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Abstract
Bisphosphonates are a group of medicines used in the treatment of oncological osteoporosis, Paget disease 
and osteogenesis imperfecta. They significantly interfere with the regeneration processes of bone tissue 
and have a tendency to accumulate in the areas of increased bone remodeling, i.e., the maxilla and the 
mandible. One of  their most serious and problematic side effects is the induction of  bisphosphonate-
related osteonecrosis of the jaw (BRONJ), characterized by an exposed, necrotic bone in the maxillofacial 
area, which lasts longer than 8 weeks, in the case of a patient who is using or was using bisphosphonates 
and who did not undergo radiotherapy in this anatomical area. Dentistry manipulations are one of  the 
factors which may increase the risk of BRONJ occurrence. The existing recommendations for preventing 
osteonecrosis are ambiguous. Some authors recommend that the bisphosphonate therapy be discontinued 
prior to dental procedures, while others say that there is no evidence for the effectiveness of interrupting 
the therapy. There is also no unequivocal attitude toward antibiotic prophylaxis. According to this research, 
each case should be considered individually, primarily having regard to the good of a patient.
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Bisphosphonates are a group of medicines used in the 
treatment of  malignancies metastatic to bone, multiple 
myeloma, hypercalcemia of  malignancy, osteoporosis, 
Paget disease, and osteogenesis imperfecta.1,2

They belong to a group of inorganic pyrophosphatic de-
rivatives and are a  compound of  2 phosphonate groups 
connected by esterification.1 They can be divided into 
2 groups: non-nitric and those containing 1 or more ni-
trogen atoms (Table 1). Their action is based on the af-
finity to bone hydroxyapatites, which inhibits bone disin-
tegration and calcification.1,3 Moreover, bisphosphonates 
are able to induce the apoptosis of osteoclasts, which are 
responsible for bone destruction, as they release hydro-
lytic enzymes. The strong affinity of bisphosphonates to 
bone tissue and, in consequence, their accumulation in its 
structure, lead to their high concentration in the whole 
skeletal system.1 Those major properties have led to their 
medical utility.

Nowadays, apart from the obvious positive effects of us-
ing bisphosphonates, side effects such as gastrointestinal 
disorders, flu-like symptoms, nausea, emesis, headaches, 
dizziness, increased risk of  atrial fibrillation, renal dys-
function, and the possibility of initiating the osteonecrosis 
of the jaw are also highlighted.1,4,5 The latter has recently 
been classified as a separate disease entity and described 
for the first time by Marx in 2003 on the basis of a study 
of 36 patients who took bisphosphonates intravenously.6 
In fact, it is also diagnosed in the cases of drugs admin-
istered orally. It has been noticed that bisphosphonates 
significantly interfere with the regeneration processes 
of bone tissue. They have a tendency to accumulate in the 
areas of increased bone remodeling, i.e., the maxilla and 
the mandible.7

According to the American Association of  Oral and 
Maxillofacial Surgeons (AAOMS), bisphosphonate-re-
lated osteonecrosis of the jaw (BRONJ) is an exposed, 
necrosis-affected bone in the maxillofacial area, which 
lasts longer than 8 weeks, in the case of  a  patient who 
is using or was using bisphosphonates and who did not 
undergo radiotherapy in this anatomical area.8 Teeth ex-
tractions, dental trauma, radio- and chemotherapy, infec-
tious disease, and concomitant therapy with corticoste-
roids are listed as potential factors which may increase the 
risk of BRONJ development.9 Researchers highlight that 
BRONJ occurs mostly after an intravenous application 
of zoledronic acid. Among orally applied medicines, alen-
dronate is the one that causes BRONJ most frequently.10

Clinical symptoms of BRONJ may vary – from an asymp
tomatic process to local pains, presence of fistulas, ulcer-
ation, inflammatory reaction of soft tissues, teeth loosening,  
and the exposure of a necrotic bone (Fig. 1).4,11 Develop-
ing BRONJ may also cause sinus pain related to the thin-
ning of the sinus walls and infection.12 A radiological pic-
ture shows the deterioration of the bone structure, bone 
defects that cannot be related to periodontitis, a  loss 
of  bone density, and the separating of  bone sequestra  
(Fig. 2).13

