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ONJ (osteonecrosis of jaws) 
 
 

“ GRANDE 
  

E’ IL DISORDINE 
  

SOTTO IL CIELO… ” 



ONJ 

- Definizione        ??? 

- Quadro e decorso clinico     ! (ma variabile) 

- Epidemiologia       ?? 

- Diagnostica e Staging      ?? 

- Fattori di rischio       ?? 

- Prevenzione        !!? 

- Trattamento               !?? 

- Etiopatogenesi       !?? 

 



Marx (Miami University)  J Oral Max Surg   Sept 2003 

          36 cases (24 Pam, 6 Zometa, 6 both)(86% mandib) 

Migliorati, JCO 2003 
5 cases 

Ruggiero et al (Long Island)    JOMS  May’04   

63 cases                 



Etiopatogenesi della ONJ :  MULTIFATTORIALE  ? 

Bisphosphonates and osteomyelitis of the jaw: a pathogenic puzzle. 
Bertoldo F, Santini D, Lo Cascio V. 
Nat Clin Pract Oncol. 2007 Dec;4(12):711-21. Review. 
 

 Pathophysiology, risk factors and management of bisphosphonate-

associated osteonecrosis of the jaw: Is there a diverse relationship of 
amino- and non-aminobisphosphonates? 
Diel IJ, et al 
Crit Rev Oncol Hematol. 2007 Dec;64(3):198-207. Epub 2007 Sep 12. 
Review. 

Bisphosphonates and osteonecrosis of the jaw:  
moving from the bedside to the bench. 
Allen MR. 
Cells Tissues Organs. 2009;189(1-4):289-94.  
Epub 2008 Aug 13. Review. 
 
Osteonecrosis of the jaw: who gets it, and why? 
Reid IR. 
Bone. 2009 Jan;44(1):4-10.  
Epub 2008 Oct 7. Review. 
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ONJ  : IPOTESI ETIOPATOGENETICHE 

DISRUPTED 

ANGIOGENESIS 

(“avascular  

bone necrosis”) 

BP-INDUCED 

REMODELING 

SUPPRESSION 

(“low bone 

turnover”) 

INFECTION 

(“chronic   

osteomyelitis”) 

V. Fusco 

3 fattori  

principali  

ipotizzati 

(sec. Allen) 



Allen MR, Cells Tissues Organs 2009 

The most commonly proposed mechanisms for 

ONJ …  
 

-Remodelling suppression, 

-Disrupted angiogenesis, and 

-Infection 
 

Most supportive data for each of these are  

either indirect or nonexistent 

 
  Necessità di studi ulteriori e di modelli animali  !! 



ONJ  : IPOTESI ETIOPATOGENETICHE 

DISRUPTED 

ANGIOGENESIS 

(“avascular  

bone necrosis”) 

BP-INDUCED 

REMODELING 

SUPPRESSION 

(“low bone 

turnover”) 

INFECTION 

(“chronic   

osteomyelitis”) 

V. Fusco 2009 

BP cell toxicity 

(other than 

osteoclasts) 

BP effects on 

immune system 

BP release from 

bone tissue 

(trauma, 

infection, etc.) 

Ma le cose 

sono 

ancora 

più complesse… 



ONJ  : MODELLI ANIMALI - 1 

V. Fusco  2011 

Autore Articolo Rivista 

Marino KL  

et al.  

Development of a Rat Model of Bisphosphonate-Related Osteonecrosis of the 

Jaw (BRONJ). 

J Oral Implantol.  

2011  

López-Jornet P  

et al.  

Perioperative Antibiotic Regimen in Rats Treated With Pamidronate Plus 

Dexamethasone and Subjected to Dental Extraction: A Study of the Changes in the 

Jaws. 

JOMS 2011  

López-Jornet P  

et al. 

An experimental study of bisphosphonate-induced jaws osteonecrosis in 

Sprague–Dawley rats. 

J Oral Pathol Med 

2010  

Basi DL et al.  Matrix Metalloproteinase-9 Expression in Alveolar Extraction  Sockets of 

Zoledronic Acid Treated Rats.  

