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ABSTRACT 

Introduction. Osteonecrosis of the jaw represents an adverse effect of a classes of drugs with both anti-

osteoclastic properties and antiangiogenic properties [1], the causal association of this type of medication with 

osteonecrosis of the jaw was established more than a decade ago. Aim of the study. The aim of the present 

study is to analyze the evolution of osteonecrosis in patients whose alveolar bone was protected postextractional 

with A-PRF (advanced - platlet rich fibrin). Material and methods. In this study, 14 patients were enrolled in 

bisphosphonate therapy (osteonecrosis stage 0) requiring dental extractions. We analyzed the particular general 

health informations of each patient and performed the necessary dental extractions, followed by the application 

of A-PRF and the wound's suture. A-PRF was obtained by centrifugation of the venous blood (14 minutes at 

1500 rpm) using a Choukroun model centrifuge. Patients were monitored at 7 and 30 days. Results and 

Discussion. We have noticed that the greatest risk of triggering bisphosphonate-induced osteonecrosis is 

associated with the presence of a history of neoplasia, the type of bisphosphonates used (zoledronic acid), the 

duration of treatment greater than 3 years and the route of intravenous administration. The 7-day post-operative 

evolution was uncomplicated in 85.7% of cases, epithelialization of the alveolar socket being recorded in 100% 

of cases at the 30-day control. Conclusions. The use of A-PRF is an effective method for prevention of the 

onset of osteonecrosis of the jaw in patients who have been treated with bisphosphonates. The advantage of this 

method is the high mechanical stability of A-PRF and the stimulation of bone regeneration. 
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INTRODUCTION 

Osteonecrosis of the jaw was defined by 

AAOMS as a condition of the jaw bone that 

simultaneously meets several conditions [2]: 

- apear in a patient who is or was recently 

been treated with bisphosphonates; 

- cutaneous or mucosal fistula for more 

than 8 weeks, in which catheterization falls 

on the bone; 

- no history of radiotherapy in the cephalic 

extremity; 

- no obvious signs of secondary neoplastic 

disease in the maxillary bones [3]. 

Osteonecrosis of the jaw represents an 

adverse effect of some classes of drugs with 

both anti-osteoclastic and anti-angiogenic 

properties [1], the causal association of this 

type of medication with osteonecrosis of the 

jaw was established more than a decade ago . 

The use of bisphosphonates for the 

treatment of complications associated with 

malignant bone metastases or in the treatment 

of osteoporosis has increased dramatically in 

recent years, according to studies in the 

literature. Moreover, the use of 

bisphosphonates has been enhanced by the 

impact it produces on the improvement of 

cancer morbidity, the role of bisphosphonates 

being well established in reducing osteoclast-

mediated osteoclasts secondary to multiple 

myeloma, bone metastases secondary to 

breast cancer or other tumors [4 ,5]. 

There is also extensive documentation on 

the efficacy of intravenous bisphosphonates 

in reducing bone pain, hypercalcaemia, and 

skeletal complications in patients with breast 

cancer and multiple myeloma [6]. 

The American Society for Clinical 
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Oncology has established some clinical 

practice guidelines according to which the use 

of biphosphonates is considered the standard 

of care for the treatment of hypercalcaemia 

(from moderate to severe) associated with 

malignancy and metastatic osteolytic lesions 

associated with breast cancer and myeloma 

multiple in combination with anticancer 

chemotherapeutic agents [7]. 

Bisphosphonates slow the remodeling process 

and increase bone mineral density, thus 

reducing the risk of fracture in women with 

osteopenia and osteoporosis, and are therefore 

powerful suppressors of osteoclast activity [8] 

Some of the patients who received 

bisphosphonate treatment present bone-

imaging changes and a non-specific local pain 

in the absence of bone exposure [2], fact 

reflected in the new definition of AAOMS 

[9]. 

Changes induced by bisphosphonates also 

occur in the soft parts, especially the gingival 

periosteum and mucous membrane, both by 

microbial colonization and by the toxicity 

directly induced by anti-resorptive drugs [10]. 

Bone and soft defects create technical 

difficulties in covering the jaw bone with 

viable tissues to provide healing. 

 The introduction of platelets rich fibrin 

(PRF) and A-PRF (Advanced Platelet Rich 

Fibrin) in medical practice has been an 

important step in the treatment of 

osteonecrosis of the jaw, but also in 

preventing the onset of this disease. 