In 2006, Ruggiero et al. developed a  classification 
of  BRONJ, which defines the advancement of  necrosis. 
The 1st stage includes patients with an exposed necrotic 
bone with no soft tissue inflammation. The 2nd stage in-
cludes patients with an exposed necrotic bone with pain 
affliction and soft tissue infection. The 3rd stage includes 

Table 1. Types of bisphosphonates

Non-nitric bisphosphonates Bisphosphonates with nitrogen atoms

etidronate (Ostedron®) 
clodronate (Sindronat®, Bonefos®)

alendronate (Fosamax®, Alendron®)* 
ibandronic acid (Bonviva®, Bondenza®) 
zoledronate (Zometa®, Desinobon®)* 
pamidronate (Aredia®, Pamifos®) 
risedronate (Actonel®, Risendros®)

* bisphosphonates causing bisphosphonate-related osteonecrosis of the jaw (BRONJ) most frequently. 

Fig. 1. Necrotic bone after the procedure of hemisection of distal root  
of first mandible molar – a patient using bisphosphonates 

Fig. 2. Osteonecrosis after the procedure of hemisection of distal root  
of first mandible molar visible on orthopantomography of a patient  
using bisphosphonates
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patients who, in addition to the aforementioned symp-
toms, also present with pathological fractures, the cre-
ation of extraoral fistulas and osteolysis spreading to the 
edge of the mandible.9

In 2009, Bagán et al. noticed the need to update the pre-
viously developed classification of BRONJ, since it did not 
include a group of patients with intraoral fistulas without 
exposed necrotic bone tissue. They proposed a separate 
BRONJ classification.acc.13 However, the most common 
classification was created by AAOMS; it differs from the 
abovementioned classifications (Table 2).8

Due to difficulties in treating the highlighted BRONJ 
complication of the bisphosphonate therapy, it seems to 
be reasonable to apply proper prophylaxis actions. The 
basis for preventing side effects is ensuring proper oral 
hygiene before commencing the bisphosphonate therapy. 
Teeth that do not qualify for conservative, endodontic 
or prosthetic treatment should be extracted. If possible, 
the treatment should be postponed until the extraction 
wound is fully healed.14

During the bisphosphonate treatment, the criteria 
for conservative and endodontic procedures do not dif-
fer from a  standard case. Regular check-up visits every 
4 months are very important during the therapy with 
bisphosphonates, and the treatment should be applied im-
mediately in order to prevent the infection from spread-
ing to bone tissue and to limit the need for possible surgi-
cal procedures. It is also recommended that patients be 
educated about maintaining perfect oral hygiene. Routine 
dental cleaning should be performed carefully to avoid 
the injuries of soft tissue.9

There is no proof of an increased risk of BRONJ after 
nonsurgical periodontics procedures. Using bisphospho-
nates does not change the criteria for prosthetic treat-
ment; however, special attention should be paid to the 
correct moulding of dentures. They should not trauma-
tize the tissues of denture foundation.15 Both intravenous-
ly and orally applied bisphosphonates are not contraindi-
cations to orthodontic treatment; however, they can slow 
down the moves of teeth during the treatment.16

Surgical procedures require separate prevention 
methods. The research shows that the inhibition of  the 
bisphosphonate therapy before a surgical procedure does 
not decrease the risk of BRONJ.17 It has been proven that 
the concentration of  bisphosphonates remains high for 
many years after the therapy. The exact duration of  the 
half-life period of  bisphosphonates is not well defined  

due to technical difficulties in marking their concentra-
tion in the urine and blood. It is estimated that alendro-
nate can stay in the organism for 10 years, even after ap-
plying a single dose.1

If it is necessary to perform a surgical procedure in the 
maxillofacial area on a patient using bisphosphonates, the 
patient should always be informed about the potential risk 
of bone necrosis. It is also advised to perform the proce-
dure in an atraumatic way by an experienced surgeon. It is 
also recommended to sew the wound tightly, without too 
much tension, and to maintain good oral hygiene, assisted 
with antibacterial solutions.18,19 The scientific research 
does not provide unambiguous conclusions with regard 
to applying the antibiotic therapy in BRONJ prevention.

