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ABSTRACT
Temporomandibular Joint Ankylosis(TMJA) may manifest in patients with several predisposing systemic conditions. A case of extraarticular TMJA is presented in a patient diagnosed with Fibrodysplasia Ossificans Progressive(FOP) is presented. The features, diagnosis and management of TMJA superimposed on this condition is presented through a qualitative systematic review of literature.
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KEY CLINICAL MESSAGE

Fibrodysplasia Ossificans Progressiva(FOP) is a rare cause of Temporomandibular joint Ankylosis(TMJA). TMJA in FOP is an absolute contraindication for surgery since surgery(including routine dental procedures) may lead to recurrence and exacerbated worsening of the condition. Atraumatic dental treatment, preventive dentistry and Genetic counselling must be included in the management protocol.
INTRODUCTION

Temporomandibular joint ankylosis (TMJA), irrespective of the etiology or type leads to a significant compromise in the quality of life in terms of function, nutrition and aesthetics1, The management of TMJA is essentially surgical2. Early diagnosis, prompt surgery (often multi-stage) and long-term follow-up with a multispecialty team ensures effective comprehensive management of this condition. Several systemic conditions like Ankylosing spondylitis, Rheumatoid arthritis predispose a patient to developing TMJA and that the management of TMJA in these patients is essentially like those without pre-existing systemic conditions. We report a case of TMJA as a manifestation of a rare systemic condition, specifically to emphasize one of the most important dictums of medical ethics, ‘primum non nocere’.
CASE PRESENTATION

A 60-year-old female was referred to our Centre by a general practitioner with pain in her left lower back tooth region of 15 days duration. The diagnosis by the GP was Acute apical periodontitis of tooth 38 but only symptomatic treatment could be instituted due to the restricted mouth opening. On elucidation of relevant history, the patient developed restriction in the mouth opening 30 years ago after sustaining trauma to her back after slip and fall-off stairs. She concurrently started developing gradual restriction in the movement of neck, shoulders, legs and back leading to difficult daily activities. She experienced intermittent pain in relation to her Left lower III Molar which was managed symptomatically over a period of 5 years. She was diagnosed with Bilateral knee osteoarthritis and was on conservative symptomatic management for the same, no other contributory medical, surgical, dental, treatment or personal history was evident. She was not a product of a consanguineous marriage and there was no family history of the disease. 
EXAMINATION


All systems were normal on routine examination. Vital signs were within normal limits. She had a kypho-scoliotic appearance with complete restriction in the neck and back movements in all three-dimensions (Fig 1). Neck was tilted and fixed to the Left side and forward (Fig 2,3). Bilateral shoulder movements were restricted. Bilateral hips, knees and ankles showed normal but painful movement in all three-dimensions. On maxillofacial examination, she had a mouth opening of 4 mm with minimal protrusive and laterotrusive movements (Fig 4). The oral hygiene was poor; tooth 38 was grossly decayed and 45 was a decayed root.
INVESTIGATIONS
All routine haematological and serum biochemical investigations were within normal limits, especially erythrocyte sedimentation rate, C-reactive protein and Serum alkaline phosphatase were unremarkable. Radiographic examination with non-contrast computed tomography revealed multifocal heterotopic soft tissue ossification and pseudo exostosis predominantly involving the posterolateral aspects of bilateral chest wall (right > left), extending caudally as a plaque like ossification in the dorsolumbar region. Synostosis were seen between multiple ribs, vertebral bodies and posterior elements and bilateral scapula (Fig 5,6). Degenerative osteoarthritic changes were seen in bilateral knee joints (Fig 7). Hand wrist radiographs were unremarkable (Fig 8). Foot radiographs revealed degenerative changes with reduced first metatarsophalangeal joint with adjacent osteophytic changes (Fig 9). Soft tissue ossification was seen lateral to the cuboid bone and cortical whiskering along the medial malleolus.

Orthopantomogram revealed flattening and notching of condylar head on the Left side (Fig 10). NCCT (Non-contrast computed tomography)/MRI (Magnetic resonance imaging) did not reveal any evidence of bony/ fibrous TMJ articular ankylotic changes. However, ossified bony bridge was visualized on the left side from the infratemporal fossa to the medial surface of the ramus with intervening radiolucency suggestive of extra-articular ankylosis (Fig 11).
DIAGNOSIS AND TREATMENT PLAN

Correlating the history and clinical findings overlapped on the radiological picture of extra-articular ankylosis, the patient was diagnosed of having Fibrodysplasia ossificans progressiva (FOP). The patient was counselled for palliative management and was taken up under General anesthesia for the extraction of teeth 38 and 45 through the buccal approach. Post-operative period was uneventful. No worsening of her existing mouth opening was seen after a follow up of 1 year. The patient and her daughter were counselled for genetic testing, but both denied the same.
LITERATURE REVIEW
Systematic review of literature was conducted to review the characteristics of maxillofacial involvement and treatment strategies for the Restricted mandibular movements (RMM) in patients with FOP. The study was exempted from Institutional ethical committee approval.
INCLUSION CRITERIA

Case reports, Case studies, Case series, retrospective studies, prospective studies, observational studies, Randomised control trials, non-randomised control trials with specific information on the involvement of maxillofacial region and RMM were included in the review. Articles in English or with English translation were preferred. No publication date or publication status limits were applied.
EXCLUSION CRITERIA

Studies on FOP patients with no specific details on maxillofacial involvement or RMM were excluded.

