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Abstract
Objective:  tthis paper reports a case of osteonecrosis of the jaws associated with the use of intravenous bisphosphonates (BRONJ) after extraction of the maxil-
lary right first and second molars. Case report: a 53-year-old male patient with diagnosis of multiple myeloma undergoing treatment at Arthur Siqueira Cavalcanti 
Institute (HEMORIO) with intravenous bisphosphonate (zoledronic acid), performed dental extractions in a private clinic. Approximately one month later, he complained 
of pain at the dental extraction site and was referred by the oncologist to the hospital’s dental service. Intraoral clinical examination revealed an extensive area with 
characteristics of bone necrosis and the panoramic radiography revealed a radiolucent area suggestive of bone sequestration. The combination of clinical and ra-
diographic findings confirmed the diagnosis of bisphosphonate-related osteonecrosis of the jaws (BRONJ). Conclusion: patients under regular continuous use of 
bisphosphonates must be warned of the possible development of BRONJ after invasive dental procedures and proper guidance must be provided. 
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Introduction

Multiple myeloma is a cancer of plasma cells, which 
are the cells that produce antibodies (immuno-
globulins). A malignant or cancerous plasma cell 

is called myeloma cell. The term “multiple” myeloma is used 
because frequently multiple portions or areas of the bone are 
affected, presenting as a tumor and/or an area of bone loss.1

The treatment for myeloma in symptomatic patients in-
cludes induction therapy, which is performed with the use 
of chemotherapic agents and high-dose chemotherapy with 
hematopoietic stem cell transplantation. In some cases, con-
servative radiation can be used to preserve the bone marrow 
and support therapy with medication for pain, bisphospho-
nates, growth factors and antibiotics.2

In dentistry, bisphosphonates are the major source of con-
cern for treating patients with multiple myeloma. They are 
stable synthetic analogs of pyrophosphate and bind selec-
tively to active zones of bone resorption, decreasing osteo-
clastic activity and incorporating to the mineral structure 
(residual effect) over a long period. This medication atten-
uates bone pain and decreases the osteolytic activity of the 
disease, improving the clinical condition. However, since 
2003, there have been reports of osteonecrosis of the jaws as-
sociated with the use of intravenous bisphosphonates, such 
as pamidronate and zoledronate, which are administered to 
patients with multiple myeloma, mostly preceded by den-
toalveolar surgical procedures.3

Marx et al.3 defined osteonecrosis of the jaws as a clin-
ical entity characterized by a region of exposed necrotic 
bone in the maxillofacial area, which persists for more than 
eight weeks without healing, in patients who have used or 
are using bisphosphonates and who have no history of cer-

vicofacial radiation therapy. The most common signs and 
symptoms are pain, edema, erythema, exudate, ulcerations, 
fistulas and tooth mobility (Table 1).

Stages of bisphosphonate-related osteonecrosis of the 
jaws (BRONJ) and treatments 

Stage Clinical presentation Conduct

Risk No bone exposure Instructions to the 
patient 

1
Asymptomatic bone  
exposure with small soft 
tissue inflammation

Instructions to the pa-
tient, mouthwashes with 
antibacterial solutions 
and careful follow-up.

2

Bone exposure accom-
panied by pain, inflam-
mation or infection of 
adjacent soft tissue

Instructions to the 
patient, mouthwashes 
with antibacterial solu-
tions, superficial bone 
debridement and careful 
follow-up.

3

Bone exposure accom-
panied by pain, inflam-
mation or infection of 
adjacent soft tissue, 
with possibility of 
osteolysis, extending to 
the lower border of the 
mandible or patho-
logical fractures and 
extraoral fistulas.

Instructions to the 
patient, mouthwashes 
with antibacterial solu-
tions, palliative surgeries 
and careful follow-up.

Source: Rugierro SL et al., 2009 apud Brozoski et al., 2012, p. 267

Table 1. Stages of bisphosphonate-related osteonecrosis of the jaws 
(BRONJ) and their treatments
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The risk factors for the development of bisphospho-
nate-related osteonecrosis of the jaws (BRONJ) are mainly 
associated with the drug (potency and duration of thera-
py), surgical procedures, cancer diagnosis and anti-cancer 
therapies, presence of other comorbidities, glucocorticoid 
therapy, excessive use of alcohol and/or tobacco, and histo-
ry of concomitant oral disease.4

Although the exact mechanism of the appearance of 
BRONJ is unknown, it is believed to be related to the pres-
ence of bacteria, decreased bone remodeling, and antian-
giogenic effects of bisphosphonates.5

The mandible and the maxilla are richly vascularized 
bones with intense remodeling, which results in a high bis-
phosphonate concentration. The decrease in bone remodel-
ing produces an acellular bone that may be secondarily in-
fected due to microtraumas that occur in the oral mucosa.6

This paper reports the clinical management of a patient 
with multiple myeloma under treatment with bisphospho-
nate (zoledronate) for approximately 12 months, who de-
veloped osteonecrosis of the jaws after dental extractions.

