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Abstract
Introduction: Temporomandibular joint ankylosis is a bony or fibrous union of the joint components resulting in limitations in

mouth opening, difficulties in mastication, speech, and oral hygiene, which can, in turn, influence mandibular growth. Conservative
and invasive surgical procedures can be used to treat the condition depending upon the severity of the ankylosis and the age of the
patient.

Aim of the Work: The review summarizes various methods to manage TMJ ankylosis.

Methodology: This article is a comprehensive review of PUBMED from the year 1856 to 2019.

Conclusion: A durable and effective treatment can be attained satisfactorily with the individualized approach in each case. Treat-

ments ranging from arthroplasty of the joint cavity with or without coronoidectomy and joint reconstruction with either a costochondral rib graft or alloplastic material, distraction osteogenesis and intensive mouth-opening exercise, corrective orthognathic surgery,

and conservative management have been seen in the literature. No single procedure can be concluded as the standard treatment of
the condition.
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Introduction
An intracapsular union of the condyle-disc complex to the articular surface on the temporal bone by fibrous adhesions, osseous fusion,

or fibro-osseous union between the condyle disc, glenoid fossa or articular eminence can restrict mandibular movement. This is commonly known as ankylosis of the temporomandibular joint [1].

Several causes can contribute to TMJ ankylosis such as trauma, local or systemic infections, systemic conditions, ankylosing spondyli-

tis, rheumatoid arthritis, or psoriasis. TMJ ankylosis could be congenital, secondary to severe rheumatoid arthritis, tumors near the TMJ,

or secondary to TMJ surgery [2]. The condition can be severe and disabling and can interfere with facial growth and esthetics, functions

like swallowing, mastication and speech, and inability to maintain oral hygiene, which may lead to rampant caries [3].

If just a single side of TMJ is affected, facial asymmetry is seen. Disturbances with the mandibular and facial growth can result in an

airway compromise, which could further lead to physical and psychological disability [2]. If both sides are equally affected, then a characteristic ‘bird face’ may be seen because of the deficient mandible. Prolonged ankylosis eventually leads to atrophic musculature. The
eruption and position of the teeth can be affected by the deformities seen in the alveolar bone [3].

Diagnostic aids like X-rays, CT scans, or MRI tests can evaluate the degree of abnormalities present in the joint bone and or soft tissues.

To treat TMJ, ankylosis can be very challenging as there are a lot of technical difficulties encountered. Also, the recurrence rates are high.
A team effort to treat the aesthetic, social, psychological, and functional problems should be advocated [4].
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The treatment goal of ankylosis is centered around to restore the masticatory function, improve speech, facial aesthetics, and quality

of life and to prevent re-ankylosis. Techniques and methods used to reconstruct the joint after surgery has been controversial. Broadly

surgical interventions are classified into condylectomy, gap arthroplasty, and interpositional arthroplasty. Autogenous, alloplastic, and
xenogenic bovine bone grafts are the commonly used materials for reconstruction seen in literature [5].

In 1851, the steps toward using surgical interventions were begun. The years between 1850 - 1860 saw the usage of the myofascial flap

for condylectomy and arthroplasty [6].

Surgical techniques can either be via a preauricular approach where assess to the condylar head and neck is achieved by an incision

made through the preauricular skin crease. A modification of the preauricular approach begins about a pinna’s length away from the ear,

anterosuperior just within the hairline, and curves backward and downwards well posterior of the main branches of the temporal vessels
till it meets the upper attachment of the ear [7].

Figure 1: The incision in a question mark shape [7].

Gap and interpositional arthroplasty
Gap arthroplasty is a procedure where an ankylotic mass is resected, and pseudarthrosis is allowed to form between the separated

ends of the bones. It is one of the oldest surgical technique which has shorter operation time and can be less demanding. The overall cost
of the operation is cheaper, as well. However, it is associated with a higher risk of reankylosis.

Insertion of interpositional materials after resection of the ankylosis can reduce the risk of reankylosis; hence, it is preferred over gap

arthroplasty. The barrier placed between the gaps can help maintain the vertical height of the ramus, reducing the risk of reankylosis [8].
Over the years the following modalities of the above surgical procedures are widely used [6]:
1.

Arthroplasty of the joint cavity;

3.

Arthroplasty with the insertion of temporalis myofascial flap in the newly created joint cavity supplemented by a simultaneous

2.
4.
5.
6.
7.
8.