LITERATURE SEARCH
A systematic electronic search of PubMed, Medline-Ovid, Springer Link, Embase, Scopus, Science Direct and Cochrane Database was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement on 16 Nov 2021 for articles in English (Fig 12). A manual search of the oral and maxillofacial surgery related journals including Journal of Oral and Maxillofacial Surgery, International Journal of Oral and Maxillofacial Surgery, British Journal of Oral and Maxillofacial Surgery, Journal of Craniomaxillofacial Surgery, Journal of Craniofacial Surgery, Journal of Maxillofacial Oral Surgery, Journal of Oral Surgery, Medicine and Pathology, Oral and Maxillofacial Surgery, Oral Surgery, Oral Medicine, Oral Pathology, Oral radiology, Plastic and Reconstructive Surgery and Journal of Craniomaxillofacial Trauma and Reconstruction. The search string used was ((Fibrodysplasia ossificans progressiva) OR (Stoneman syndrome) OR (Stoneman disease) OR (Munch Meyer disease) OR (Myositis ossificans progressive) AND ((Temporomandibular Joint) OR (TMJ) OR (Jaw) OR (extraarticular)) AND ((Ankylosis) OR (Restriction)). The literature search was carried out by the first and the second author separately and confirmed for uniformity.
RESULTS
62 articles were scanned after removing duplicates for relevance and availability of specific information related to restriction of mandibular movement (RMM) in FOP. 32 articles were excluded due to insufficient information, language other than English or due to the irrelevance to the topic. The 30 articles included in the review are presented in Table 1. Statistical analysis of the findings of the cases in the literature review was not possible due to the non-uniformity of the reported findings. The review was confined to being a Qualitative systematic review. 
The following are the important observations from the literature review: In patients with FOP, the age of onset of RMM is variable, some manifesting even congenitally. However, most of the patients manifest RMM during the second decade of their life. There is a very slight female preponderance of FOP patients with RMM (30 males,34 females). Most of the patients have been pre-diagnosed with FOP when they report with RMM, but delayed diagnosis or previous misdiagnosis is a common feature. The onset of RMM may be spontaneous or post-trauma (including iatrogenic causes like surgery/biopsy in previously undiagnosed patients, nerve blocks or jaw stretching during dental therapy). The most common dental manifestation includes multiple decayed teeth with or without abscess formation. The most common cause of RMM in FOP is Extraarticular ankylosis but classic TMJ Bony ankylosis is also evident in some cases. Extraarticular ankylosis also present with condylar flattening and tendency to bifid condyle on radiographic examination. Mandibular retrognathia has been reported in some cases but the same fails to be mentioned in most of the reported cases possibly due to the later onset of TMJA. Great toe malformation (GTM) is found in a large majority of patients, but the phenotypical expression is variable and therefore are not pathognomonic of the disease. FOP patients with RMM, always had other joint involvements with restricted movements except in a familial cluster of patients with exclusive maxillofacial involvement. Majority of the patients were deferred surgical management while in those patients in whom surgery was attempted, recurrence of TMJA was inevitable, fast, and more debilitating. Most of the patients underwent palliative treatment with dental extractions, restorations, or endodontic treatment under General anesthesia (GA). Preventive measures like Topical fluoride application, oral hygiene instructions and oral prophylaxis have also been instituted.
DISCUSSION

TMJA is a debilitating condition, the diagnosis of which is a prompt indication for absolute surgical management. FOP is a recognized cause of TMJA, but the awareness of the condition appears to be low amongst clinicians due to its rarity. Studies reveal that 90% patients of FOP have a history of misdiagnosis and 67 % undergo unwarranted diagnostic procedures resulting in flare ups3. Our patient was not diagnosed of FOP but was being managed for Osteoarthritis for 25 years. The exact events leading to the diagnosis of FOP in the cases presented in the review is not exactly known but instances of misdiagnosis and delayed diagnosis exist. 

FOP is an extremely rare catastrophic genetic disorder affecting 1 in 1.7 million4 (Range: 0.6 to 2 per million) with a current approximate estimate of 3900 cases worldwide. It may occur sporadically or inherited in an autosomal dominant(AD) pattern with variable expressivity but complete penetrance5. The rarity of the disease precludes large single centre cohorts for review. However, existence of worldwide associations like International FOP association(IFOPA) have enabled availability of larger cohorts for review. 