JOMS 2011  

Kuiper JW  

et al.  

Zoledronate and Pamidronate negatively affect neutrophil effector functions and 

survival in a murine model. 

 

Br J Pharmacol.  

2011  

Ali-Erdem M  

et al.  

Extraction socket healing in rats treated with bisphosphonate: Animal 

model for bisphosphonate related osteonecrosis of jaws in multiple myeloma. 

patients  

Med Oral Patol Oral 

Cir Bucal  

2011  

 

Aghaloo TL et al.  

 

Periodontal disease and bisphosphonates induce osteonecrosis of the jaws in the 

rat. 

 

J Bone Miner Res 

2011  

Yamashita J et al.  Effect of zoledronate on oral wound healing in rats. Clin Cancer Res 

2011 

Huja SS et al.  Zoledronic acid decreases bone formation without causing osteocyte death in 

mice.  

Arch Oral Biol.  

2009  



ONJ  : MODELLI ANIMALI - 2 

V. Fusco  2011 

Autore Articolo Rivista 

Wen D et al.  Anatomic site variability in rat skeletal uptake and desorption of 

fluorescently labeled bisphosphonate. 

Oral Dis. 2011  

Kubek DJ et al.  Ovariectomy stimulates and bisphosphonates inhibit intracortical 

remodeling in the mouse mandible.  

Orthod Craniofac Res 2010  

Maahs MP et al.  Association between Bisphosphonates and Jaw Osteonecrosis: a study in 

wistar rats.  

Head Neck 2010  

Aguirre JI et al  Effects of alendronate on bone healing after tooth extraction in rats.  Oral Diseases 2010  

Bi Y et al.  Bisphosphonates cause osteonecrosis of the jaw-like disease in mice.  Am J Pathol. 2010  

Allen MR et al.  Compromised osseous healing of dental extraction sites in zoledronic acid-

treated dogs.  

Osteoporos Int 2010  

Biasotto M et al.  A novel animal model to study non spontaneous bisphosphonates 

osteonecrosis of jaw.  

Oral Pathol Med 2010  

Hokugo A et al.  Increased prevalence of bisphosphonate-related osteonecrosis of the jaw 

with vitamin D deficiency in rats. 

 

 

J Bone Miner Res. 2010  

Senel FC et al.  

 

Jaw bone changes in rats after treatment with zoledronate and pamidronate. 

 

OOOE 2010  

Bigi MM  et  al.  Experimental model of distraction osteogenesis in edentulous 
rats  

Braz Oral Res. 2011  

 

Kobayashi Y  

et al.  

Zoledronic acid delays wound healing of the tooth extraction socket, 

inhibits oral epithelial cell migration, and promotes proliferation and 

adhesion to hydroxyapatite of oral bacteria, without causing osteonecrosis 

of the jaw, in mice. 

 

J Bone Miner Metab 2009 



 

ONJ  : MODELLI ANIMALI - 3 

 

 

- BP: inibizione di guarigione dopo estrazione 

 

- BP: tossicità sui tessuti molli 

 

- BP: effetto antiangiogenetico 

 

- BP: effetto immunodepressivo e favorente infezioni 

 

- diversità tra i diversi BP 

 

- possibile ruolo del deficit di vitamina D 

 

V. Fusco  2011 



ONJ  : studi genetici, endocrinologici, immunologici 

V.Fusco  2011 

Autore Articolo Rivista 

Such E et al.  CYP2C8 gene polymorphism and bisphosphonate-related osteonecrosis of the 

jaw in patients with multiple myeloma  

Haematologica 2011  

Di Martino MT  

et al.  

A peroxisome proliferator-activated receptor gamma (PPARG) polymorphism 

is associated with zoledronic acid-related osteonecrosis of the jaw in multiple 

myeloma patients:analysis by DMET microarray profiling. 

British Journal of 

Haematology 2011  

Katz J et al.  Bisphosphonate-Induced Osteonecrosis of the Jaw: Long-Term Outcomes. Supportive Oncology 2009  

Arduino PG 

 et al.  

