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Abstract

Objective:  Diagnosis and management of 
patients with head, facial, and neck pain is 
frequently a multidisciplinary collaboration. 
A case study to increase awareness of 
bisphosphonate related osteonecrosis of the 
jaw (BRONJ) as a potential pain generator 
and to demonstrate the role of advanced 
imaging and management to improve 
outcomes is employed. 

Design and Setting:  Case study in a clinical 
setting. Intervention: 58-year-old woman 
with a 2-year history of oral bisphosphonate 
(osteopenia) presented with head, neck, and 
facial pain. Pain with jaw movement and 
palpation of the masseter temporalis, TMJ, 
and nuchal musculature was noted. Cone 
Beam CT, MRI, and dental x-rays confirmed 
diagnosis of stage 0 BRONJ. Treatment 
included discontinuing the bisphosphonates, 
dental referral for splint (to reduce TMJ 
loading, muscular activity), and physical 
therapy. TMJ was debrided. Bone quality was 
suboptimal for joint replacement. 

Main Outcome Measures: Clinical outcome 
was excellent. Pain decreased 90% (8-10/10 
to 0-1/10). Serial CT revealed recortication 
of the TMJ condyle and fossa. Cancellous 
bone signal on MRI normalized. 

Results: A patient with head, jaw, and 
neck pain diagnosed with BRONJ markedly 
improved with diagnosis and intervention. 
Pain level decreased, functional outcome 
improved, and radiologic imaging normalized. 
She reported excellent outcome. 

Conclusions: Diagnosis and management 
of patients with head, jaw, and neck pain 
treated with multidisciplinary collaboration 
optimizes patient outcome in BRONJ. Splint 
use, physiotherapy, and discontinuation of 
bisphosphonates resulted in excellent patient 
outcome.

Background

• Bisphosphonates have been used clinically to treat osteoclast 
mediated bone loss due to osteoporosis, Paget’s disease of 
the bone, multiple myeloma, metastatic osseous disease and 
hypercalcemia associated with malignancies. Bisphosphonated-
related osteonecosis of the jaw (BRONJ) was described in 2003 
as an intraoral complication of BPH use (nitrogen-containing 
bisphosphonates) stage “0” BRONJ (no open oral lesions was 
described in 2010. 

• The jaw is at increased risk for developing osteonecrosis due 
to its high mechanical stress. Joint loading increases bone 
reactivity. Compromised joints are more reactive than normal 
joints under load with more resultant stress and remodeling. 
BPH is attracted to areas of bone reactivity. Reported incidences 
of BRONJ is variable with a risk as high of 13.3% in cancer 
patients. Osteonecrosis undermines the cortical layer which can 
lead to collapse of the cortex of the mandibular condyles with 
resultant change in articular dimension. 

• This causes change in occlusion and alters biomechanics. The 
further need for accommodation increases muscular activity, 
load on the injured joints, headaches, and cervical thoracic 
musculoskeletal symptoms. Early recognition and proper 
management of BRONJ to optimize patient outcome is essential. 

Objectives

• To increase awareness in the medical community of 
bisphosphonate-related osteonecrosis of the jaw (BRONJ) as a 
potential pain generator.

• To demonstrate the role of advanced imaging for early diagnosis 
and management of BRONJ. 

• To emphasize implementation of management measures 
(including splints) to decrease the bone reactivity in the TMJ, 
maxilla, and mandible and improve patient outcomes.

Design and Setting

• A case study in a clinical setting was used.

Case Study

• 58-year-old female with headaches, ENT symptoms (otalgia), 
jaw, facial, and neck pain on palpation.

• History of clenching, TMJ dysfunction, and nocturnal splint 
use.

• Two-year history of oral bisphosphonate use for osteopenia.

• 1+ year history of mild pain, ENT symptoms, jaw “popping”, 
and headache followed by sudden severe pain and collapse 
of the left TMJ condyle, orofacial pain and abnormal jaw 
mechanics

12 months later CBCT
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Severe erosive changes seen in condyle and fossa. Spires of cancelous bone 
appear to “key” into the fossa.

• MRI shows disruption of cortical 
layers

• Mixed signal in medullary bone of 
condyle indicating OSN

MRI Lft Sagittal T1MRI T2

Imaging + clinical diagnosis 
consistent with Stage "0" 
BRONJ (no open oral lesions)

Intervention

• BPH was discontinued

• Occlusal treatments with 24/7 Mutually Protected Occlusion 
splint

• TMJ arthroscopic lavage

• Physical therapy for joint mobility and myofascial pain

• Diet modifi cation (soft diet)

2 year follow up images (2008)

Sagittal and Coronal Cone Beam CT (CBCT) images of the left TMJ demonstrate 
improvement

Left TMJ Sagittal CBCT Coronal CBCT

MRI Lft Sagittal T1

Left TMJ Sagittal T1 at 
2 year follow-up

Conclusions

• The medical community needs to be aware of the potential affects 
of BPH in patients presenting with jaw, head, or neck pain

• Osteonecrosis can affect the entire mandible (including the TMJ)

• Advanced imaging is necessary for differential diagnosis

• Coordination of care between medical and dental specialities 
optimizes patient outcome

• Splint use reduces bone load and reactivity

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

• More research is required to understand BPH related osteonecrosis 
of the jaw
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7 year follow up images (2012)

Sagittal and Coronal Cone Beam CT (CBCT) images of the Left TMJ demonstrate 
continued improvement with recortication.

Left TMJ Sagittal CBCT Coronal CBCT

Case Study Outcome

• > 90% pain reduction (pain level reduced from 10/10 to 0-1/10)

• Improved jaw range of motion

• Improved jaw biomechanics

• Improved functional outcome (normal diet)

• Improvement in BRONJ on imaging studies with recortication

• “Excellent” patient satisfaction with care

Left TMJ Coronal View T2  -- shows more normal 
signal or trabecular bone.  Auriculotemporal Nerve
Lateral pole of Mandibular condylar head

Left TMJ  T1 Sagittal View  2012 – can add shows 
increasing thickness of cortical layer


