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Introduction

Bisphosphonate-related osteonecrosis of jaw (BRONJ) 
is defined as an area of exposed bone or bone that can 
be probed through an intraoral or extraoral fistula in 
maxillofacial region that has persisted for more than 8 
weeks in a patient currently or previously treated with 
bisphosphonates (BPs) and no history of radiation therapy 
or obvious metastatic disease to this area (1). 

BPs, bone resorption inhibitors, commonly use for 
treating solid cancer with bone metastasis, such as multiple 
myeloma, breast cancer and prostate cancer (2). The 
incidence of BRONJ with intravenous route is of (3.8–9.9%) 
in multiple myeloma patients, (2.5–2.9%) in breast cancer 
patients and (2.9–6.5%) in prostate cancer patients (3-5). 

In the largest prospective trial collecting 5,723 patients 
with metastatic bone disease from solid tumors or multiple 
myeloma receiving either denosumab or zoledronic acid, 
the incidence of ONJ was 1.6% of the overall patient 
population and 1.3% of the zoledronic acid group (6). 

Managements of those patients were conservative 
treatment, surgical treatment and adjunct to surgical or 
non-surgical treatment. Many studies reported various 
treatment modalities. The purpose of this report is to 
present a case with BRONJ and deeply review in BRONJ 
relating topics.

Case presentation

A 79-year-old female Asian patient who presented with 
left breast mass with ulcer was worked up and diagnosed 
as advanced stage breast cancer with bony metastasis. Her 
medical history was chronic kidney disease stage 3, diabetes 
type 2, hypertension, and dyslipidemia. No history of 
radiation to head and neck was found. She refused to treat 
with chemotherapy. Continuing soda mint, phosphate 
solution and madiplot for her medical problems was done. 
The specific treatment for advanced stage breast cancer and 
bone metastasis was arimidex 1 mg/d and zoledronate 3 mg 
every 4 weeks. Intravenous zoledronate 3 mg q 4 wk (based 
on patient creatinine clearance) had been administered for 
three months then creatinine clearance reduced thus we 
decreased the dosage to 2 mg q 4 wk. We evaluated the 
bone scan and showed new abnormal increased uptake at 
the mandible (Figure 1). After later nine treatments, she 
complained a jaw pain. A complete oral examination was 
performed and presented as swelling at gingiva (area 43–46) 
and there was a fistula and pus discharge. Film paronamic 
and periapical view (Figure 2) showed no remarkable bone 
destruction and retained dental root 43. 

The mandibular treatment was buccal bone decortication, 
extraction 43, suturing, antibiotics (oral augmentin) and 
antiseptic mouthwash (0.12% chlorhexidine mouthwash). 
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Figure 1 Abnormal increased uptake at the mandible can be seen. (A) Anterior view of the bone scan; (B) posterior view of the bone scan; (C) 
right lateral view of the bone scan; (D) left lateral view of the bone scan. RLAT, right lateral; LLAT, left lateral.

Figure 2 No remarkable bone damage. (A) X-ray paronamic view of mandible; (B) X-ray periapical view of mandible.
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The final pathology on debridement was shown as fragment 
of necrotic bone with inflammatory cells infiltration 
(polymorphonuclear cells predominant) and bacterial 
colonies with debris tissue (Figure 3A,B,C). The Brown and 
Brenn stain (Figure 3D) showed gram positive filamentous 
bacteria. During that the bone was being exposed over 8 
weeks. She was followed up to re-evaluate the area until 
complete healing. The future plan is denture fabrication.

Discussion

Breast cancer with bone metastasis commonly causes 

osteolytic lesion that depends upon osteoclast-mediated 
bone resorption (7). BPs are antiresorptive medication to 
manage hypercalcemia of malignancy and skeletal-related 
events (SREs) in this condition (4). 

