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ABSTRACT 
Ankylosis of the temporomandibular joint is described as a bony or fibrous adhesion 
of the anatomic joint components that restricts the ability to open the mouth, 
impairing mastication, speech, and oral hygiene as well as unintentionally affecting 
mandibular growth. Ankylosis of the temporomandibular joint affects young children 
frequently. Ankylosis can be of various types like fibrous, fibro-osseous, or bony, and 
unilateral or bilateral. To produce reliable results, surgery for TMJ ankylosis requires 
meticulous evaluation and preparation. Treatment aims include treating joint 
mobility as well as preventing relapse. 
 
KEYWORDS: temporomandibular joint, autogenous tissue, gap arthroplasty, 
distraction osteogenesis 
 
INTRODUCTION 
The word “ankylosis” is of Greek origin and means a stiff joint.[1] The 
temporomandibular joint (TMJ), from a functional point of view, is one of the most 
important joints in the human body. It consists of a condylar process of the mandible, 
temporal fossa, articular disc and joint capsule.[2]  
 
Temporomandibular joint (TMJ) ankylosis is a pathologic condition where the 
mandible is fused to the fossa by bony or fibrotic tissues.[3] TMJ ankylosis may be 
caused by various factors, including trauma, systemic and local inflammatory 
conditions, or neoplasm in the joint.[4] Trauma and local-systemic infection are the 
well-known causes of TMJ ankylosis. Trauma, which is the most important etiologic 
factor in causing TMJ often resulting in haematoma, which eventually organizes and 
ossifies.[5] Trauma is the major cause, others being rheumatoid arthritis, 
degenerative arthritis, infectious spondylitis, and psoriasis.[1] Temporomandibular 
joint (TMJ) ankylosis is an extremely disabling affliction that causes problems in 
mastication, digestion, speech, appearance, and hygiene.[6] It also has an impact on 
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the psychological development of the patient with concerns related to an inability to 
open the mouth.[7] When present in the young, growth disturbances of the mandible 
specifically creates facial asymmetries or severe mandibular deficiencies.[8] 

However, in a young patient, a joint injury may not be noticed immediately. The first 
sign of a significant problem may be increasing limitation of jaw opening, usually 
noticed by the dentist. Pain is uncommon.[9] When it occurs in children, it can cause 
secondary dentofacial deformities with physical and psychological disability.[10] 
 
It is generally recommended that as soon as the condition is diagnosed, the surgery 
of TMJ ankylosis should be initiated.[11] The management goal in TMJ ankylosis is to 
increase the patient’s mandibular function, correct associated facial deformity, 
decrease pain, and prevent reankylosis.[3] The mainstay of treatment for TMJA across 
the world is surgery; however, the choice of technique and sequence of management 
vary among surgeons and institutions.[12] 
 
CLASSIFICATION OF TMJ ANKYLOSIS 
TMJ ankylosis has been broadly classified by Kazanjian as true ankylosis when the 
joint is affected and false ankylosis when the fusion is extra-articular.[12] According 
to the type of tissue growing in the intracapsular structures of the joint, ankylosis is 
classified as fibrous, bony or mixed.[2] Over the years several classification systems 
have been proposed for TMJA, which are widely based on the radiographic extent of 
the ankylotic mass and the histologic features. Most of the classifications are 
modifications of the classification proposed by Sawhney.[12] Sawhney divided TMJ 
ankylosis into 4 types: 
 
Type I: The head of the condylar process is visible but significantly deformed, with 
the fibroadhesions making TMJ movement impossible.[2] 
Type II: consolidation of the deformed condylar head and articular surface mainly at 
the edges and in the anterior and posterior parts of the structures. The medial part of 
the condylar head remains undamaged.[12] 
Type III: The ankylotic mass involves the mandibular ramus and zygomatic arch; an 
atrophic and displaced fragment of the anterior part of the condylar head is in a 
medial location[2] 
Type IV: complete obliteration of the joint by a bony ankylotic mass between the 
cranial base and the mandibular ramus.[12] 
 
MANAGEMENT OF TMJ ANKYLOSIS 
Management of TMJ ankylosis is mainly through surgical intervention. [13] This 
usually requires a combination of surgical release, post-operative rehabilitation with 
the aid of aggressive physiotherapy and reconstruction of the joint to permit growth, 
if needed and movement and to restore facial symmetry.[14] The first steps in 
developing methods of surgical treatment of TMJ affected by ankylosis were taken in 
1851. From 1850 to 1860, condylectomy and arthroplasty of the newly-created joint 
cavity were performed using a myofascial flap.[2] According to the theory of 
functional matrix and mandibular development, early surgical intervention must be 
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applied, no matter what the age of the patient, in order to prevent recurrence and the 
subsequent emergence of unilateral retrusion and asymmetry. [15] The management 
goal in TMJ ankylosis is to increase the patient's mandibular function, correct 
associated facial deformity, decrease pain, and prevent reankylosis.[3] The holistic 
approach for the management of TMJ ankylosis involves not only adequate mouth 
opening but also correcting the associated facial deformity.[16] 
 
The effective treatment of TMJ ankylosis requires detailed preoperative evaluation of 
the type and extent of the deformity. [17] The spectrum of management of this joint 
in TMJ ankylosis (TMJa) ranges from gap arthroplasty to alloplastic total joint 
replacement.[18] The time of the diagnosis, the type of operation and the policy of 
treatment vary from one country to another. However, the main principles are the 
same: (a) satisfactory resection of the ankylotic segment; (b) use of interpositional 
spacer, if it is needed; (c) early aggressive and insistive postoperative 
physiotherapy.[5]  
 
