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BR3P (I - Osteonecrosis of the jaw — Who gets it, and why?
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Introduction

The term has been applied to the presence of persistent inflammation in the
mouth, osteomyelitis, delayed healing of extraction sockets, the development of
sequestra, or the presence of fistulae from the mouth to the skin or to the nose or
sinuses.

presence of exposed bone in the mouth which fails to heal after appropriate
intervention over a period of 6~8weeks

Epidemiology
majorlty Of ONJ patients E?shslﬁols:homtc exposure, underlying conditions, and affected sites in 526 published
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Co-existent :use of cytotoxic drugs and glucocorticoids

Cancer

€ Hoff et al.--Half of these patients had either breast cancer or multiple
myeloma, of which 1.2% and 2.8%, respectively, developed ONJ.

€ Abu-Id -- seven case series comprising 7500 patients, and found ONJ to
occur in 2-11% of myeloma patients, 1-7% of breast cancer patients and
6—15% of those with prostate cancer. These figures suggest that these three
malignancies do not differ in their risk of ONJ, and suggest that the overall
prevalence is about 5%.

ONJ can occur less than 6 months after initiation of bisphosphonate treatment for

malignancy, or up to 60 months later.

It is probable with longer follow-up, that the mean time to onset and ONJ

prevalence will increase, and risk increases with the number of bisphosphonate

infusions administered

€ Wilkinson --0.2% prevalence of these categories in those not treated with
bisphosphonates, compared with 5.5% at 72 months in those treated with
bisphosphonates

€ Wessel et al.-- odds ratio of 32 for use of zoledronate (P=0.02), and an odds
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ratio of 1.11 per zoledronate infusion (P=0.01),smoking (odds ratio 7),
obesity (odds ratio 17) and metastasis (odds ratio 27) were significant
predictors of the development of ONJ

B Osteoporosis

>  Bisphosphonate use does not increase ONJ risk in osteoporosis patients

B Etiology
B Ischemia

>  Early reports of this condition referred to it as ‘avascular necrosis’.

> Bisphosphonates can interfere with the proliferation of endothelial cells,
though micromolar solutions of bisphosphonates will inhibit the proliferation
of most cell types
B | ong bone turnover

»  Therapeutic action of these drugs is to reduce turnover.

»  Slowed remodeling of bone, and failure of remodeling of bony extraction sockets
has been noted even in subjects in whom mucosal healing has occurred.

»  However, there are other conditions associated with chronically reduced bone
turnover, such as hypoparathyroidism, in which ONJ-like lesions do not occur
€ Hansen --compared osteoclast numbers in patients with ONJ, those with

radionecrosis, and in control subjects, and shown them to be highest in ONJ

subjects, four-fold greater than control. The presence of active bone

resorption is self-evident from the frequent reports of radiographic lytic
lesions in affected bone

v' surface resorption of necrotic
bone—osteoclasts( creating a
scalloped

v’ appearance)

v" inflammatory cells

CT scan obtained withoutcontrast

medium

v' demineralization of the buccal
cortex (arrows).

v" increased periosteal reaction along

the lingual face of the mandible

B Bisphosphonate toxicity to bone

>  Bisphosphonates block a key enzyme (farnesyl pyrophosphate synthase) in the
mevalonate pathway, which leads to the synthesis of cholesterol and to the
production of carbon chains which are important for binding regulatory
enzymes to the cytoskeleton.
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» Human and rat studies show that skeletal uptake of bisphosphonate is sustained

with long-term administration. The Acetyl-CoA —— 3-hydroxy-3-methylglutaryl-CoA

cortical bone of the mandible has much Tmo#asei e ‘”’“‘i‘m’

higher turnover than appendicular syrihase G Cofreauaane
i o ; AGatcaseleon Mevalonic acid

sites, and this is particularly true for s

the alveolar bone. Mevalonate kinase

u Infection Mevalonate-5-phosphate

Phosphomevalonale kinase

Mevalonate-5-pyrophosphate

Isopentenyl-PP Mevaionate-5-pyrophosphate
isomerase CO, decarboxylase

Dimethylallyl-PP -4— Isopentenyl-§-pyrophosphate (PP)
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» Biofilms--dense layer of mixed PRENYLATED  DOLICHOL Lanqster%|
micro-organisms embedded in a FROIERS  LEwaUmcH 10 reactons
polysaccharide matrix secreted by the CHOLESTEROL
microbes

--fixed to the underlying surface, and are resistant to both host
defences (antibodies and phagocytes) and to antibacterial
agents.

--Surgical removal of the biofilms is required to effect a cure

»  The presence of infection may be important in producing one of the unexpected
but consistent features of this condition — increased bone resorption despite
the presence of bisphosphonate in bone

»  Many bacteria have been shown to stimulate bone resorption, and some to inhibit
bone formation. The best characterized mediators of bacterial osteolysis are the
LPS from G(-) bacteria, which probably act by stimulating local cytokine
production
B Bisphophonate toxicity to soft tissue

»  Exposure to micromolar concentrations of these compounds in solution produces
toxic effects in many cells, including monocytes, macrophages,periodontal
ligament fibroblasts, endothelial cells, a variety of tumor cells, osteoblasts,
and epithelial cells

»  Toxicity of bisphosphonate solutions to several cell types but showed that this
was greatly reduced in the presence of bone, because the bisphosphonate was
taken up onto the bone surface.

»  bisphosphonate-labeled bone caused only minimal toxicity to cultured cells.
However, when osteoclasts were added to these cultures, bisphosphonate was
mobilized from bone and transferred to adjacent cells.
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Bone is heavily labeled with bisphosphonate but very active bone resorption still

takes place, driven by bacterial infection and/or dissolution of necrotic bone.
This leads to release of highconcentrations of bisphosphonate into the immediate
environment,and its uptake into regenerating epithelial, vascular, mesenchymal

and immune cells

Pathcgenesis of ONJ

‘ Mucosal Damage ‘
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Management

this condition.
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Infection,
Microbial Biofilm
formation

+
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Management strategies need to consider both prevention and treatment of

Ripamonti -- retrospective survey of patients treated with zoledronate, that

the performance of a dental examination and the application of preventive
measures led to a sustained reduction in ONJ occurrence from 7.8% to 1.7%

(P=0.016)
L 2

early results suggest that three-monthly administration of intravenous

bisphosphonate is safer than monthly administration

In the management of established disease, case reports have suggested that

aggressive surgical intervention is counterproductive, though two recent case
series showed an 86% and 83% positive response to such initiatives.

There is also broad endorsement for the use of antibiotics, mouthwashes and

discontinuation of bisphosphonates. Possibly direct physical measures to
disrupt and remove the biofilms from infected bone surfaces might help.
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