 
Case Report

A 53-year-old male black patient with tetraparesia was 
referred to Arthur Siqueira Cavalcanti Institute (HEMO-
RIO) in May 2015 with an intense back pain, under con-
tinued use of tramadol and suspected of having multiple 
myeloma.

A bone marrow biopsy was performed and a diagnosis 
of multiple myeloma, plasmacytoma and spinal cord com-
pression syndrome (tetraparesia). The therapeutic regimen 
started with dexamethasone (10 mg bolus) + zoledronic 
acid (Zometa® 4 mg/100 mL intravenous). A chemotherapy 
protocol was established with the use of Bortezomib and 
monthly cycles of intravenous zoledronic acid (Zometa®).

In November 2016, the patient complained of tooth-
ache in the maxillary right region. He sought care outside 
HEMORIO and underwent extraction of the maxillary 
right first and second molars. Approximately 1 month after 
the extraction procedure, he was referred to the hospital’s 
dental service by the oncologist. Intraoral clinical exam-
ination revealed an extensive area of calcified tissue with 
brownish coloration, well-defined margins, painless, not 
bleeding, with slight mobility upon touching, located in 
the maxillary right alveolar ridge, suggesting bone necro-
sis (Figure 1). A panoramic radiograph revealed a radio-
lucent area at the site of extractions with irregular radi-
opacity suggestive of bone sequestration (Figure 2). Based 
on the clinical and radiographic findings, the patient was 
diagnosed with stage III maxillary osteonecrosis, in which 
there is bone exposure with pain, inflammation and local 
contamination.

A prescription was made of oral amoxicillin 500 mg + 
potassium clavulanate 125 mg for 21 days combined with 
0.12% chlorhexidine mouthrinses 12/12 hours and 0.2% ch-
lorhexidine gel for topical use three times a day. The oncolo-
gist discontinued the use of bisphosphonate (Zometa®).

The patient returned for evaluation after 15 days, present-
ing a decrease in local inflammation, but without regression 
of the extensive bone sequestration area. After 30 days, the 
exposed bone block released spontaneously, the wound was 
closed by second in-
tention (Figure 3). Pa-
tient was followed-up 
initially every three 
months, then every six 
months and now an-
nually at the hospital’s 
dental service. 

Figure 1. Initial clinical case. Extensive area of calcified tissue with 
brownish coloration, well-defined margins, located in the maxillary right 
alveolar ridge, clinically suggesting bone necrosis

Figure 2. Panoramic radiograph. Radiolucent area at the site of  
extractions with irregular radiopacity, suggestive of bone sequestration

Figure 3. Final clinical case. 
After 30 days, the exposed 
bone block released spon-
taneously, the wound was 
closed by second intention
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Discussion
Cancer patients and patients with metastatic bone dis-

eases often exhibit complications including pain, patholog-
ical fracture, spinal cord compression and hypercalcemia, 
which cause worsening of quality of life and high morbidity 
and mortality rates. These alterations are usually a conse-
quence of the metastatic process that result from osteoclast 
activation mediated by different cytokines produced by the 
tumor cells, which causes bone resorption and allows tumor 
growth.7

In order to control these complications, in the last years, 
oncologists have used medications named bisphosphonates, 
which are non-metabolized pyrophosphate analogs capa-
ble of depositing in the bone and inhibiting osteoclastic 
function. These drugs are part of the treatment protocol 
for patients with moderate to severe hypercalcemia associ-
ated with cancer; osteolytic lesions associated with breast 
cancer and multiple myeloma together with antineoplastic 
chemotherapy; and osteolytic lesions originating from any 
solid tumor. These indications have led to a massive use of 
bisphosphonates in most clinics and medical oncology hos-
pitals world wide.7

There are several types of bisphosphonates approved for 
clinical use. They are divided into generations and their an-
tiresorptive properties increase approximately tenfold be-
tween generations of the drug. Intravenous bisphosphonates 
are used in cancer patients and those for oral administration 
are used to treat other diseases that cause bone lysis, like 
osteoporosis. Intravenous drugs include pamidronate (Are-
dia®), a second-generation bisphosphonate, and zoledronic 
acid (Zometa®), a latest-generation bisphosphonate and the 
most potent for clinical use. Zoledronic acid is administered 
once monthly, as seen in the therapeutic regimen of this case 
report, and can be maintained for continuous use.7

The average induction time of BRONJ in patients with in-
travenous zoledronic acid monthly dosing schedule is only 
9 months, while for patients who use oral bisphosphonates 
(alendronate) the average BRONJ induction time is 30-52 
months. Corroborating with the literature, the patient of 
our case was under an intravenous bisphosphonate regimen 
for 12 months. In most cases, patients undergoing bisphos-
phonate therapy are usually subjected to other therapies 
simultaneously, such as chemotherapy and administration 
of corticosteroids. Cytostatics and glucocorticoids may also 
affect healing of the surgical wound, and are considered as 
possible risk factors.3

As a preventive measure, patients who will initiate month-
ly cycles of intravenous bisphosphonates must first under-
go a comprehensive and careful clinical and radiographic 
evaluation of the oral and dental conditions. In the present 
case, the oncologist did not refer the patient to evaluation 
by a dentist before instituting the bisphosphonate therapy. 

