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HETEROGENEITY OF
SKELETAL SITES

Bone architecture and biomechanics
(trabecular/cortical).

Modeling/remodeling rate.
BMU activation and control.
Subpopulations of bone cells.

Osteoimmunology.
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BISPHOSPHONATE-RELATED
(BR) ONJ

Definitions given by some medical societies (AAOMS position
paper, update 2009; ASBMR task force 2007; CAOMS 2008).

A clinical diagnosis.

A patient is considered to have BRONJ if all following 3

characteristics are present:
. Current or previous treatment with a bisphophonate.

. Area of exposed bone in the maxillofacial region that
does not heal within 8 weeks after identification by a
health care provider.

. No history of radiation of the jaw.




Clin Oral Investig 2009 Jun 4. [Epub ahead of print]
Bisphosphonate-associated osteonecrosis of the jaw:

what do we currently know? A survey of knowledge
given in the recent literature.

Rustemeyer J, Bremerich A.




Generic name Brand | Formulation | Manufacturer Nitrogen FDA
name containing | approval

Alendronate Fosamax® Oral Merck & Co. Yes 1995
Etidronate Didronel®| Oral/lV Procter & Gamblé No 1977

Ibandronat Bonviva® | Oral Roche Yes 200¢
Pamidronate Aredia® 1V Novartis 1991
Risedronate Actonel®| Oral Procter & Gamb 1998

Tiludronate Skelid® Oral Sanofi 1997
Zoledronic Acid| Zometa® | IV Novartis 2001

Rustemeyer J, 2009.




29th Annual Meeting of the ASBMR, Honolulu, September 1@a®/

Progression of osteonecrosis of the jaw in breast cancer patie
even with discontinuation of intravenous bisphosphonate therapy.

Barracan-Adjenian C et al.

Discontinuation of the intravenous BPs in breast
cancer patients does not prevent further evolution
of the lesions as detected using cone-beam
computerized tomography (CBCT).

After cessation of BP-therapy, a 2-yr follow-up
specifically addressed to ONJ Is recommended.




ONJ. Site specific complication
Why the jaw?

Jaw bone: unique-blood supply, structure, function &
microbiology

Thin mucosa & periosteum barrier between jaw bone &
microorganism-rich & trauma-intense external environment
Bone turnover higer in jaw related to masticatory forces &
presence of teeth

Teeth separed from bone by thin connective tissue & allowing
bacteria easy access

Jaw subjected to dental procedures & dental disease requiring
bone repair

Concentration of bisphosphonates may be higher in the jaw

Adamo V. et al. Expert Opin Pharmacoter 2008; 9: 1351-1361
Marx RE. et al. J Oral Maxillfac Surg 2005; 63: 1351-1361

Expert Meeting on ONJ, EMEA, London 2009




] Cral Pathol Med (2006} 35: | 55-560
Blacioaz | Munlosgamed 2006 - Al rights reserved
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Osteonecrosis of the jaws in patients treated with
bisphosphonates — histomorphologic analysis in
comparison with infected osteoradionecrosis

Torsten Hansen'*, Martin Kunkel’*, Achim Weber', C. James Kirkpatrick'

Institute of Pathology, Johannes Gutenberg University, Mainz; ~Clinic of Maxillofacial Surgery, Johannes Gutenberg University,
Mainz, Germany

Actinomyces colonies were found in all cases studied.
These bacteria typically formed numerous sulfur

granules. The colonies were most commonly detected
at the site of necrotic bone exhibiting remarkable signs
of erosion. Osseous tissue was not clearly demarcated
but showed numerous irregularly shaped contours.

In all cases, we found Actinomyces colonies in close
contact with the necrotic bone tissue, rendering it likely
that these organisms are involved in the chronic, non-
healing inflammatory processes.




Actinomicosi cervico-facclale
(infezione da Actinomyces Israeli)

A. Israelii € un normale costituente della flora batterica
orale. E’ reperibile nel solco gengivale, in prossimita di
denti cariati. Spesso microorganismo prevalente nelle
lesioni periapicali.

Penetra facilmente attraverso la mucosa danneggiata.

Meccanismi di difesa locali non chiari. Progressione
dell’actinomicosi associata all’'assenza di reazioni
Immunitarie efficaci.

Facile co-infezione con anaerobi Gram+ e Gram- (B.
actinomycetes comitans).







ISCHEMIC MICROENVIRONMENT
PREDISPOSES PROGRESSION OF ONJ

Excess fat within critical areas of bone medullary
space (aging; glucocorticoids; alcohol abuse;
diabetes; impaired osteoblast differentiation; drugs).

Prothrombotic  conditions  (genetics; Immune
mediated; smoking; atheroschlerosis; glucocorticoids;
cancer related thrombophilia and coagulopathies;
DIC).

Anti-angiogenetic medication.




Higher incidence of osteonecrosis of the jaw (ONJ) in patients with

metastatic castration resistant prostate cancer treated with anti-

angiogenic agents

Jeanny B. ﬁuraga:m-Chlng1 Yang -Min ng Clara C. Chen?, Lea Latham!, Jean-Pierre
Guadagnini®, James L. Gulley Philip M. .&‘-\rle-n‘I John J. Wrtghl‘ﬂr Howard Parnes®, William
D. Figg®, and William L. L'Inahutdl

Cancer Invest.;27(2):221-6.




