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Introduction

The effects of bisphosphonates (BPH) 
on the maxilla and mandible are well 
documented, however the effect on the 
temporomandibular joint (TMJ) is not well 
defined. Stage “0” bisphosphonate related 
osteonecrosis of the jaw (BRONJ) has 
been described and may affect the TMJ. 
Joint loading of the TMJ increases bone 
reactivity resulting  in increased stresses 
and remodeling. BPH is attracted to areas 
of bone reactivity and internal bony changes 
may occur early as Stage “0” BRONJ. 
Osteonecrosis undermines the cortical 
layer of the mandibular condyles leading to 
collapse of the condylar cortex. Alteration 
in condylar dimensions result in changes 
in the dental occlusion and masticatory 
biomechanics.

Methods

•	A case study format is used. Four case 
studies are presented using ADvANCeD 
IMAgINg for possible diagnosis of BRONJ 
Stage "0".

Objective

•	To increase awareness of BRONJ to include 
the TMJ. 

•	To emphasize implementation of 
measures including splints to decrease 
bone reactivity in the TMJ, maxilla, and 
mandible. 

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

Discussion

BRONJ Stage “0” occurs in the entire mandible. The TMJs are loaded 
and if compromised there is increased bone reactivity which attracts 
BPH. Areas of bone that flex are more reactive, receiving additional 
loads, and are more susceptible to BRONJ. Collapse of the condyle 
will cause occlusal changes increasing loads on the dentition, maxilla 
and mandible. Efforts to prevent and treat BRONJ should include 
MPO splints and occlusal treatments. Pharmacologic and medical 
management of the underlying conditions for which the BPH is 
prescribed are coordinated with the patient’s physician. 

Conclusions

•	Dentists must be aware of the potential effect of BPH.

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

•	Splints reduce bone load and reactivity.

•	Advanced imaging is necessary for differential diagnosis

•	More research is required to understand BPH-related osteonecrosis of 
the jaw.
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Case 3

55 yo female with osteopenia (On BPH x 3 years). Presented with mild to 
moderate “TMJ” symptoms with joint popping

MRI resembles MRI of osteonecrosis (OSN) of the head of the femur, CBCT 
sclerosis, bone cysts, ? Crescent sign

BPH d/c’d, TMD home care and MPO splint 24/7 relieved symptoms. Needs 
occlusal tx

•	Subchondral bone cyst?

•	Sclerotic and radiolucent areas

•	Crescent sign?

Rt Sagittal CBCT subchondral  
cyst/Crescent sign? Rt Sag MRI T1

Case 1

57 Year old female. History of clenching, dislocation with reduction, 
nighttime splint wear. Mild hypothyroidism .75 synthyroid daily. Oral 
BPH circa 18 months. Hyperparathyroidism. Hormone replacement 
therapy

Mild pain one year after beginning BPH. Severe pain and then 
sudden collapse of left condyle. Ceased medication, occlusal 
treatment, 24/7 MPO splint wear. Relieved resultant symptoms, 
stabilized jaw.

12 months later CBCT

Coronal CBCTleft Sagittal (CBCT)

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

•	 MRI shows degeneration of cortical 
layers

•	 Mixed signal in medullary bone of 
condyle indicating OSN

MRI Lft Sagittal T1MRI T2

Case 2

62 yo Caucasian female.  Referred by her rheumatologist for evaluation of joint crepitus, 
moderate to severe pain,  decreased mandibular range of motion and change of 
occlusion, history of jaw problems, on oral BPH x 4 years 

BPH, d/c’d; maintained on MPO splint 24/7 with reduction of pain 

T2 Mixed signals, effusion

•	T1 low signal

•	Potential 
Crescent sign

•	Mixed signal

•	T2 effusion

•	Bright signal, 
Mixed signals

•	Severe degeneration of condylar heads and fossae
•	Cancellous bone spires, osteophytes, loose particales

Coronal CBCTSagittal CBCT

T1 MRI views

Case 4

Radiographs show no signs but MRI shows osteonecrosis

62 yo female on oral BPH greater than one year for osteopenia. Minor symptoms “TMJ” symptoms, referred by ENT 

MPO splint worn 24/7 relieved symptoms but condyle was undermined and collapsed 

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

•	Radiographic 
views condyle 
and fossa look 
normal

Initial 7/06 Coronal CBCT Rt Condyle

Initial 7/06 MRI T1 Sagittal shows 
signs of OSN

•	MRI shows 
mixed signals 
indicative of 
OSN. T1 low 
signal, sclerosis? 
fibrosis

7/06 T2 Rt Sagittal Mixed signals

•	T2 mixed signal

•	 Inflammation? 
edema

Rt Sag T1  8/07 T1 shows collapse 
of condyle

CBCT 11/07 RT Sag Post Collapse  
of unsupported cortex

Head of Femur with OSN  
Crescent sign

•	Crescent like sign
•	Mixed signal

•	T1 low signal
•	Appears like signs in femur that 

are considered OSN 

TMJ with OSN

Comparison of MRI of the TMJ with the osteonecrosis of the hip “Crescent sign”
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