BPs are synthetic analogs of pyrophosphate compounds 
that have the strong affinity for binding to hydroxyapatite 
(HAP) (8). They can be separated into two general classes 
according to their chemical structure and molecular 
mechanism of action. Nitrogen containing BPs that 
present a nitrogen side chain on pyrophosphate group 
are commonly prepared for intravenous administration 
because they are poorly absorbed by gastrointestinal tract 
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about 10%. The nitrogen containing BPs inhibit sterol 
synthesis via the mevalonate pathway, inducing osteoclast 
apoptosis (8-10). Non nitrogen containing BPs, which 
closely relate to pyrophosphate are taken up by osteoclasts 
and antagonized the cellular energy pathway and integrated 
into phosphate chain of ATP-containing compounds that 
accumulate intracellularly to induce apoptosis (8,11). BPs 
inhibit RANKL expression and enhance osteoprotegerin 
(OPG) production by bone marrow stromal cells and 
osteoblasts so that RANK-RANKL interaction is disrupted. 
These synergistic actions lead to suppression of osteoclast 
recruitment and bone resorption (11). Currently, there are 
several proposed theories explaining the pathogenesis of 
BRONJ. 

BPs tend to be highly concentrated in jaws rather than 
other skeleton sites because of their high vascularity and 
bone turnover. The forces of masticatory system require a 
rapid bone turnover and can easily induce microfractures. 
Additionally, a thin oral mucosa, which separates the jaw 
from oral environment can be easily traumatized. Oral 
microbes reach necrotic bone that result in hindering 
healing process (2,11).

Inhibitory effect of BPs on osteoclasts causes cessation 
of bone remodeling and bone turnover (11). The potent 
intravenous BPs used in metastatic patients irreversibly 
inhibit osteoclasts via interrupting the mevalonate pathway 
and the result is osteoclast apoptosis (9).

Osteoblasts and osteocytes lifespan is about 150 days. 
If, upon their death, osteoclasts, which release cytokines 
of bone morphogenetic protein and insulin-like growth 
factors to induce new osteoblasts from stem cell population 
do not absorb mineral matrix, osteon becomes acellular and 
necrotic (9,12). 

BPs could alter blood flow in the mandibular and maxillary 
bone via inhibition of intraosseous angiogenesis (13).  
Recent studies have been found that angiogenesis 
suppression may play a role in developing BRONJ. The 
strongest decrease in VEGF circulating levels at day 7 
and at day 21 after the first administration in BRONJ 
patients was demonstrated. Therefore, the anti-angiogenic 
properties of bisphosphonates are directly linked to BRONJ 
pathogenesis and serum VEGF levels could represent an 
effective early predictive marker (14). In a recent study 
by Wehrhan et al., BRONJ and control mucoperiosteal 

Figure 3 Necrotic bone and inflammatory exudate. (A) Hematoxylin and eosin, 40×; (B) hematoxylin and eosin, 100×; (C) hematoxylin and 
eosin, 400×; (D) gram positive filamentous bacteria, brown and brenn stain, 400×.
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tissue samples were assessed for vascularization with CD31 
staining and angiogenesis-related neovessels with CD105 
staining. The results showed no significant reduction 
in CD31-stained capillary area mucoperiosteal BRONJ 
samples, but significantly fewer CD105-positive vessels 
in capillary areas than control samples. It indicated that 
angiogenesis is impaired in BRONJ-related mucoperiosteal 
tissue, but vascularization remains unaffected. Vessel 
remodeling and neovessel formation is delayed in BRONJ, 
resulting in impaired tissue regeneration of bisphosphonate-
exposed oral mucosa (15). 

Histopathologic features of BRONJ tissue showed three 
different main histological patterns: non-necrotic areas 
without inflammation, areas with active acute inflammation 
and areas with prevalence of necrotic changes. Non-
necrotic areas were mostly composed by large masses of 
bone tissue showing centrifugal deposition and variable 
degrees of calcification (mature and recent woven bones), 
devoid of Haversian canals. Islands of woven bone contained 
plump osteoblasts while osteoclastic activity was absent in 
such areas. These features suggest that BPs likely act by 
stimulating appositional osteogenesis without concurrent 
remodeling or resorption of pre-existing bone trabeculae 
(16-20). Areas of active acute inflammation contained 
abundant osteoclast-like cells at the interface with residual 
bone spiculae and were filled with an inflammatory infiltrate, 
mostly composed by polymorphonuclear phagocytes, plasma 
cells, monocytes and lymphocytes, acellular necrotic debris, 
thin-walled and dilated blood vessels and scattered residual 
and intensely basophilic bone spiculae. In ONJ affected 
sites, middle areas were characterized by predominance of 
bony structure showing wide acellular necrotic regions, large 
and scalloped Haversian canals and containing inflammatory 
infiltrates (16).