Vascular endothelial growth factor genetic polymorphisms and haplotypes in  

female patients with bisphosphonate-related osteonecrosis of the jaws. 

Journal of Oral 

Pathology & Medicine 2011  

Marini F et al.  Pharmacogenetics of bisphosphonate-associated osteonecrosis of the jaw.  Front Biosci 2011  

Cornish J et al.  Bone-bound bisphosphonate inhibits growth of adjacent non-bone cells.  JOMS 2011  

Ravosa MJ et al.  Bisphosphonate effects on the behaviour of oral epithelial cells and oral 

fibroblasts. 

Arch Oral Biol. 2011  

Shikama Y et al.  Pro-IL-1_ accumulation in macrophages by alendronate and its prevention by 

clodronate.  

Toxicology Letters 2010  

Saia G et al.  Occurrence of Bisphosphonate-Related Osteonecrosis of the Jaw After  

Surgical Tooth Extraction.  

JOMS 2010  

Kikuiri T et al.  Cell-based immunotherapy with mesenchymal stem cells cures 

bisphosphonate-related osteonecrosis of the jaw-like disease in mice. 

J Bone Miner Res. 2010  

Pozzi S et al  The Role of Bisphosphonates in Multiple Myeloma: Mechanisms, Sid Effects, 

 and the Future.  

The Oncologist 2011  

Scheper M et al.  A novel soft-tissue in vitro model for bisphosphonate-associated osteonecrosis.  Fibrogenesis & Tissue Repair 

2010  



Journal of Oral Pathology and Medicine 2011 



ONJ  : ETIOPATOGENESI – reviews e modelli 

V. Fusco  2011 

Autore Articolo Rivista 

Pazianas M  Osteonecrosis of the Jaw and the Role of Macrophages.  J Natl Cancer Inst 2011  

Allen MR  The effects of bisphosphonates on jaw bone remodeling, 

 tissue properties, and extraction healing.  

Odontology 2011  

Li D  Effects of antiresorptive agents on osteomyelitis: novel 

insights into the pathogenesis of osteonecrosis of the jaw. 

Ann N Y Acad Sci. 2010  

Mawardi H et al.  A Role of Oral Bacteria in Bisphosphonate-induced 

Osteonecrosis of the Jaw.  

J Dent Res 2011  

Subramanian G  

et al. 

A model for the pathogenesis of bisphosphonate- 

associated osteonecrosis of the jaw and teriparatide’s 

 potential role in its resolution.  

 

OOOOE 2011  

Handschel J et al.  Infection, vascularization, remodelling - are stem cells the 

 answers for bonediseases of the jaws?  

Head & Face Medicine 2011  

Allen MR  The effects of bisphosphonates on jaw bone remodeling,  

tissue properties, and extraction healing.  

Odontology 2011  

Otto S Osteonecrosis or metastases of the jaw or both? Case 

report and review of the literature. 

J Oral Maxillofac Surg. 2010  



DENOSUMAB 

• Meccanismo alternativo (RANK-L) 

 

• Somministrazione sottocutanea (non DH) 

 

• Minore tossicità  ? 

 

• Maggiore efficacia  ? 



DENOSUMAB 
Stopeck, JCO 2010 

 
ONJ :  

2% (DEN) vs 1.4% (ZA) 

Fizazi, Lancet 2011 

 
ONJ :  

2% (DEN) vs 1% (ZA) 

Henry, JCO 2011 

 
ONJ :  

1.1% (DEN) vs 1.3% (ZA) 



ONJ da Bevacizumab da solo (senza BP) 

V. Fusco 

2 casi di ONJ in pazienti 

Trattati con Avastin 

(Bevacizumab) 

e NON con BPs 

 

(1 tumore mammario, 

  1 glioblastoma m.) 



ONJ  : ANTIANGIOGENETICI (bevacizumab, sunitinib) 

V. Fusco  2011 

Autore Articolo Rivista 

Van Poznak C et al. Osteonecrosis of the jaw and bevacizumab 

therapy.  