Surgical removal of the ankylotic mass as well as reconstruction of the TMJ with 
different types of materials is a most common method used for the TMJ ankylosis 
patient. Reconstruction of the TMJ with autogenous element represents one of the 
most intriguing and challenging operations in all of bone grafting.[8] 
 
Surgical Approach 
Four main surgical techniques are currently advocated in the treatment of TMJA:  
(1) Gap Arthroplasty 
(2) Interpositional Arthroplasty 
(3) reconstruction of the joint with autogenous grafts, alloplastic materials, or a 

combination of both and 
(4) distraction osteogenesis (DO)/orthognathic surgery for secondary deformity 

correction.[11]  
It is necessary to use an inter positional material to prevent TMJ re-ankylosis after 
arthroplasty.[13] 
 
Gap Arthroplasty: GA is the oldest technique used in treating TMJA.[12] Gap 
arthroplasty without spacer and the sylastic sheet as an interposition material were 
preferred in the cases which did not have severe ankylosis.[5] The so called 'gap 
arthroplasty' still has its place in a few selected adult patients, where the condition is 
recent with no secondary changes in the musculoskeletal structures.[19] GA is 
technically less challenging, with a shorter operation time and less expense compared 
to interpositional arthroplasty; however, the rates of reankylosis are higher.[12] 
Topazian compared gap and interpositional arthroplasties and reported 53 % 
incidence of recurrence, when the gap arthroplasty method was used without 
interposition.[8] 
 
Interpositional Arthroplasty: Interposition arthroplasty of TMJ ankylosis has been in 
use for more than 100 years.[19] In cases of reankylosis following gap arthroplasty, 
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interpositional arthroplasty has been recommended as the treatment of choice.[12] 
Interpositional arthroplasty involves creation of a gap, but in addition a barrier 
(autogenous or alloplastic) was inserted between the cut bony surface to minimize 
the risk of recurrence and to maintain the vertical height of the ramus.[8] 
 
Reconstruction of joint and total joint reconstruction: Total prosthetic replacement 
(TJR) in TMJ ankylosis replaces all involved components like condyle, intervening 
tissue as disc and glenoid fossa.[18] TJR can be divided into autogenous replacement, 
such as costochondral (CCG) and sternoclavicular grafts (SCG); microvascular 
reconstruction; or alloplastic replacement.[3] Various autogenous grafts have been 
used in the reconstruction of the TMJ. These include the fibula, clavicle, 
sternoclavicular joint, iliac bone, metatarsal bone and metatarsal-phalangeal 
joint.[21] Another solution applied in order to reconstruct the TMJ is the use of 
alloplastic joint replacement, which thus far has been applied primarily in adult 
patients.[2] Autogenic tissues have gained popularity over allogenic materials 
because the latter tend to initiate foreign body reaction.[21] Reconstruction of the 
ramal-condylar unit with a costochondral graft (CCG) has been advocated, especially 
in young patients, as the graft is believed to possess growth potential.[12] It has 
almost similar primary and secondary cartilage to those of the mandibular condyle 
and therefore it is thought that its growth potential is similar to that of the 
condyle.[21] It is recommended that early mobilization and aggressive physiotherapy 
should be done after releasing the intermaxillary fixation (IMF) and immediately 
postoperatively for patients reconstructed with the costochondral graft.[11] 
 
Distraction Osteogenesis: Distraction osteogenesis constitutes another reconstruction 
method applied to the TMJ structures damaged by ankylosis.[2] This technique 
involves gradual advancement of surgically created transport segment from the 
ramus toward the articulating surface of the temporal bone. The gap created after 
distraction is gradually filled with bone, while the leading edge is covered with 
fibrocartilaginous cap acting as an articular disc of the joint.[22] The long-term 
results are good provided intensive postoperative physiotherapy is carried out.[2] 
For children with congenital micrognathia or midface hypoplasia, distraction 
osteogenesis can produce large advancements, eliminating the need for bone grafting, 
with less risk of relapse.[12] DO provides large elongation of the mandible, with soft 
tissue lengthening that gives stability, minimal relapse, and no donor site morbidity 
of graft harvesting.[18] A negative aspect of the distraction osteogenesis is the 
amount of bone left after the removal of affected tissues, limiting the possibility of 
creating a segment for the transporting distraction osteogenesis.[2]  
 
Role of postoperative physiotherapy: Relapse can be prevented by early and 
rigorous physiotherapy for a minimum of 6 months.[12] 
 
CONCLUSION 
Temporomandibular joint (TMJ) ankylosis is a pathologic condition where the 
mandible is fused to the fossa by bony or fibrotic tissues. 
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It is a serious condition that may cause problems in mastication, digestion, speech, 
appearance, and hygiene. The aim of treatment for TMJ ankylosis is to improve the 
patient's mandibular function, rectify any related facial deformities, reduce the pain, 
and prevent reankylosis. TMJ ankylosis is mainly managed through surgical 
intervention. Various surgical techniques such as gap arthroplasty, interpositional 
arthroplasty, reconstruction of the joint with autogenous grafts, alloplastic materials, 
or a combination of both, and distraction osteogenesis (DO)/orthognathic surgery for 
secondary deformity correction can be used. The fundamental guidelines for 
treatment remain the same, which include: a successful excision of ankylotic segment; 
the use of an interpositional spacer, if necessary; and an active and persistent early 
postoperative physiotherapy. Gap arthroplasty can be used in patients with no 
secondary changes in the musculoskeletal structures. Interpositional arthroplasty 
has been recommended as the treatment of choice in case of reankylosis following 
gap arthroplasty. In young or growing patients reconstruction of the ramal-condylar 
unit with a costochondral graft (CCG) has been advocated. Distraction Osteogenesis 
is also emerging as a popular technique especially due to its minimal relapse and 
eliminating the need of bone grafting. 
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