It is absolutely essential that this information be widely dis-
seminated and the dentist’s roles include the following as-
pects:3,5,8-10

- Prophylaxis of dental caries and periodontal disease, as 
well as conservative treatments are essential for the preser-
vation of dental structures and oral health and must be per-
formed whenever necessary;3

- Any dentoalveolar surgery, including exodontia of teeth 
with short- and medium-term indication for extraction, 
must be performed before initiation of treatment with intra-
venous bisphosphonates. If the patient’s systemic conditions 
permit, the recommendation is to postpone the initiation of 
intravenous bisphosphonate therapy until reepithelization 
of the extraction site occurs or, ideally, until tissue healing 
has been completed;3,9

- In patients with removable partial dentures or complete 
dentures, the presence areas of trauma to the mucosa must 
be investigated, especially along the mylohyoid line.3,5

In patients that will initiate intravenous bisphosphonate 
therapy, the main objective is to minimize the risk of de-
veloping BRONJ. Whenever the systemic conditions permit 
to wait, bisphosphonate therapy should be delayed until the 
oral health conditions are impreoved.10 This is a multidisci-
plinary decision that must be agreed between the attending 
physician, the dentist and other specialists involved in pa-
tient care.

In the present case report, the patient was undergo-
ing regular monthly cycles of intravenous bisphosphonate 
(zoledronic acid – Zometa®) for 12 months and, during the 
course of treatment, he sought a private dental clinic due to 
toothache and was subjected to dental extractions without 
informing the dentist of the use of bisphosphonate. On the 
other hand, the oncologist did not refer the patient to the 
dental service before instituting the bisphosphonate therapy.

Differently from the conduct described in this case re-
port, it is strongly recommended that all patients undergo 
an appropriate preventive evaluation of the oral conditions 
by a dentist and receive instructions on ideal oral hygiene 
before initiation of bisphosphonate tharapy.11,12 Unnecessary 
invasive dental procedures should be avoided; when indicat-
ed, the use of bisphosphonate must be temporarily discon-
tinued for 90 days before and after the invasive procedure 
(dental extraction, dental implant placement or other sur-
geries that involve bone manipulation). It is not necessary to 
discontinue the drug for routine non-invasive dental proce-
dures.13,14

Table 1 summarizes the clinical recommendations ac-
cording to the dental procedure, type of bisphosphonate 
therapy and patient’s clinical condition.3

The treatment of  BRONJ varies widely in the literature 
presenting multiple approaches.15 Conservative treatment 
includes debridement of the bone sequestration area fol-
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lowed by irrigation with saline solution and daily mouth-
rinsing with 0.12% chlorhexidine. Prescription of analgesics 
and antimicrobials can also be associated. Radical treatment 
involves bone resections with primary or secondary recon-
structions. Hyperbaric oxygen therapy, for many authors, 
still has a controversial action because it is not uniformly 
effective in decreasing the progression of the avascular os-
teonecrosis process.

In cases where osteonecrosis is already installed, the main 
goal should be to eliminate pain, control soft and hard tissue 
infection, and minimize the progression of bone necrosis.16 
In the present case, the treatment of choice was oral antibi-
otic therapy combined with use of chlorhexidine (mouth-
rinses and topical gel), which was successful after 30 days.

A wide variety of preoperative procedures have been pro-
posed to prevent this complication, among which use of an-
tiseptic mouthwashes prior to dental extraction and during 

alveolar wound healing, antibiotic prophylaxis, alveoloplas-
ty and primary closure, platelet-rich plasma, ozone therapy, 
and limitation of the number extraction per session. How-
ever, these recommendations must be critically evaluated 
because there are no clinical studies confirming that these 
procedures can actually reduce the development of osteone-
crosis of the jaws.17

 
Conclusion

Although several studies have addressed the subject, 
there is limited evidence to define the ideal treatment ap-
proach for bisphosphonate-related osteonecrosis of the jaws 
(BRONJ). This paper reports a case of a successful treat-
ment, among other options. Therefore, it is mandatory that 
physicians and dentists are aware that a preventive conduct 
for patients undergoing bisphosphonate therapy will always 
achieve the best outcomes.
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