Breast Cancer Res Treat 2010  

 

Guarneri V et al.  

Bevacizumab and osteonecrosis of the jaw: 

incidenceand association with bisphosphonate  

therapy in three large prospective trials in 

advanced breast cancer.  

 

Breast Cancer Res Treat 2010  

Fusco V et al.  ONJ in patients with renal cancer treated 

with bisphosphonates (BPs) and sunitinib 

or other targeted therapy (TT) agents: a 

multicenter survey.  

ASCO 2011 

(abstract 84652) 

Novembre - Dicembre 2010: Alert di EMEA e AIFA per Sunitinib (27 casi 

in 101.400 pazienti) e Bevacizumab (55 casi in 800.000 pazienti). 

 

Survey in 3 unità di Oncologia Medica e 4 unità di Patologia Orale 

(Alessandria, Pavia, Verona-Padova, Pordenone, Roma, Torino, Palermo): 

19 casi di ONJ in pazienti con carcinoma renale. 



ONJ : quanto è frequente ? 

INCIDENZA :   ?      tra 

PREVALENZA :  ?  <0.5% 

“FREQUENZA” :  ?           e >12% 

 

Numeri assoluti  :      ? 

 (epidemiologia; carichi di lavoro…) 

 

Rischio individuale :  ? 
 (rischio nel tempo…; costi-benefici) 



NUMERATORE :  numero di casi osservati 

(osteonecrosi) 

 

DENOMINATORE : popolazione di provenienza 

(esposti) 

 

MA 

-con quale patologia di base ? 

-per quanto tempo trattata (esposta) ? 

-con quali farmaci ? uno o diversi (switch) ? 

-per quanto tempo seguita (follow-up) ? 

-con quali possibili fattori predisponenti ? 

  



 I nuovi casi di ONJ stanno diminuendo? Diminuiranno? 

Forse  SI    perché : 
- screening / prevenzione nei pazienti già in trattamento  

 (valutazione odontoiatrica; non terapie aggressive) 

- attenta valutazione dei pazienti candidati a bifosfonati… 

- bifosfonati non prolungati oltre i 24 mesi… 

- new switch (es Zoledronico  Pamidronato, Ibandronato, ecc)… 
 

Forse  NO    perché : 

- apparente “picco” di osservazioni nel 2004-2005 (“harvesting”) 

- maggiore lunghezza di sopravvivenza (e follow-up) 

 (nuovi farmaci, nuove tecnologie, terapie di supporto, ecc.) 

- nuovi cofattori? (es thalidomide ed antiangiogenetici)…. 

- maggiore attenzione e consapevolezza  

 ( diagnosi in fase clinica iniziale) 

- possibilità di diagnosi preclinica ? (scintigrafia ossea, RM,…) 

- nuovi utilizzi dell’ac. zoledronico (CTIBL, osteoporosi)(adjuv ?) 

V. Fusco 



ONJ  - EPIDEMIOLOGIA : studi su BP orali 

V. Fusco  2011 

Autore Articolo Rivista 

 

Malden N  et al.  

An epidemiological study of alendronate-related 

osteonecrosis of the jaws. A case series from the south-

east of Scotland with attention given to case definition 

and prevalence  

 

J Bone Miner Metab 2011  

Barrier A et al.  Jaw osteonecrosis induced by oral biphosphonates: 12 

cases.  

STOMAX-371 2010  

 

Otto S et al.  

Osteoporosis and bisphosphonates-related osteonecrosis 

of the jaw: Not just a sporadic coincidence-a multi-

centre study. 

Journal of Cranio-Maxillo-

Facial Surgery 2010  

Lo JC et al. Oral Health Considerations in Older Women Receiving 

Oral Bisphosphonate Therapy.  

J. Am Geriatr. Soc. 2011 

 

Favia G et al.  

Osteonecrosis of the Jaw Correlated to Bisphosphonate 

Therapy in Non-oncologic Patients: Clinicopathological 

Features of 24 Patients. 

