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Background. Management of Medication related osteonecrosis of the jaw (MRONJ) is challenging

and there is little evidence about the e�ectiveness of treatments. 

The present study aims at assessing the value of the SICMF-SIPMO MRONJ staging system as a

predictor of treatment success.

Patients & Methods. We performed a 10-years longitudinal cohort study at the Unit of Maxillofacial

Surgery of Padova University (Italy). The study was approved by the local Ethical Committee of the

University Hospital of Padova (CESC 4920/AO/20 - 24 September 2020). Patients were included in

the study if they satis�ed the SICMF-SIPMO clinico-radiological diagnostic criteria of MRONJ and

were staged accordingly. Patients were assigned to each surgical treatment based on the SICMF-

SIPMO classi�cation. Patients were followed up at three-month intervals up to 1-year and

underwent a CT scan of the jaws at three, six, and twelve months postoperatively.

Results. Overall, a total of 70 patients reached the 12-month follow-up and 75 operated jaw sites

were available for the analysis.The cumulative curative rate (CR) at 1-year follow-up was 85.3%.

MRONJ recurred in 9 jaw sites (12%). The curative rates did not signi�cantly di�er between maxilla

and mandible (87% vs. 84%). The underlying disease highly in�uenced the CR of MRONJ, with

cancer patients more likely to develop recurrences within 1 year (CR cancer = 76% ; CR osteoporosis

=100%). Bone curettage and sequestrectomy showed the highest CR in MRONJ stage 1, regardless of

the underlying disease (88.2%). Marginal resection proved to be successful in MRONJ stage 2 with an

overall curative rate of 81%. Nevertheless, MRONJ stage 2 patients with cancer showed high

recurrence rates when treated with marginal resection. Segmental resection proved highly
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successful in MRONJ stage 2 (88.2%) and MRONJ stage 3 (92.9%). Of note, segmental resections in

MRONJ stage 2 were mostly performed in cancer patients (12/15).

Conclusion. In conclusion, the stage-related surgical algorithm proposed by SICMF-SIPMO can be

safely used and it should be implemented to select the appropriate surgical treatment for MRONJ

patients. Further studies are warranted before its �nal validation.

Introduction

Management of Medication related osteonecrosis of the jaw (MRONJ) is challenging and there is little

evidence about the e�ectiveness of treatments. 

Treatment strategies of MRONJ have been originally developed based on a clinical staging system

endorsed by the American Association of Oral and Maxillofacial Surgery (AAOMS).  [1]  Patients with

mild (stage 1) to moderate (stage 2) disease are o�ered non-invasive treatments such as control of

infection and pain, and super�cial debridement of bone, whereas only those patients with advanced

and refractory disease (stage 3) may bene�t from surgery. This staging system has been later

modi�ed to be more inclusive, [2] but no attempt to revise treatment strategies has been done at all,

despite the increasing evidence that surgery might provide long‐lasting bene�ts to MRONJ patients in

terms of healing and disease control. [3][4][5]

Over the recent years, the role of imaging has been emphasized as it better displays the real extent of

jawbone disease and can integrate the clinical picture of MRONJ.  [6] Computer tomography (CT) can

detect equally signs of bone necrosis and bone sclerosis, with respect to the uninvolved bone tissue.

[7] It can also pick up the early radiological aspects of MRONJ as compared with plain radiographs. [8]

[9]

Since that, the inclusion of CT to measure the extent of jawbone involvement has been advocated not

only to improve the diagnostic process of MRONJ but also the patient’s assignment to treatments [10]. 

In 2012, the Italian Societies of Maxillo-facial Surgery (SICMF) and Oral Pathology and Medicine

(SIPMO) endorsed a clinico-radiological staging system to assign treatment to MRONJ patients, where

surgery was integrated for the �rst time as a �rst-line treatment. [11] Surgery was graded based on the

real extent of bone disease so that patients with “focal disease” (stage 1) are likely to receive less

invasive surgical treatment (i.e. bone curettage and sequestrectomy) as compared with more advanced
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disease stages (stage 2 and 3) who deserve more radical interventions (i.e. marginal and segmental

resection of bone).[12][13]

Based on the assumption that MRONJ seems to progress more rapidly, and bone necrosis tends to

recur more easily in cancer patients than in osteoporosis patients, the SICMF-SIPMO staging system

also di�erentiates the magnitude of surgical treatment based on the underlying diseases (cancer vs.

osteoporosis). 

As of today, the clinical signi�cance of the SICMF-SIPMO classi�cation system and the prognostic

impact of its stage-related treatment algorithm has not been proved.

The present study aims at assessing the value of the SICMF-SIPMO MRONJ staging system as a

predictor of treatment success.

Material and Methods

Study design and setting

We performed a 10-years retrospective cohort study at the Unit of Maxillofacial Surgery of Padova

University (Italy). The study was approved by the local Ethical Committee of the University Hospital of

Padova (CESC 4920/AO/20 - 24 September 2020). All subjects gave written informed consent.