PRF has the role of protecting and 

insulating the bone from the irritating factors 

of the oral cavity, but it also intervenes 

directly in stimulating osteogenesis [11]. 

In vitro and in vivo studies in the literature 

have as objective to describe and provide an 

overview of the development, use and 

effectiveness of autologous platelet 

concentrates in oral and maxillofacial 

pathologies. Due to their potential capacities 

to stimulate and increase the regeneration of 

soft and hard tissues, platelet concentrates are 

innovative endogenous therapeutic agents that 

have gained a special interest [12]. 

Evidence in the literature that describes 

the efficacy of platelet concentrations in 

surgical procedures in the oral and maxilo-

facial regions is controversial and limited. 

Therefore, in order to clarify the benefits and 

realities of the use of blood-derived products, 

in vitro and in vivo research on PRF and A-

PRP activity on dental cell biology should be 

carried out. 

 

MATERIAL AND METODS 

In this study, 14 patients were enrolled 

with bisphosphonates (osteonecrosis stage 0) 

requiring dental extractions. 

Patients were examined preoperatively 

(orthopantomography, computed tomography 

- CT, or cone-beam computed tomography - 

CBCT).  

Routine assays (blood count, blood glucose, 

coagulogram) as well as other analyzes and  

the interdisciplinary exams were performed 

according to associated pathology. 

The A-PRF membranes was obtained using a 

Choukroun centrifuge. 

Harvesting of the venous blood was 

performed from the median vein in the 

special Choukroun A-PRF test kit tubes. This 

type of tube has the advantage that it does not 

contain anticoagulant wich could lead to the 

disruption of the blood clot. 

Centrifugation was performed at 1500 rpm 

for 14 minutes. 

After the dental extracts, the alveolar bone 

was covered with the A-PRF membranes over 

which the gingival mucous membrane was 

sutured. 

 

Figure 1. Choukroun centrifuge  

Figure 2. A-PRF membranes before 

aplication. 
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RESULTS 

Of the 14 patients examined during the 

period 2013-2015, 11 were female (78.5%) 

and 3 were male (Table 1). 

Age is one of the most important factors in 

the aparition and progression of the diseases 

receiving bisphosphonate medication, with 

most cases (42.8% and 35.7%) being 

recorded in the 50-59 and 60-69 age 

categories. Table 2 shows the distribution of 

cases by age. 

Regarding the associated preexisting 

pathology, osteonecrosis occurred most 

frequently (85.7%) in patients with bone 

metastases in various forms of neoplastic 

diseases (Table 3). 

Tabel 1.  

Sex Cases Percent 

Male 3 21,5 

Female 11 78,5% 

Tabel 2.  

Age Cases Percent 

under 50 yr 2 14,4% 

50- 59 yrs 6 42,8% 

60 – 69 yrs 5 35,7% 

70-79 yrs 1 7,2% 

Tabel 3.  

Disease Osteoporosis Neoplazia 

Cases 2 12 

Percent 14,3% 85,7% 

 

Considering different type of neoplasia, 

the most common cases were breast tumors 

(85.7%), followed by prostate tumors, which 

recorded a much lower incidence of 14.2% 

(Table 4). 

 We noticed that high potency 

bisphosphonates (for example zoledronic 

acid) were responsible for triggering most 

cases of osteonecrosis, as shown in Table 5. 

Depending on the route of administration, 

osteonecrosis occurred most frequently after 

intravenous administration. For three patients, 

bisphosphonates were initially administered 

orally, and a parenteral form was 

subsequently recommended (Table 6). 

The distribution of cases according to the 

duration of administration, as presented in 

Table 7, shows that the incidence of the 

disease increases considerably if the 

administration is over 3 years. 

37 extractions were performed, the aim 

being to reduce the number of surgical 

interventions by achieving a maximum 

number of extractions in one session, the 

maximum number of extractions being 5 

(Table 8). Postoperatively, patients received 

antibiotic and antialgic treatment, 

dispensarized until suppression of the sutures. 

The occurrence of post-operative alveolitis or 

dehiscence was observed. Table 9 shows the 

wound evolution at 7 days postoperatively, 

with uncomplicated cicatrisation in most 

cases (85.71%). It should be noted that both 

cases in which dehiscence was identified 

were periodically followed, at the 1 month 

control, the alveolar socket were 

epithelialized; at the 30-day postoperative 

control all alveolar sockets were 

epithelialized without other complications. 

 

Tabel 4.  

