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Discussion
Bisphosphonates (BPH) have been used clinically to treat 
osteoclast mediated bone loss due to osteoporosis, Paget’s, 
multiple myeloma, and metastatic osseous disease. 

Bisphosphonate related osteonecrosis of the jaw (BRONJ) was 
described in 2003 as an intraoral complication of BPH use.

Stage “0” BRONJ (no oral lesions) was described in 2010. The 
jaw is an area of increased risk for developing osteonecrosis with 
its high mechanical stress. 

Musicians, particularly vocalists and instrumentalists (fl utists, 
wood wind players, and to a lesser extent brass players and 
violinists) experience increased biomechanical forces on the TMJ’s 
due to a braced and anterior (protruded) position of the mandible 
and muscular hyperactivity during practice and performance. 

BRONJ can affect the entire jaw and TMJ (including the external 
auditory canal) and fl oor of central cranial fossa. The reported 
incidence of BRONJ is variable (as high as 13.3% in cancer 
patients).

Musculoskeletal symptoms are prevalent in BRONJ and TMJ 
patients. Patients with TMJ disorders have been reported to have 
increased fatigability of the cervical extensor muscles. The early 
recognition and proper management of BRONJ to optimize patient 
outcome is essential as demonstrated in our vocalist. Stage “0” 
BRONJ has been reported after only four doses of BPH. 

Conclusions
• Physicians and musicians need to be aware of the potential 

effects of bisphosphonates in patients with head, neck, and 
facial pain 

• Osteonecrosis can affect the entire mandible (including the TMJ 
and external auditory canal)

• Advanced imaging is necessary for differential diagnosis

• Coordination of care between providers (medical and dental) 
optimizes diagnosis and patient outcome

• Mutually protected occlusal splints reduces bone reactivity, 
load, and muscular hyperactivity

• Physical therapy is advantageous for range of motion and 
myofascial pain

• Diet modifi cation (soft diet) is recommended as well as efforts 
to decrease the use of the jaw and excellent oral hygiene

• Stage “0” BRONJ needs to be treated as an orthopedic problem

• More reseach and treatment modalities are needed to 
understand BRONJ

Objective
• Enhanced awareness and diagnosis of bisphosphonate related osteonecrosis 

of the jaw and TMJ (BRONJ) as a cause of facial, jaw, head, and neck pain 
in musicians

•  To elucidate management measures including discontinuation of   
bisphosphonates, Mutually Protective Occlusal Splint to decrease bone 
reactivity in the TMJ, maxilla and mandible, and physical therapy for joint 
mobility and myofascial pain

• To demonstrate the need for Advanced Imaging for assessment, diagnosis, 
and management of BRONJ

Methods
A case study format (female vocalist) is presented

Abstract
Musicians are prone to oral and jaw mechanism injury due to overuse and 
other issues as demonstrated in our case study. Vocalists, woodwind, brass 
players, and violinists are subject to and compromised by injuries and overuse 
of the stomatognathic system. 
A case study of a 61-year-old female vocal teacher with jaw pain caused by 
oral bisphosphonate-related osteonecrosis of the jaw (BRONJ), interrupting 
her coaching and vocal activities, is presented. She was referred by ENT and 
oral maxillary surgery for evaluation and treatment of intermittent debilitating 
pain in the right temporomandibular joint (TMJ). She had pain with 
mastication, opening, braced function, and protrusion with demonstrations, 
enunciation, and singing. The pain varied from an ache to an episodic sharp, 
stabbing pain in the region of the TMJ and escalated over several weeks. She 
had been diagnosed with osteopenia and treated with an oral bisphosphonate 
for one year prior.
Bisphosphonates (BPH) are known to attract to areas of bone activity. The 
mandible and TMJ are highly active (load, fl exure, torsion, dental occlusion/
malocclusion). Therefore, they receive potentially more BPH than other less 
active regions. 
The patient had no history of dental issues or excessive para-functional 
habit. With palpation of the muscles of mastication and cervicothoracic 
musculature, she reported mild/moderate musculoskeletal pain (which can 
be due to hyperactivity and/or muscle splinting). Palpation of the mandibular 
condyle elicited only minor symptoms. She was noted to have intermittent 
subluxation of the TMJ articular disk. A dental panoramic radiograph was 
unremarkable. Computerized tomography demonstrated very mild sclerosis 
of the superior aspect of the condylar head and non-concentricity within 
the joint space. MRI revealed infl ammation within the condylar head and 
osteonecrosis of the TMJ. She discontinued the oral bisphosphonate, received 
home care instruction, and a dental orthotic designed to decrease joint load 
and decrease muscular hyperactivity. The orthotic was adjusted to allow 
mandibular function and a more physiologic position and alleviate muscular 
splinting. Her head and neck pain were markedly improved and her sharp 
bony pain abated. Her medullary bone, however, was compromised and the 
condylar head collapsed. The change in dimension of the condyle precipitated 
dental occlusion/shift necessitating dental treatment. 
She was able to return to her vocal activities, including teaching, with proper 
diagnosis and management. 
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Case Study

Radiographs show no signs but MRI showsmandibular condyleosteonecrosis

61-year-old vocal teacher was referred by ENT for a progressive six-month history of otalgia, facial, mimicking trigeminal 
neuralgia, TMJ region and subsequent neck pain. The pain severity and frequency varied in association with jaw opening, 
biting, and vocalizations. On examination, she had mildly reduced oral opening. She had tenderness with palpation, which 
was greatest in the muscles of the mastication and cervicothoracic muscles. Imaging including plain radiographs and CT 
was unrevealing. The MRI revealed mixed T1 and T2 signals consistent with osteonecrosis of the condylar head of the 
mandible. She had a history of osteopenia which had been treated for one year with a bisphosphonate. 

Radiographic views 
condyle and fossa look normal

7/06 Initial CBCT Sag Rt, 
Symptoms, No signs?

Pain Pattern
(adapted from Travell)

CBCT 11/07 RT Sag Post Collapse 
of unsupported cortex

Post Collapse 

Initial 7/06 MRI T1 Sagittal 
shows signs of OSN

MRI shows mixed signals indicative 
of OSN. T1 low signal, sclerosis or 
fi brosis (pre collapse)

Post Collapse MRI

Rt Sag T1  8/07 MRI T1 shows 
collapse of condyle

7/06 T2 Rt Sagittal Mixed 
signals on MRI

Infl ammation/edema (pre collapse)