Antibiotic prophylaxis is used in oral surgery to prevent 
infections in high-risk cases, i.e., in patients whose gen-
eral health conditions or specific medical procedures they 
have undergone make them more susceptible to contract-
ing new infections. There are many reasons to use antibi-
otic prophylaxis in patients treated with bisphosphonates 
because of their specific mechanism of action, connected 
with suppressed bone remodeling, inhibited angiogen-
esis, delayed healing, immunology dysfunction, and the 
toxification of soft tissues.20 

Penicillin still remains a  drug of  choice in antibiotic 
prophylaxis, but the decision which medicine should be 
used depends on the pathogens, the patient’s tolerance or 
allergies, and costs. The results of microbiological exami-
nations taken from the extraction site at the time of pro-
cedure may be helpful in this regard.9

According to Hoefert and Eufinger, a  longer applica-
tion of  antibiotics may have a  positive influence on the 
healing process. They compared the results of  2 groups 
of  patients. In the 1st group, the antibiotic therapy was 
maintained for 1–8 days, while in the 2nd one, it lasted 
for 23–54 days. The researchers noticed that in the 2nd 
group, full healing was achieved in 70–87% of the cases, in 
contrast to the 1st group with the results oscillating from 
35% to 53%.21 The efficacy of this approach is confirmed 
by the research which analyzed the frequency of BRONJ 
occurrence after dental procedures.14 The occurrence 
of  BRONJ was noted only in the group of  patients who 
had not received the antibiotic therapy. Instead, the treat-
ment used mostly amoxicillin or amoxicillin with cla-
vulanate and metronidazole. The alternative for allergic 
patients is erythromycin, clindamycin and lincomycin. 
Suggested medicine doses are presented in Table 3.20 

Table 2. Classification of bisphosphonate-related osteonecrosis of the jaw (BRONJ) by the American Association of Oral and Maxillofacial Surgeons (AAOMS)

Stage Advancement of necrosis

0 lack of a clinical proof of bone necrosis, still the presence of nonspecific clinical symptoms 

1 exposure of a necrotic bone without symptoms of infection

2 exposure of a necrotic bone, accompanied by infection, pain, erythema with or without purulent exudate

3
exposure of a necrotic bone with pain, infection and 1 or more of the following: exposure of a necrotic bone causing pathological fractures, 

extraoral fistula, oral-sinus fistula, or osteolysis spreading to the edge of the mandible or to the maxillary sinus
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However, due to the extended period of administering an-
tibiotics, the usage of clindamycin should be considered 
carefully, because of  the high probability of  side effects, 
including pseudomembranous colitis. Some studies show 
that clindamycin prophylaxis may also be insufficient for 
some Gram-negative bacteria, because of  the bacterio-
static mechanism of action.22,23

On the other hand, there are authors who do not advise 
prescribing antibiotic prevention for routine dentistry, 
but recommend bacterial prophylaxis only for patients 
from the high-risk group with cardiovascular diseases. 
Some research does not confirm the effectiveness of an-
tibiotic usage in preventing BRONJ.15,24

Observations of 15 patients in the Department of Den-
tal Surgery at Medical University of Warsaw suggest that 
good results in preventing BRONJ were achieved by us-
ing antibiotics according to the following guidelines: an-
tibiotic (amoxicillin 1 g every 12 h) for 3 days before the 
procedure and on the day of the procedure, and then for 
±21 days until the epithelialization of  the wound. The 
wound was dressed with sutures, removed after 7–14 days, 
and the patient was examined on a weekly basis for wound 
regeneration. Moreover, the advanced platelet rich fibrin 
(A‑PRF) fraction, obtained from the patient’s blood col-
lected before the procedure, can be used to accelerate 
post-extraction wound healing. The effectiveness of  the 
antibiotic prophylaxis used in the Department of Dental 
Surgery at Medical University of Warsaw was proven in 
the study by Giovanni et al.acc.9 In the group of patients 
who received antibiotics for 3 consecutive days before the 
procedure, on the day of the procedure and 17 days after, 
BRONJ was not noticed.9

It is difficult to define unambiguous rules of using pro-
phylaxis in the cases of osteonecrosis of  the jaws, being 
a result of the bisphosphonate therapy. Each case should 
be considered individually, having regard to the good 
of the patient. Doctors should remember that the chances 
to encounter people using bisphosphonates (both men 

and women) in the ageing Polish society are significant. 
These patients might not inform the dentist about using 
this medicine or may simply not be aware that this could 
affect the process of wound healing. It seems reasonable 
to pay more attention to a  general medical interview, 
which would facilitate proper prophylaxis application.
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