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Staging & management of BRONJ

Stage Clinical presentation
TRlsk No exposed bone

Asymptomatic exposed bone

Exposed bone + pain +/- infection

Exposed bone + pain +infection
+/- fracture +/- E/O fistula




Disabling ON]J Non-disabling ON]J

Moderate - Severe pain (VAS 3- | Absent or controlled pain
10) (VAS < 3)

Diffuse infection Infection absent or
controlled

Mastication impossible Mastication satisfactory
Social life severely impaired Acceptable social life







Presence or absence of NH2 — Osteoclastic effect

Non-NH2 BPs NH2 BPs
clodronate & etidronate PA, AA, RA, ZA

antagonise cell ATP — Inhibit mevalonate pathway —
-cell apoptosis Osteoclast apoptosis

-l bone resorption *Loss of adherence of
osteoclasts to bone surface

Zoledronic acid inhibits human endothelial
cell proliferation & modulates endothelial
cell adhesion & migration




Drug Brand Nitrogen- Route | Potency FDA Cases of

name containing of approval | BRON]
admin

Etidronate Didronel N Oral 1 1977 None

Clodronate Bonefos N Oral 10 2

Tiludronate Skelid N Oral 10 1997 None

Pamidronate Aredia Y IV 100 1991 211

Alendronate Fosamax Y Oral 100-1000 1995 63

Alendronate Fosamax Y Oral 100-1000 2005

plus vitamin D | plus D

Risedronate Actonel Y Oral 1000-10000 | 1998 12

Risedronate Actonel Oral 2005

plus calcium with

carbonate calcium

Ibandronate Boniva Y 3" gen Oral/IV | 1000-10000 | 2003 2

Zoledronate Zometa Y IV 10000+ 2001 219
Aclasta Y IV 10 000+ 2008 ?7??




Pharmacology — drug elimination

Elimination Where Total
phase elimination
time

I (hours) 50% through Ibandronate 37-157 hrs
kidneys

IT (weeks) Drug leaves high | Zoledronate 146 hrs
bone turnover
areas

I1I (years) Sequestered drug | Risedronate 224-480 hrs
leaving from slow | Pamidronate 300 days
bone turnover Alendronate 10 years

areas







BRONJ Incidence - 2008 studies









Drug-related

Local

Systemic & demographic

Dose/Potency Surgical procedures Age

ZA > PM - exts in up to 80% Gender F>M for oral
PM > oral BPs

Route of Anatomy Race
administration - Mandible > maxilla - Caucasians

IV > oral - Areas of thin mucosa

Exposure Concomitant oral disease | Cancer diagnosis
ZA from 1% - 21% at | Trauma Osteoporosis
3yrs Dentures DM/RA

Oral BPs > 3 yrs

Cumulative risk Smoking/alcohol

>1% at 1yr
11% at 4yrs

Corticosteroid use
Immunosuppressant use







Theories Pathogenic basis Refs



Microtrauma —teeth,

forces of mastication & daily function
or local infection/ext —
Microfractures in acellular,
avascular bone.

Suppression of bone remodelling
—>pOoor repair

Mucosal damage
can be caused

by oral BPs

BPs in bone at dose
high enough to be
directly toxic to

oral epithelium —
inhibit keratinocyte
cell cycle hindering
repair mechanisms

Bone turnover
10-100x > in
jaws than
long bones

Thin mucosa traumatised
& contact with

causative bacteria
actinomyces, eikenella
for caries & perio disease

High vascularity
with high bone
turnover —

T concentration
of BPs

?Role of bacteria

?Keratinocyte
cell cycle
inhibition & effect on
wound healing

?BP concentration in
gingival crevicular
fluid similar to bone
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Image

modality

Advantages

Disadvantages

OPT Inexpensive Less useful if osteolytic
Widely available Difficult to demarcate margins
Osteolysis & osteosclerosis between necrotic & healthy bone
Use as 1%t line Early lesions often missed

CT 3D image No additional info in
Differential diagnosis & extent asymptomatic patient with ON

Cone Lower radiation dose Limited in discrimination of soft

beam Higher spatial resolution than CT | tissues

CT Better image quality Low contrast resolution
Cortical integrity, marrow & Not yet widely available
cancellous BMD

MRI With contrast gadolinium region of | Data limited

ischaemia recognised

May be associated with ++ false
positives




Image
modality

Advantages

Disadvantages

Tc-99 Screening Assumes change in
radioisotope Subclinical lesions vascularity within
scintigraphy necrotic region
High radiation exposure
Lengthy procedure
PET Functional test Poor resolution
High radiation dose
Optical No ionizing radiation Depth of penetration
coherence Image small pre-lesions in alveolar image artifacts
tomography bone
Sequential Provide temporal history of
images developing change




Biopsy — to rule out metastatic
disease in high risk patients

Histopathology

*Chronic inflammatory infiltrate
*Empty & osteocyte-occupied lacunae
*Necrotic bone usually surrounded by

colonies of microbes

Suggested:
C-terminal telopeptide

Bone turnover marker (Marx 2007)

Microbial culture
*Actinomyces,
lactobacillus, candida
|dentification of
pathogens — 20
mfectlons
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Oral

Routine dental care

Regular radiographs

Educate patient

Informed consent for
surgical procedures

Dannemann 2006

Ruggiero 2008

IV for CA & OP

Educate patient

Evaluate dental / perio status

Full mouth intraoral & panoramic
radiographs

Plaque control

Restore carious teeth

RCT for non-vital teeth

Extract poor prognostic teeth prior
to start of Tx

Avoid surgery after start of Tx
Routine dental care regularly
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TREATMENT BASED ON STAGING