Eligibility criteria

Patients were included in the study if they satis�ed the SICMF-SIPMO clinico-radiological diagnostic

criteria of MRONJ and were staged accordingly. Clinical and radiological data (CT scan) of consecutive

patients who underwent surgical treatment of MRONJ between January 2010 and December 2020 were

obtained from the prospective database of the Regional Centre for Diagnosis, and Treatment

of Medication and Radiation-related Bone Diseases of the Head and Neck (Veneto region). These data

were integrated into a computer-based spreadsheet. 

Patients were assigned to each surgical treatment based on the SICMF-SIPMO classi�cation. Patients

were followed up at three-month intervals up to 1-year and underwent a CT scan of the jaws at three,

six, and twelve months postoperatively.
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Study outcome

The primary study outcome was the curative rate (CR) of MRONJ following surgery, which comprises

both the SICMF-SIPMO de�nitions of Healing and Remission. [12] Healing was achieved in the case of

absent clinical and CT signs of MRONJ at the 12-month follow-up, while Remission was assigned in the

case of absent clinical signs of MRONJ and stable radiological CT signs at the 12-month follow-up.

Patients who developed clinical and radiological signs of disease within 1 year after surgical treatment

were considered Recurrent cases. Patients who displayed disease progression at CT without clinical

signs and symptoms were de�ned as silent MRONJ cases.

The study outcome was then strati�ed by jaw site (mandible vs. maxilla), primary disease (cancer vs.

osteoporosis), treatment type (bone curettage and sequestrectomy vs. marginal resection vs.

segmental resection), and SICMF-SIPMO stage (stage 1 vs. stage 2. vs. stage 3), to assess the value of

the SICMF-SIPMO MRONJ staging system as a predictor of treatment success.

Statistical analysis

Descriptive statistics were calculated on a per-patient basis. Continuous variables are reported as

median and minimum and maximum values, because of skewed distributions. Categorical variables

are given as the number or percentage of patients with the characteristic of interest. Inferential

statistics were calculated on a per-bone basis (n = 85). Statistical analysis was performed using Stata

16.1 (Stata Corporation, College Station, TX, USA).

Results

Patient’s features

80 consecutive MRONJ patients underwent surgery according to the SICMF-SIPMO protocol, with a

total of 85 operated jaw sites (5 patients received surgery to both maxilla and mandible). 

Metastatic breast cancer was the most frequent diagnosis (29%), followed by primary osteoporosis

(27.5%). Zoledronic acid had been the most used antiresorptive (65%), followed by alendronate

(28%). (Table 1) 
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Baseline features of the population  

Male 23 (27%)

Age (years) 70 (65; 77)

European 80 (100%)

Underlying disease  

- Breast cancer 25 (29%)

- Multiple myeloma 10 (12%)

- Prostate cancer 6 (7%)

- Lung cancer 3 (4%)

- Melanoma 1 (1%)

- Primary osteoporosis 24 (28%)

- Secondary osteoporosis 10 (12%)

Comorbidities  

 - Diabetes mellitus 10 (12%)

- Chronic renal failure 2 (2%)

- Hypertension 40 (47%)

- Cardiovascular disease 5 (6%)

- Anemia 2 (2%)

- Hypothyroidism 6 (7%)

- Arhythmia 4 (5%)

- Psoriasic arthritis 2 (2%)

- Rheumatoid arthritis 5 (6%)

- Diverticulitis 1 (1%)

- Reactive arthritis 1 (1%)

- Hypercholesterolemia 10 (12%)

- Arthrosis 1 (1%)
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- COPD 1 (1%)

- Asthma 3 (4%)

- Hashimoto disease 2 (2%)

- Lymphoproliferative disorder 1 (1%)

- HBV 3 (4%)

- HCV 1 (1%)

- Multiple sclerosis 1 (1%)

- Chronic myeloid leukaemia 1 (1%)

- Bowen's disease 1 (1%)

- Parkinson disease 1 (1%)

- Erysipelas 1 (1%)

- Sjogren's syndrome 1 (1%)

- Glaucoma 1 (1%)

- Meniere's disease 1 (1%)

- Gastric ulcer 1 (1%)

Table 1.

