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ABSTRACT:  
Introduction: Medication-related Osteonecrosis of jaw (MRONJ) is a significant complication seen in patients receiving 

anti-resorptive medication resulting in jaw necrosis. The prophylactic and therapeutic use of pentoxyfylline and tocopherol 
in the management of MRONJ has grown interest because of their efficacy in its management. Aims and objectives: Eight 
initial to established(Stage O – Stage II) cases of MRONJ were provided PENT-E for a mean period of 12-16 months and 
the efficacy was evaluated in terms of clinical relief in symptoms and radiographic evaluation. Result: Seven out of eight 
cases presented with clinical relief in symptoms and improvement in radiographic presentation whereas one case showed no 
significant improvement. Conclusion: PENT-E could be a safe and effective prophylactic and therapeutic adjunct in the 
management of MRONJ. 
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INTRODUCTION 

Marx (2003) first reported MRONJ as a complication 

in patients who were on i.v/ oral bisphosphonates.The 

term BRONJ was replaced with MRONJ in 2009 by 

the American Association of Oral & Maxillofacial 

Surgeons(AAOMS)to include other anti-resorptive 

(Denosumab) and anti-angiogenic(Sunitinib) 
medications in the group producing similar effects and 

it was defined as “exposure of portion of jaw bone in 

patients who have been exposed to bisphosphonates 

other related medication that has persisted for more 

than 8 weeks with no history of radiation therapy to 

the jaws”.1Based on definite clinical  signs and 

symptoms,MRONJ has been classified into 4 stages. 

The widespread use of anti-resorptive medications has 

led to increased number of MRONJ cases 

worldwide.The most common presentation  in such 

patients  is non- healing extraction sockets after tooth 
extraction or exposed necrotic bone with radiographic 

evidence of sequestrum formation with/without 

localised swelling and infection.2Although the 

pathophysiology of MRONJ remain doubtful, it is 

mostly believed to be multifactorial and several 

mechanisms for the same have been proposed which 

include alteration in bone remodelling, inhibition of 

angiogenesis, infection and suppression of immunity. 

Their is stage- specific management of 

MRONJ,although again largely controversial.3-

6However the use of pentoxyfylline and tocopherol in 

prophylactic and therapeutic manner for the 

management of MRONJ has been studied less and 

hence this study aims to evaluate the efficacy of these 
drugs in the management of osteonecrosis caused by 

drugs. 

 

AIMS & OBJECTIVES 

To evaluate the efficacy of pentoxyfylline and 

tocopherol(Vitamin E) in the management of 

Medication-related Osteonecrosis of jaws(MRONJ) in 

eight patients in terms of clinical relief of symptoms 

and radiographic presentation. 

 

MATERIAL AND METHOD 
The present study was done in the Department of Oral 

& Maxillofacial Surgery, Govt.Dental College & 

Hospital, Srinagar after explaining the procedure to all 

the patients in their vernacular language & taking 

their written informed consent. Total of eight patients 

fulfilling the inclusion criteria were taken and 

prescribed pentoxyfylline 400mg BD and Tocopherol 
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(Vit E) 1000 IU OD for a mean period of 12-16 

months and were evaluated for clinical relief in 

symptoms and improvement in radiographic 

presentation. 

 

INCLUSION CRITERIA 
1. Stage 0, I, II or III MRONJ patients as defined by 

AAOMS Position Paper -2014 Update. 

2. Disease free jaws at the time of study. 

3. Patients in an age group of 20-70 years. 

 

EXCLUSION CRITERIA 

1. Stage X(Patients taking anti-resorptive drugs and 

are at risk of developing   MRONJ). 

2. Patients with history of external radiation therapy 

to the jaws. 

3. Patients with history of surgical intervention to 
the jaws in the past 6 months. 

4. Medically compromised patients. 

5. Patients with known allergy to the prescribed 

drugs or xanthenes. 

 

RESULTS 

Of eight patients- Two patients belonged to Stage 0 

MRONJ category, two belonged to Stage I category, 

three Stage II category and one Stage III category. 