(adapted from AAOMEFS 2009)

O DONe exposed AT1CE cd Al10
Stage I Remove sharp bone & loose segments of bone
Asymptomatic bone | Antimicrobial M/W - chlorhexidine 0.12%
exposure Regular follow-up
Patient education
Stage I1 Broad-spectrum antibiotics
Bone exposed + - Penicillin
infection -Doxycyclin
- Metronidazole
- Cephalosporin
Superficial debridements
Antibiotic M/W
Stage 111 Antibiotics
Exposed bone + pain, | Surgical debridement/resection
infection, Antibiotic M/W

fracture/fistula Extract symptomatic teeth in area of ON




= Conservative
management of
non-disabling
BRON]
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= Non-
Conservative

management of
disabling BRON]
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= Non-
Conservative

management of
disabling BRON]
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Disabling

BRONJ

Non conservative
management

Debridment surgery
sequestrectomy
Fracture contention

Non desabling
BRONJ

Conservative
management

Conservative
management

Minimally invasive
BRONJ surgery

Full healing
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Counteract antiangiogenic
effects of BPs

Allow improvements in soft
tissues & periosteum

If discontinued for 4 half
lives (approx 1-2 months) >

90% of drug clearance from
high bone turnover areas

Suggested that patients
taking oral BPs could have a
drug holiday of 3-6months
before elective alveolar
surgeries.

No prospective data

Evaluated on a case by case
& risk /benefit basis

No reports that support or
oppose the discontinuation
of BPs given iv once ON]
develops

No scientific evidence to
support the idea that
discontinuing BP therapy
will improve Tx outcomes

Much could be lost in
pathology for which drug
originally prescribed - for
little gain
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4
recent studies




prospective and retrospectives studies about safety of implant placement in patients treated by

oral-BPs

Madrid and Sanz, 2009

Study/ Year | Number of Age range. Bisphosphonate/ | BP intake Number of | Follow- | BRONJ Success | Success
patients (years) Dosage duration at implants up Number ratein |ratein
Test/control implant Test/control | duration BP control
placement (months) group | group
Jeffcoat MK 25/25 ? Alendronate 1to4y 36 0 100% | 99.2%
2006 Risedronate 102/108
propsective
single-blind
controlled
study
Fugazotto | 61/ no control 51 to 83 Alendronate 1.25 patients 12 to 24 0 100% No
PA 2007 ( 52 patients) 4 to 5 years (1case control
retrospective 70 mg/week 2.36 3 years of bone group
analysis (30) and less 169/no exposition
35mg/week (22) control not
Risedronate mean : 3.3y matching
(9 patients) BRONJ
35 mg/week (6) criteria)
70mg/week(3)
Bell BM and Alendronate
Bell RE (34 patients)
2008 42/not Not risedronate Not 4 to 89
retrospective | communicated | communicated (6 patients) communicated 100/734 average 0 95% | 96.5%
analysis ibandronate 37
(2 patients)
doses :not
communicated
Grant BT 89 patients Alendronate
2008 under BP (66 patients)
retrospective | before implant Risedronate
analysis surgery/1319 Mean :67.4 (21 patients) 38 months 468/1450 48 0 99.5% | 99%
female Ibandronate
patients with (2 patients)
implant

surgery




Guidelines on implant therapy in cancer and osteoporotic patients taking 1V or oral BPs

Guidelines Association or Task | implant placement in | implant placement in Antibiotic Discontinuation of

author Force cancer patient oral-BP patient prophylaxis bisphosphonate
before/after
placement

Migliorati CA
2006 American Academy No position No position Not No position
of Oral Medicine addressed
No author listed
2007 French Agency for contraindicated No contraindicated Not adressed No position

Safety of Health
Products

Not
- Should be recommended
No author listed American Dental considered carefully To be
2007 Association Council Not addressed - extensive implant considered : Not adressed
on Scientific Affairs placement or GBR at In risky
risk patients for
risky
procedures
-BP intake <3y :
American no contraindication Oral-BPs :
No author listed | Association of Oral Should be avoided | -BP intake >3y or Not 3 month before
2007 and Maxillofacial <3y+corticosteroids : addressed 3 months after
surgeons drug holiday
recommended
Khosla S
2007 American Society of | Not recommended Not contraindicated Not -no data to suggest
Bone and Mineral addressed improvement of
Reseach outcomes
-discontinuation of
oral-BP unlikely to
have adverse effect
Not adressed -Dentists should
Edward B] American Dental consider treatment
2008 Association Council options No evidence
on Scientific Affairs -extensive implant that Not recommended
placement or GBR at | antibiotics
risk prevent
-non surgical therapy | BRONJ
of peri-implantitis
Canadian Consensus Not -to be considered in
Khan AA Practice for BPs Currently not addressed case of non-
2008 associated Not recommended contraindicated emergent invasive
osteonecrosis of the dental procedure :
jaw 3 to 6 months before

procedure and until
healing is achieved







PROSTATE CANCER
Endothelin receptor antagonists
Calcitriol PSMA antibody

Proteasome inhibitors
Thalidomide
Growth factor receptor inhibitors

OSTEOPOROSIS & BONE DISEASES
Denosumab
ERT HRT SERM
Aromatase inhibitors ERD
Calcitonin PTH
Strontium ranelate

MULTIPLE MYELOMA
Thalidomide

Lenalidomide
Bortezomib

(3mthly versus 1 mthly infusions
of ZA to | incidence of BRONJ

CHANGES IN BP

DOSING SCHEDULES

Published guidelines for
Osteoporosis & MM

Yearly IV Zolendronate for osteoporosis

PAGET’S DISEASE
Recombinant
osteoprotegerin