 

J. Rheumatol. 2009  

Manfredi M et al.  Bisphosphonate-related osteonecrosis of the jaws: a case 

series of 25 patients affected by osteoporosis. 

J. Oral Maxillofac. Surg. 

2010  



ONJ  - EPIDEMIOLOGIA : surveys  

V. Fusco  2011 

J Rheumatol 2011 

2004-2006 : 32 casi (19 ev, 13 orali) 

Ontario: 13 milioni di abitanti …. 

British Journal of Oral and Maxillofacial Surgery 2009  

124/168 (74%) dei consultants avevano visto casi di ONJ 



ONJ  - EPIDEMIOLOGIA :  

dati di incidenza da studi randomizzati 

V.Fusco  2011 

Autore Articolo Rivista 

 

Stopeck AT 

Denosumab Compared With Zoledronic Acid for the 

Treatment of Bone Metastases in Patients With Advanced  

Breast Cancer: A Randomized, Double-Blind Study. 

 

Journal Of Clinical Oncology 

2010  

 

Henry DH 

Randomized, Double-Blind Study of Denosumab Versus 

Zoledronic Acid in the Treatment of Bone Metastases in 

Patients With Advanced Cancer (Excluding Breast and 

Prostate Cancer) or Multiple Myeloma.  

 

Journal Of Clinical Oncology 

2011  

 

Fizazi K 

Denosumab versus zoledronic acid for treatment of bone 

etastases in men with castration-resistant prostate cancer: a 

randomised, double-blind study.  

 

Lancet 2011  

 

Saad F 

Incidence, risk factors, and outcomes of osteonecrosis of the 

jaw: integrated analysis from three blinded active-controlled 

phase III trials in cancer patients with bone metastases.  

Annals of Oncology  

2011  

Fusco V Osteonecrosis of the Jaw After Zoledronic Acid and  

Denosumab Treatment.  

Journal Of Clinical Oncology 

2011  

 

Coleman RE 

Safety of zoledronic acid and incidence of osteonecrosis of 

the jaw (ONJ) during adjuvant therapy in a randomised phase 

III trial (AZURE: BIG 01–04) for women with stage II/III 

breast cancer.  

 

Breast Cancer Res Treat  

2011  

 

Morgan  

First-line treatment with zoledronic acid as compared with 

clodronic acid in multiple myeloma (MRC Myeloma IX): a 

randomised controlled trial. 

 

Lancet 2010  



ONJ  - EPIDEMIOLOGIA :  

reports di singoli centri 

V. Fusco  2011 

Parma : 151 casi 
Journal of Oral 

Pathology & Medicine 

2011   

British Journal of Oral and Maxillofacial Surgery 2011  

Monaco di Baviera : 126 casi   Journal of Cranio-Maxillo-Facial Surgery 2011  

Catania : 94 casi 

(solo stadi I-II)  

 



ONJ  - EPIDEMIOLOGIA : mieloma 

V. Fusco  2011 

Gimsing 
Lancet Oncol 2010 

 

2/156 (1.2% )  

Vs 8/157 (5.1%)   

Morgan 
Lancet 2010 

 

 ZOL 4% (35/983) 

vs CLO <1% (3/979) 

Walter 
Head Face Medicine 2010 

 

Retr : 4/81 (4.9%) 

Pr : 16/78 (20%) 

 





ONJ  - EPIDEMIOLOGIA : position papers e guidelines -1 

V. Fusco  2011 

 
J Bone Miner 

Metab 2010  

British Journal  

of Oral and 

Maxillofacial 

Surgery 2010   

MASCC-ISOO  

Support Care Cancer 

2010  



ONJ  - EPIDEMIOLOGIA : position papers e guidelines -2 

V. Fusco  2011 

British Journal of Haematology 2011  

Journal  of Clinical Oncology 2011  

J Am Dent Assoc. 2011   



-Rx OPT Poco sensibile e specifica, ma ineludibile (1° livello) 

      

-Scintigrafia ossea Molto sensibile, poco specifica ? 