This case showed ONJ that is an uncommon but serious 
side effect of Bis administration. The indication was 
metastatic breast cancer with evidence of bone destruction. 
She developed ONJ after 12 treatments of IV zoledronate. 
The diagnosis was made from clinical findings of the lesions 
that exposed jaw over 8 weeks. Her treatment was dental 
care, surgery including bone decortication, tooth extraction, 
sutures, oral antibiotics and antiseptic mouthwash.

Objectives of BRONJ treatment are to eliminate pain, 
control infection of soft and hard tissue, and minimize 
progression and occurrence of bone necrosis. The treatment 
can classify in three categories: conservative treatment, 
surgical treatment and adjunct to surgical or non-surgical 
treatment. Conservative treatment is using medication 

for relieving chronic pain and controlling infection with 
antibiotics including local such as oral antimicrobial 
rinses (chlorhexidine 0.12%) and systemic form. Surgical 
treatment aims to remove bone sequestra by debridement, 
bone resection and immediate reconstruction with a 
reconstruction plate or an obturator or vascularized bone. 
In part of the adjunct to surgical or non-surgical treatment, 
there are several various options, for example, hyperbaric 
oxygen therapy (HBO), pentoxifylline and tocopherol, 
ozone therapy, low level laser therapy (LLLT), and platelet 
rich plasma (PRP) (1). 

HBO might augment burn turnover by producing 
signal for osteoclast differentiation, activity and viability. 
A randomized controlled trial of HBO as an adjunct to 
surgery and antibiotics in BRONJ patients showed that 
HBO was useful in relieve pain and decreasing lesion size 
and number at a faster rate than control therapy (standard 
treatment without HBO, but there was no statistically 
significant difference in the endpoint of complete gingival 
coverage). For that reason, authors recommended HBO as 
adjunctive treatment in severe cases where deep-seated soft 
tissue infection or refractory osteomyelitis is present (21). 

Pentoxifylline and tocopherol have been used in 
treatment of osteoradionecrosis. Pentoxifylline reduces 
blood viscosity, improves peripheral blood flow and 
increase red blood cell membrane flexibility (22). It also 
has antitumor necrosis factor alpha (TNFα) effect, inhibits 
dermal fibroblasts and increases collagenase activity (23). 
Tocopherol is an antioxidant that could influence platelet 
aggregation, and impairs tissue necrosis. Case series study 
in using pentoxifylline and tocopherol in addition to 
antimicrobial therapy showed achieving a 74% decrease in 
area of bony exposure and symptom control (24). 

Ozone enhances  t i s sue oxygenat ion,  improves 
phagocytosis and diapedesis of phagocytes and stimulates 
angiogenesis and fibroblasts formation. Furthermore it 
induces formation of sequestrum, enhances vascularization 
of the underlying bone and stimulates the formation of 
granulating tissues (25,26). 

LLLT has positive effect in term of improvement and 
fastening of the wound healing process (27). Two studies 
have shown higher healing rate in ONJ treatment with 
LLLT (Nd: YAG) groups than without LLLT groups 
(27,28). LLLT is a good choice for BRONJ treatment 
especially for antibacterial and biostimulant properties (29).

PRP is produced by concentrating platelets from whole 
blood. It contains growth factors that might accelerate 
epithelial wound healing, decrease tissue inflammation after 
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surgery, improve regeneration of bone and soft tissues, 
and promote tissue vascularization (30). Several studies 
indicated positive and successful outcome after adding PRP 
in BRONJ treatment (31-34). 