The two Stage O category were provided PENT –E 

prophylactically whereas others received therapeutic 
drug delivery. All eight patients were followed for 

atleast 12 -16 months and at the latest follow-up visit 

seven out of eight patients demonstrated clinical relief 

in symptoms.There was radiographic evidence of new 

bone formation in previous radiolucent areas (areas 

where sequestrectomy was performed) in 2 patients. 

One patients demonstrated complete resolution of 

exposed bone with soft tissue healing, one with partial 

resolution of bone exposure whereas one patient 

demonstrated no change in bone exposure .One 

patient developed allergy to pentoxyfylline and 

discontinued it,however it was not documented 
because of lack of sufficient evidence and was put on  

tocopherol alone. Both the drugs were well tolerated 

by all other patients.  

 

DISCUSSION 

Malignancy such as multiple myeloma and metastases 

to the bone, a common occurrence in advance-stage 

disease, may necessitate the use of bone-modifying 

agents such as anti-resorptive medications, including 

pamidronate and zolendronate (intravenous 

bisphosphonates), denosumab (humanized 
monoclonal antibody) and anti-angiogenics such as 

sunitinib (tyrosine kinase inhibitor) and bevacizumab 

(humanized monoclonal antibody).7-8 BPs and other 

anti-resorptive therapies may cause serious adverse 

effects including MRONJ, a subtype of ONJ defined 

as exposed maxillofacial bone or fistula for at least 8 

weeks in a patient receiving anti-resorptive or anti-

angiogenic treatment who has no history of radiation 

therapy or metastatic disease to the jaw.9MRONJ 

lesions can occur in both the mandible and the 

maxilla, with the mandible being most frequently 

affected. This most likely occurs due to the restricted 

localized blood supply to the mandible and the higher 

bone density in the mandi-ble. Also, in contrast to the 
mandible, the maxilla has a high number of 

anastomoses and is usually restricted from the 

irradiation field.10–12While the pathogenesis of 

MRONJ is still unclear, various risk factors have been 

identified. These include the duration of medication 

exposure, type of medication, dental operative 

treatment, poor dental hygiene, and genetic 

factors.13Clinical management of MRONJ remains 

controversial, with no established guidelines. 

Different therapeutic approaches such as 

chlorhexidine 0.12% -2%rinse, antibiotic 

therapy,HBO therapy, low level laser therapy, 
conservative surgery or PRP & pentoxyfylline and 

tocopherol (PENT-E) have been utilised in the 

management of MRONJ, with variable success 

rates.7,8,14-18 

Pentoxifylline and tocopherol was first used in the 

management of early ORN as the two agents directly 

counteracted the proposed fibroatrophic pathogenesis 

of ORN19. Initial studies have shown good results and 

no significant adverse effects from the 

medications14,Pentoxifylline was originally approved 

by the FDA for the management of peripheral artery 
disease such as ischemic heart disease and intermittent 

claudication. It improves peripheral blood flow by 

enhancing vasodilation, reducing blood viscosity and 

increases erythrocyte flexibility20. It also induces anti-

tumor necrosis factor alpha (anti-TNFα) effects, 

inhibiting inflammation and decreasing fibrosis21-23. 

Tocopherol is a potent oxygen radical scavenger that 

reduces free radical damage generated during 

oxidative stress and protects cell membranes 24. It also 

reduces inflammation and tissue fibrosis.25,26 

In the present study,we evaluated the efficacy of 

pentoxyfylline and tocopherol in the management  of 
medication-related Osteonecrosis of jaws in terms of 

clinical relief of symptoms and radiographic 

presentation.All the eight patients included in this 

study demonstrated clinical relief of symptoms and 

improvement in radiographic presentation which is in 

accordance with the initial studies conducted by 

Adepitan A. Owosho et al, Cavalcante et al and 

Heifetz-Li JJ. The medication was well-tolerated by 

almost all the patients with minimal side 

effects,thereby serving as an inexpensive conservative 

treatment modality in such patients. 

 

CONCLUSION 

The present study reveals that pentoxifylline and 

tocopherol can serve as a safe, effective and 

inexpensive treatment modality in the managemen of 

MRONJ. 
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LIMITATIONS OF THE STUDY 

Fewer patients were included in the study and thereby 

further studies with a larger group of patients needs to 

be conducted. 
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