  (Chiandussi 2006, Zanglis 2008) 

-TC    Quadri nosografici variabili 

  (Bianchi 2007, Raje 2008, Maksimovic 2008, ecc.) 

-“Cone beam CT” ???  (in USA) 

  (Kumar 2007) 

-Risonanza Magnetica   
 Utile per programmare terapia chirurgica maggiore   ? 

  (Bedogni 2007, Bisdas 2008, Wutzl 2006, ecc.)  

 Capace di individuare lesioni pre-cliniche ? 

  (Garcia-Ferrer 2008) 

-Med.Nucleare (sestamibi; FDG-PET; NaF-PET, ecc) ??
  (Catalano 2007, Raje 2008, Ho 2008) 

Tecniche di IMAGING 



ONJ  - IMAGING 

V. Fusco  2011 

Autore Articolo Rivista 

 

Torres S et al.  

Fractal dimension evaluation of cone beam computed 

tomography in patients with bisphosphonate-associated 

osteonecrosis. 

Dentomaxillofac Radiol.  

2011  

Fatterpekar GM et al.  Bone-within-bone appearance: a red flag for 

biphosphonate-associated osteonecrosis of the jaw.  

J Comput Assist Tomogr. 2011  

Van den Wyngaert T 

et al.  

Prognostic Value of Bone Scintigraphy in Cancer 

Patients With Osteonecrosis of the Jaw.  

Clin Nucl Med 2011  

Morris PG et al.  Bone Scans, Bisphosphonates, and a Lack of Acute 

Changes Within the Mandible. 

JOMS 2010  

 

Hutchinson M et al.  

Radiographic Findings in Bisphosphonate- Treated 

Patients With Stage 0 Disease in the Absence of Bone 

Exposure. 

 

JOMS 2010  

 

Yamazaki Y et al.  

Use of FDG PET to Evaluate Hyperbaric Oxygen  

Therapy for Bisphosphonate-Related Osteonecrosis 

of the Jaw.  

 

Clinical Nuclear Medicine 

2010  

 

Vassiliou V 

Osteonecrosis of the jaws: clinicopathologic and 

radiologic characteristics, preventive and therapeutic 

strategies. 

 

Strahlenther Onkol. 2010 

Treister NS  

et al.  

 

Use of cone-beam computerized tomography for 

evaluation of bisphosphonate-associated osteonecrosis 

of the jaws. 

Oral Surg Oral Med Oral 

Pathol Oral Radiol Endod 

2010  



AAOMS Position Paper 2006 (JOMS 2007) 



Sarà sufficiente questo tipo di stadiazione ? 

I 

II 

III 

V. Fusco 



AAOMS 2009 : compare lo Stadio 0 … 
 

Alterazioni ossee senza (ancora)  

osso esposto  
 

o      allargamento della definizione ? 

 
Colella G, Campisi G, Fusco V 

  

AAOMS position paper : BP-related ONJ 2009 update: 

The need to refine the BRONJ definition  

 

JOMS (J Oral Max Surg) may  2009  V. Fusco 



 Criterio clinico esclusivo è insufficiente  
(Segni radiologici -TC- di malattia precedono l'esposizione ossea) 

SICMF-SIPMO panel : POSITION PAPER BRONJ  

Criticità analizzate dalla Commissione: 

Stadiazione BRONJ- AAOMS 2009 

 Stadio 0 non è necessariamente uno stadio precoce  

(pazienti in stadio 0 presentano quadri radiologici sovrapponibili 
a quelli di pazienti con esposizione ossea) 

 Continuo passaggio di stadio 1-2 di pazienti con BRONJ, come 
conseguenza delle cicliche riacutizzazioni del processo infettivo e 
del dolore ad esso associato.  



Conclusioni 
 

 

!!!! ???? 



INTERDISCIPLINARIETA’  !!! 

25 centri 
15 centri 

19 centri 



 

 

Se vuoi arrivare presto,  

corri da solo. 

 

Se vuoi arrivare lontano,  

corri assieme agli altri. 

        

     Proverbio africano 