FOP results in heterotopic ossification(HO) of ligaments, tendons and skeletal muscles6 progressing similar to embryonic skeletal formation6 leading to ectopic skeletenogenesis7 . The etiology is controversial but overexpression of BMP-4, by an altered inhibitory mechanism (altered NOG polypeptide coded by NOG; NOG deactivates BMP 4) is the most accepted mechanism and the locus has been mapped to 17q21-228. ACVR1 gene mutation has also been found in a majority of patients with FOP9. Gene analysis for confirmation may not be available or possible in all patients due to consent and affordability reasons.

The average age of onset of ossification is 5 years5. Trauma is the most common trigger, although spontaneous onset is also reported6. Unresolving erythematous painful nodules occur in the subcutaneous and muscular tissues that lead to progressive ossification10. The diagnostic triad for this disorder is GTM, usually microdactyly of great toes, progressive HO in an endochondral manner and HO in characteristic anatomical patterns progressing from cranial, proximal, axial and dorsal regions to caudal, distal, appendicular and ventral regions11. Extraocular muscles, diaphragm, muscles of deglutition, heart, tongue, abdominal wall, perineum and viscera are spared11,12. However, GTM is variable; occurs in only 75-95 % of the cases and therefore is not pathognomonic of the disease5,12. Biochemical investigations are generally normal but discrete increase in Erythrocyte sedimentation rate13 and Alkaline phosphatase14 have been reported during flare-up episodes.  
Diagnosis is mainly clinical and radiological, although genetic linkage analysis is confirmatory15. Ultrasonography and Magnetic resonance imaging may be useful in confirming early cases due to their ability to detect edema and neovascularization. Bone scintigraphy helps detecting active areas of bone formation14. Non-contrast computed tomography will help identify the anatomical extent of the bone formation3. However, in clinically well-established cases, conventional whole body radiographs are sufficient for diagnosis6,16. The phenotypic expression and longevity is variable in this condition depending on the areas affected. Death, if occurs due to FOP is generally due to spine and rib cage ankylosis6.


The most debilitating manifestation of FOP is the ossification of masticatory muscles TMJA3. TMJ is one of the last joints to be involved3,16. But 71% of the patients with FOP are affected with TMJA15 and 68% of them have been found to be extra-articular in nature17. Restriction of mandibular opening occurs at an average age of 18 years and that the average age with no jaw involvement is 12.1 years17. On analysis of literature, release of ankylosis have always resulted in short-lived improvement and a guaranteed recurrence with exaggerated bone formation6. Several treatment options have been explored but no effective treatment exists for this disorder till date13.

The reasons for presenting this fairly straight forward case report with review of literature is manifold: Firstly, FOP is rare but nevertheless an important cause of TMJA and has to be considered in every patient presenting with TMJA. Some patients may manifest isolated TMJA prior to developing other lesions and the maxillofacial surgeon/dental surgeon happens to be the first consultant. Though not confirmatory, examination of the entire skeletal system especially GTM, hallux valgus should be eliminated in these patients. Absence of GTM does not eliminate the possibility of FOP as seen in our case but its presence mandates further evaluation. Secondly, considering the literature, TMJA in FOP happens to be an absolute contraindication for surgery. Any surgery for release of ankylosis will lead to recurrence and worsening of the condition18. Perhaps, surgery is not the solution to all TMJA. Thirdly, identification of this condition is important to institute preventive dentistry to prevent secondary manifestations of TMJA6. Fourthly, routine dental treatment e.g: Inferior alveolar nerve block (IANB) may precipitate HO in FOP patients19. Therefore, GTM should be a part of examination of normal young patients to prevent iatrogenic precipitation of this condition due to routine oral procedures. Fifthly, many patients may report with dental complications of long standing TMJA in FOP. In such patients, any intramuscular administration of local anesthesia e.g: IANB is contraindicated for reasons of intramuscular HO20. Such cases must be treated under GA administered with a fiberoptic bronchoscope. Overzealous manipulation of the neck, overstretching of the jaw should be avoided11. Dental extractions should be carried as atraumatic as possible through the buccal approach10,11. Sixthly, the lifespan of these patients seem to be increasing and the individuals are fertile16. Known AD pattern of inheritance makes prompt diagnosis and genetic counselling mandatory18. Lastly, the awareness of the existence of this disorder is lacking among clinicians leading to unnecessary invasive diagnostic procedures (like biopsy) leading to worsening of the condition20. Especially, in developing countries like India, the data on the patients with FOP is lacking but the patients with TMJA is high. In short, awareness of FOP amongst the maxillofacial fraternity will prevent precipitation in susceptible normal patients, exacerbation in the existing ones and consideration palliative procedures for dental ailments in patients with FOP.
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