Arthroplasty and a free costochondral graft;

unilateral coronoidectomy on the affected side or a bilateral coronoidectomy;
The distraction of the ramus and body of the mandible on the affected side;
Reconstruction of the joint using an alloplastic prosthesis;

Arthroscopic laser-assisted preparation of the articular surfaces;
Postoperative radiotherapy;
Bilateral arthrotomy.
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Autogenous grafts

The use of non-vascularized free autogenous bone grafts from the tibia or clavicle, sternoclavicular joint, iliac crest, ribs, metatarsal

bone, or metatarsophalangeal articulation are popularly used as autogenous bone grafts [4]. Temporalis muscle, dermis-fat graft, auricular cartilage, and buccal pad fat can be used as autogenous interpositional materials. Few authors suggest the usage of the remaining TMJ
disc, after its repositioning. Autologous bone grafts like costochondral, clavicular bone grafts, resected elongated coronoid process and
excised ankylotic mass can be used to reconstruct the ramus-joint complex [9].
Distraction osteogenesis

Distraction osteogenesis is a procedure that can be done before or after the ankylosis has been released to correct any secondary facial

asymmetry. In this method, a reconstruction method is applied to those structures which are damaged by ankylosis. After an osteotomy

cut, segments are transported, advancing through the defect. New bone is created between the osteotomy cuts. The transport segment
is distracted by 0.5 mm twice/day until contact with glenoid fossa is attained. Advancements are carried out till the vertical mandibular

deficiency is corrected. The post-operative results show good improvement provided it is followed by regular physiotherapy sessions [3].
Distraction osteogenesis can also be performed along with interposition arthroplasty [10].

Figure 2: A. Distractor B. OPG During the distraction process [10].

Alloplastic materials
Alloplastic reconstruction of the joint is primarily done in adults. Since it is a mechanical device, the quality of life is improved, but the

durability is uncertain. It is not suggestive to use these materials on growing patients. In 1976 Bilsa., et al. suggested after careful consid-

erations alloplastic materials can be used on growing patients if the condition is very serious [3,11]. There is a noticeable improvement
in the quality of family and social life by using alloplastic prostheses. While doing the implantation of TMJ replacement it is observed that

alloplasty of both articulating structures i.e. the condyle and glenoid fossa needs to be done. Alloplastic materials can be custom made or
stock prosthesis. Few circumstances for the use of this approach [11]:
1.

Severe TMJ inflammation, involving damage of its structures and lack of response to other treatment methods.

3.

Failed bone and soft tissue grafts.

2.
4.

Recurrent fibrous or bony ankylosis not responsive to the modalities of treatment.

Loss of vertical mandibular height and occlusal relationship due to bone resorption, trauma, developmental abnormalities, or
pathological lesions.

The presence of a foreign body can scar the tissues surrounding the TMJ, can cause loss of attachment of the lateral pterygoid muscle,

compromising mobility of the joint, and loss of the mechanical properties of the prosthesis. These are complications associated with the
usage of alloplastic materials [3].
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Figure 3: Custom made Fossa implant (Pure Titanium), ramal implant (wrought alloyed titanium) [12].

Technological advancements in the field of CAD/CAM has allowed the construction of individualized prosthesis specific to patients because of detailed imaging and preparation of 3D stereolithographic models [13].
Postoperative care

Following any surgical procedure, it is important to have active physiotherapy sessions (intensive mouth-opening activities/exercises).

Interocclusal splints Electric stimulation followed by facial exercise also help in improving the mouth opening and facial movement in
patients after surgery. Stretching and relaxing exercises to improve the local circulation helps to reduce pain and improve the flexibility
of the joint [14,15].

Figure 4: A. Maxillary splint with active screws B. Active muscle opening exercises.

Conclusion
Ankylosis is a common disorder of the temporomandibular joint. A variety of techniques have been described in literature about the

management of ankylosis. The time of operation, modality of treatment, and type of operation can vary from region to region. Satisfac-

tory resection of the ankylotic segment, use of an interpositional spacer whenever required, and early and aggressive physiotherapy are
the main principles of the treatment. Early diagnosis and treatment are key to avoid complications. Post-operative physical therapy plays

and crucial role in the success of the surgical intervention. A good surgery and satisfactory reconstruction can be negated by inadequate
physiotherapy routine or poor patient compliance. It is preferable to delay the surgery than risk these complications.

TMJ ankylosis and its complications pose a significant challenge to clinicians due to the great technical difficulty of treatment and re-

currence rates. Out of the many techniques described in the literature, no single one can uniformly produce successful results. The most
difficult goal to achieve is the restoration of function and motion.
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Gap arthroplasty, interpositional arthroplasty, excision, and joint reconstruction with autogenous or alloplastic materials are the frequently used operations, and they should be rightly chosen after correct diagnosis of the condition in each patient [14].

To guide the moth to a comfortable mouth opening and for adequate interdigitation, the use of an intraoral splint can be also used [14].

It is important to assess the pros and cons of the procedure chosen for each case so as to achieve the maximum benefit of the procedure
for every patient.
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