Currently, there are other novel treatments—autologous 
bone marrow stem cell, allogenic mesenchymal stem 
cell therapy. Bone marrow stem cells are known as being 
multipotent and exhibit the potential for differentiation into 
different cell/tissue lineages, including cartilage, bone and 
other tissue. A case report with autologous bone marrow 
stem cell transplantation into the BRONJ lesion reached 
complete response (35). Another study in swine, allogenic 
bone marrow mesenchymal stem cell-based therapy 
provided a safe and effective therapeutic modality for 
treating BRONJ condition (36). Lastly, literature review of 
BRONJ was collected and shown (Table 1).

Conclusions

BPs are used to treat complication of metastatic disease 
with osteolytic pathology. BRONJ is a rare complication 
but it is a serious side effect. There is no clinical evidence 
to support cessation of BPs. In mild cases are mainly treated 
with conservative treatment. For severe cases may require 
surgical treatment, such as debridement, resection and 
reconstruction.

Adjunctive treatment including HBO, pentoxifylline and 
tocopherol, ozone therapy, LLLT, and PRP are developed 
and reported in small sample sizes. The efficacy of these 
treatments needs to be developed in additional research.
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Table 1 Review of literature of all publications to date of bisphosphonate associated osteonecrosis of jaws

Author Year N Primary lesions Drug used, N (%)
Location ONJ, N 
(%)

Treatment options

Marx (37) 2003 36 18 MM;  
17 breast cancer;  
1 osteoporosis

24 (66.6) pamidronate;  
6 (16.6) zoledronate;  
6 (16.6) pamidronate and zoledronate

29 (80.5) mandible;  
5 [14] maxilla;  
2 (5.5) both

ATB + periodic minor 
debridement

Wang (38) 2003 3 3 breast cancer 3 [100] pamidronate 1 (33.3) mandible;  
2 (66.6) maxilla

Surgical debridement

Ruggiero (39) 2004 63 28 MM;  
21 breast cancer;  
3 prostate cancer;  
1 lung cancer;  
1 uterine leiomyosarcoma; 
1 plasmacytoma;  
1 leukemia;  
7 osteoporosis

34 (53.9) pamidronate;  
9 (14.2) zoledronate;  
13 (20.6) pamidronate and 
zoledronate;  
5 (7.9) alendronate;  
1 (1.5) risedronate;  
1 (1.5) alendronate and zoledronate

39 (61.9) mandible;  
23 (36.5) maxilla;  
1 (1.5) both

Surgery

Sequestectomy

Segmental 
mandibulectomy

Partial maxillectomy 

Conservative treatment

Migliorati (40) 2005 18 3 MM;  
11 breast cancer;  
2 prostate cancer;  
1 ovarian cancer;  
1 osteoporosis

3 (16.6) pamidronate;  
8 (44.4) zoledronate;  
6 (33.3) pamidronate and 
zoledronate;  
1 (5.5) alendronate

Mandible and 
maxilla

Surgery

ATB

Hyperbaric O2 therapy

Bagan (41) 2005 10 4 MM;  
6 breast cancer

4 [40] pamidronate;  
2 [20] zoledronate;  
4 [40] pamidronate and zoledronate

5 [50] mandible;  
5 [50] maxilla

ATB 

Periodic debridement

Marx (12) 2005 119 62 MM;  
50 breast cancer;  
4 prostate cancer;  
3 osteoporosis

32 (26.8) pamidronate;  
48 (40.3) zoledronate;  
36 (30.2) pamidronate and 
zoledronate;  
3 (2.5) alendronate

81 (68.1) mandible;  
33 (27.7) maxilla;  
5 (40.2) both

ATB 

Wound irrigation

Zarychanski (42) 2006 12 10 MM;  
1 breast cancer;  
1 renal cancer

12 [100] pamidronate 10 (83.3) mandible;  
1 (8.3) maxilla;  
1 (8.3) both

Surgery

Debride necrotic tissue

Table 1 (continued)
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