacy of 
Paracetamol Vs Ketorolac after Dental Extractions 

[Internet]. Vol. 11, Research Journal of Pharmacy 
and Technology. 2018. p. 3375. Available from: 
http://dx.doi.org/10.5958/0974-360x.2018.00621.2

16. 	 Kumar S. THE EMERGING ROLE OF 
BOTULINUM TOXIN IN THE TREATMENT 
OF OROFACIAL DISORDERS: LITERATURE 
UPDATE [Internet]. Vol. 10, Asian Journal of 
Pharmaceutical and Clinical Research. 2017. p. 
21. Available from: http://dx.doi.org/10.22159/
ajpcr.2017.v10i9.16914

17. 	 Abhinav RP, Sweta VR, Ramesh A. Role of virtual 
reality in pain perception of patients following the 
administration of local anesthesia [Internet]. Vol. 
9, Annals of Maxillofacial Surgery. 2019. p. 110. 
Available from: http://dx.doi.org/10.4103/ams.
ams_263_18

18. 	 Abhinav RP, Selvarasu K, Maheswari GU, Taltia 
AA. The Patterns and Etiology of Maxillofacial 
Trauma in South India. Ann Maxillofac Surg. 2019 
Jan;9(1):114–7.

19. 	 Kumar S, Sneha S. KNOWLEDGE AND 
AWARENESS REGARDING ANTIBIOTIC 
PROPHYLAXIS FOR INFECTIVE 
ENDOCARDITIS AMONG UNDERGRADUATE 
DENTAL STUDENTS [Internet]. Asian Journal 
of Pharmaceutical and Clinical Research. 2016. p. 
154. Available from: http://dx.doi.org/10.22159/
ajpcr.2016.v9s2.13405

20. 	 Kumar S. KNOWLEDGE, ATTITUDE 
AND AWARENESS OF DENTAL 
UNDERGRADUATE STUDENTS REGARDING 
HIV/AIDS PATIENTS [Internet]. Vol. 10, Asian 
Journal of Pharmaceutical and Clinical Research. 
2017. p. 175. Available from: http://dx.doi.
org/10.22159/ajpcr.2017.v10i5.17277

21. 	 Packiri S. Management of Paediatric Oral Ranula: 
A Systematic Review [Internet]. JOURNAL OF 
CLINICAL AND DIAGNOSTIC RESEARCH. 
2017. Available from: http://dx.doi.org/10.7860/
jcdr/2017/28498.10622

22. 	 Christabel A, Anantanarayanan P, Subash P, 
Soh CL, Ramanathan M, Muthusekhar MR, et 
al. Comparison of pterygomaxillary dysjunction 
with tuberosity separation in isolated Le Fort I 
osteotomies: a prospective, multi-centre, triple-
blind, randomized controlled trial [Internet]. Vol. 
45, International Journal of Oral and Maxillofacial 
Surgery. 2016. p. 180–5. Available from: http://
dx.doi.org/10.1016/j.ijom.2015.07.021 