Site Brest cancer Prostate cancer Pulmonary cancer Other 

diseases 

Cases 9 2 1 2 

Percent 64,2% 14,3% 7,2% 14,3% 
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Tabel  5.  

Bisphophonate Zoledronic Acid   Ibandroic Acid More types 

Cases 18 5 3 

Tabel 6.  

Routes Intravenous Oral Both 

Cases 18 5 3 

Tabel 7.  

Routes 1 year 2 years 3 yers More thean 3 yrs 

Cases 2 3 3 6 

Tabel 8.  

Extractions 1 2 3 4 

Patients 3 5 12 15 

 

Tabel 9.  

Complication Alveolitis Dehiscence Both Without 

Cases 0 2 0 12 

Percent 0% 14,3% 0% 85,7% 

 

DISCUSSIONS 

The present study is based on the clinical 

cases examined at the Oral and maxillofacial 

surgery clinic of the "Sf. Apostol Andrei" 

County Hospital of Constanta, summing up 

14 patients with osteonecrosis at stage 0, 

requiring dental extractions. The batch 

analysis was based on the following 

variables: age, sex, primary disease followed 

by bisphosphonate treatment, type of 

bisphosphonates administered, route of 

administration, duration of administration, 

number of dental practice, evolution at 7 days 

and 1 month. 

Considering the current widespread use of 

chronic bisphosphonate therapy, an increase 

in the risk associated with osteonecrosis of 

the jaw may be noted, requiring attention 

from the practitioners about the monitoring of 

this potential complication [13]. 

Currently, the osteonecrosis as adverse 

effect of bisphosphonate treatment can not be 

completely prevented. However, dental 

examination and treatment before 

bisposphonate therapy reduces the frequency 

of this disorder. Avoiding bone and mucosal 

surgery, using only non-surgical dental 

procedures can prevent new cases. 

In a previous study by Taylor et al., no 

statistically significant difference in age is 

relevant; however, the inclusion of patients 

with neoplasm induces a correlation with the 

results of the current study [15]. In this study, 

most patients were over 50 years of age, so 

age can be considered as a significant factor 

of concern affecting the incidence of 

secondary osteonecrosis of bisphosphonate 

administration. 

Although it has been described in both 

sexes, the literature has reported a higher 

incidence of cases of osteonecrosis secondary 

to bisphosphonate in women, probably as a 

consequence of the large number of cases 

reported in breast cancer patients. The 

increased risk of triggering osteonecrosis of 

the maxillary osteonecrosis in females is also 

associated with the long-term administration 

of bisphosphonates (> 3 years) as drugs for 

the treatment of postmenopausal 
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osteoporosis. All these data reported in the literature confirm the results obtained in this 

study. 

Osteonecrosis induced by oral 

bisphosphonates is a rare but real entity that is 

less common, less severe, more predictable 

and more responsive to treatment than 

osteonecrosis induced by intravenous 

bisphosphonates. The risk of triggering 

osteonecrosis of the jaw is higher in patients 

in whom bisphosphonates have been 

administered intravenously. Also, long-term 

bisphosphonate therapy is directly correlated 

with the onset of maxillary necrosis [15]. 

In this study, the highest incidence rate of 

osteonecrosis of the jaw was evaluated at 

more than 3 years of drug administration, this 

range being determined by a study by Saia et 

al. in which an increased risk of osteonecrosis 

of the jaw has been reported in patients 

receiving bisphosphonates more than 3 years 

[16]. 

In the speciality literature, the need for 

sealing the wound by aggressive osteoplastic 

procedures has been reported. The technique 

proposed in this study is a simple and 

minimally invasive one. We have observed 

relatively early epithelization of oral mucosa 

in most cases, which confirms that the effects 

of A-PRF competed with mucosal 

suppression and inhibition of osteoclasts 

induced by bisphosphonate administration. 

Based on the results obtained in this study, 

we recommend the post-extraction of A-PRF 

especially in patients receiving long-term 

intravenous bisphosphonate treatment. 

 

 

CONCLUSIONS 

1. Protecting the alveolar bone with A-PRF is 

an effective method of preventing the onset of 

osteonecrosis of the jaw in patients who have 

been treated with bisphosphonates. 

2. Making more extractions in one session did 

not have a negative impact on postoperative 

development. 

3. Complications appeared to be few (2 

cases), consisting in dehiscences and were 

resolved without the need for a new surgical 

intervention. 
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