The most frequent oral trigger of MRONJ development was dental/periodontal infection (56%),

followed by tooth extraction (26%). At clinical presentation, the most common clinical sign of MRONJ

was the presence of a probing bone mucosal �stula (80%), followed by purulent discharge (47%) and

necrotic bone exposure in the oral cavity (44%). (Table 2)
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MRONJ features before surgery Jaws N (%)

MRONJ site 85  

   Maxilla   36 (42%)

   Mandible   49 (58%)

SICMF-SIPMO stage at baseline 85  

1A   17 (20%)

1B   5 (6%)

2A   17 (20%)

2B   29 (34%)

3   17 (20%)

     

Precipitating event     

- dental or periodontal infection 85 48 (56%)

- peri-implant infection 85 5 (6%)

- tooth extraction 85 22 (26%)

- prosthesis 85 7 (8%)

- unknown 85 3 (4%)

Clinical signs at presentation    

Halitosis 85 35 (41%)

Odontogenic abscess 85 4 (5%)

Mandibular asymmetry 85 13 (15%)
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Pain (VAS) 78 0 (0; 3)

Bone exposure 85 37 (44%)

Mucous �stula 85 45 (53%)

Probing bone �stula 45 36 (80%)

Extra-oral �stula 84 5 (6%)

Liquid drainage from the nose 85 4 (5%)

Lack of mucosal repair after extraction 85 11 (13%)

Sudden onset of dental mobility 85 3 (4%)

Preternatural mandibular motility 85 6 (7%)

Purulent drainage 85 40 (47%)

Sequestrum 85 7 (8%)

Trismus 85 2 (2%)

Swelling of soft tissues 85 26 (31%)

Vincent's sign 85 27 (32%)

Table 2.
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Three patients died and �ve were lost during the follow-up. Two patients did not conclude the follow-

up at present investigation.

Study outcome

Overall, a total of 70 patients reached the 12-month follow-up and 75 operated jaw sites were

available for the analysis. 

The cumulative CR at 1-year follow-up was 85.3%. Of the 64 jaw sites that were cured, 84% healed

completely, while the remaining 17 % displayed remittent disease. MRONJ recurred in 9 jaw sites

(12%), while the remaining two sites displayed silent disease (2.7%). (Graph 1)

Graph 1.

The result of surgical treatment did not signi�cantly di�er between maxilla and mandible. (Graph 2)
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Graph 2.

On the contrary, primary disease in�uenced the CR of MRONJ, with cancer patients more likely to

develop recurrences within 1 year. (Graph 3)
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Graph 3.

When the primary outcome was strati�ed by the SICMF-SIPMO stage and the type of treatment, bone

curettage and sequestrectomy showed the highest CR in stage 1 disease, regardless of the primary

disease (88.2%). Still, reasonable CR can be achieved in MRONJ stage 2 in osteoporosis patients. 

As marginal resection is concerned, this surgical approach proved to be successful in stage 2 patients

with an overall CR of 81%. Yet, most of the MRONJ stage 2 sites successfully treated with marginal

resection pertained to osteoporosis patients (n=9/13). Stage 2 MRONJ patients with cancer showed

high recurrence rates when treated with marginal resection.

Segmental resection showed high CR in patients with MRONJ stage 2 (88.2%) and even higher in

MRONJ stage 3 (92.9%) regardless of the primary disease. However, most segmental resections in

stage 2 MRONJ were performed in cancer patients (12/15).

All the data are detailed in Graph 4.
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Graph 4.

Discussion and Conclusion

This is the �rst study to show the value of the SICMF-SIPMO MRONJ staging system as a predictor of

surgical success. 

The SICMF-SIPMO treatment protocol is unique in that it assigns patients to speci�c surgical

treatments based on the clinical and radiological extent of jawbone disease.[13] The surgical burden is

tuned to the degree of bone destruction so that the early disease stage can be reasonably cured with

less aggressive surgery than in advanced stages. It also di�erentiates the burden of treatment based

on the increasing evidence that the clinical course of MRONJ is di�erent for cancer and osteoporosis

patients. [12]

The present study con�rms that surgery can be highly successful in terms of clinical and radiological

healing in all disease stages of MRONJ and can be curative in the long term. 

We showed that the adoption of the stage-related surgical algorithm proposed by SICMF-SIPMO

eliminates the previously reported di�erences in terms of cure between the maxilla and mandible. 
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We also veri�ed that bone curettage and sequestrectomy are the best options to treat stage 1 disease,

warranting high curative rates with limited morbidity, both for cancer and osteoporosis patients.

Though unspeci�ed in the SICMF-SIPMO surgical algorithm, bone curettage and sequestrectomy

could be also used to treat MRONJ Stage 2 in osteoporosis patients, but not in cancer patients where

the likelihood of bone disease recurrence is too high. Nonetheless, marginal resection of MRONJ Stage

2 in osteoporosis patients remains the lead treatment option, while it seems unreasonable to treat

with marginal resection MRONJ Stage 2 in cancer patients for the high recurrence rate. 

Segmental resection of the jaw remains the most e�cient surgical treatment of MRONJ with curative

rates that exceed 90% in more severe cases. Yet, the burden of treatment can be high for patients and

necessitates careful selection. This study con�rms that segmental resection of the jaw should be

limited to cancer patients only in MRONJ Stage 2, while it should be o�ered to all patients in MRONJ

Stage 3, irrespective of the primary disease.

In conclusion, the stage-related surgical algorithm proposed by SICMF-SIPMO can be safely used and

it should be implemented to treat MRONJ patients. Further studies are warranted before its �nal

validation.
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