Combination of Bisphosphonates and Antiangiogenic
Factors Induces Osteonecrosis of the Jaw
Mare Frequently than Bisphosphonates Alone

C Chnstodoulou®® A Pervena® G Klouvas? E.Galani® M.E. Falagas?
. Tsakalos® A Visvikis® A, Nikolakopoulou? V. Acholos? G Karapanagiotidis?
L. Batzieu® DV, Skarlos®

Oncology 2009; 76: 209-211
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Associazione Nazionale Dentisti Italiani

Actabolizsme Mincrale & delle Matattie dello Sciwetn

RACCOMANDAZIONI RELATIVE ALL'OSTEONECROSI DELLA
MASCELLA/MANDIBOLA ASSOCIATA A TERAPIA CON BISFOSFONATI IN
PAZIENTI CON OSTEOPOROSI: DOCUMENTO DI CONSENSO

Associazione Nazionale Dentisti Italiani — ANDI
Societa ltaliana dell’'Osteoporosi, del Metabolismo Minerale e delle Malattie dello Scheletro —
SIOMMMS

Le raccomandazioni sono state condivise dalle seguenti Societa Scientifiche, che si sono
impegnate a partecipare alla futura revisione delle stesse:

Collegio dei Reumatologi Ospedalieri Italiani — CROI

Federazione delle Associazioni dei Dirigenti Ospedalieri Internisti — FADOI
Societa ltaliana di Medicina Fisica e Riabilitativa — SIMFER

Societa ltaliana di Reumatologia — SIR

Societa ltaliana di Radiologia Medica - SIRM




Fattori di rischio per ONJ legati al
paziente In trattamento per osteoporosi

patologia bucco-dentale

diabete non controllato

terapia corticosteroidea cronica

malattie ematologiche

alcool, fumo

trattamento Immunosoppressivo
sindrome da immunodeficienza acquisita




~60-80% of ONJ following recent dental or

oral surgical procedures
(Ruggiero, J Maxillofac Surg 2004; Mavrokokki, J Maxillofac Surg 2007)

Local risk factors for ONJ (AAOMS position paper):

Dentoalveolar surgery, icluding:
Extractions
Dental implant placemet

Periapical surgery
Periodontal surgery involving osseous injury
Local anatomy

Mandible vs maxilla: 2:1, areas with thin mucosa overlying
bony prominences

Concomitant oral disease

Inflammatory dental disease; e. g. periodontal and dental
abscesses

Expert Meeting on ONJ, EMEA, London 2009




Actinomicosi cervico-facclale
Caratteristiche cliniche

Cute sovrastante di colorito rosso cupo o porpora;
Infiltrati durl, irregolari; tragitti fistolosi con essudato
purulento color giallo-zolfo contenenti granuli.

Dolore scarso o assente all'inizio: di crescente intensita
con il sopravvenire di co-infezioni.

Febbre scarsa o assente. Condizioni generali non
compromesse.

Autentico processo osteomielitico, con distruzione ossea
0 con rarefazione ossea (pseudocitsi osteonecrotica)




OSTEONECROSIS OF THE JAW:
MULTIPLE ETIOLOGIES

|diopathic
Post-traumatic
Dysbaric
Ischemic: primary: reduced local bone’s blood supply
secondary: associated with sistemic disease
Osteomyelitic (infectiuos agents)
Radiation-induced (osteoradionecrosis)
Drug-induced  Bisphosphonates
Anti-angiogenetic agents

Expert Meeting on ONJ, EMEA, London 2009




BISPHOSPHONATE-ASSOCIATED
OSTEONECROSIS OF THE JAW:
CLINICAL STAGING

STAGE 1 Exposed necrotic bone that is asimptomatic.

STAGE 2 Exposed necrotic bone associated with pain
and infection.

STAGE 3 Exposed necrotic bone with pain, infection,
and one or more of the following:

« Pathological fractures
Extraoral fistula
 Osteolysis extending to the inferior border




HETEROGEITY OF
SKELETAL SITES

Bone architecture and biomecanicy
(trabecular/cortical).

Modeling/remodeling rate.
BMU activation and control.
Subpopulation of bone cells.

Osteoimmunology.
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Munz C et al. J Exp Med 2005;202:203-7.



Ferber D. Science 2007:316;191-3.



HEMATOPOIETIC STEM CELL (HSC)
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Dendritic cells



Possibill meccanismi interferenti con la funzione
delle Dendritic Cells















KEY POINTS IN UNDERSTANDING LOCAL
IMMUNOSOPPRESSIVE EFFECTS OF
BISPHOSPHONATES IN THE JAW



BISPHOSPHONATES-
ASSOCIATED
OSTEONECROSIS OF THE
JAW: A MULTIFACTORIAL
PATOGENESIS




Possible pathophysiological mechanism
of osteonecrosis of the jaw



J Oral Maxillofac Surg 2008
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Who comprehends knowledge?

He who reflects.



