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inCidenCe of osteoneCrosis of tHe JaW due to 
bisPHosPHonate treatment in tHe CitY of Craiova

A B S T R A C T  — Bisphosphonates have been used for many 
years worldwide for the treatment of osteoporosis, Paget’s 
disease, but especially for the treatment of various bone 
density disorders such as tumour formations, bone 
metastases associated with osteolysis and hypercalcemia. 
The effects of bisphosphonates on the bones are due to 
their action on osteoclasts by inhibiting them. Although 
the existence of the risk of osteonecrosis of the jaw in 
patients undergoing bisphosphonate treatment is known, 
this pathology has been considered very rare for a long 
period and many times the risk of its occurrence has been 
ignored. Since the use of bisphosphonates is becoming more 
prevalent and the duration of such treatment is steadily 
increasing, the incidence of osteonecroses associated with 
this treatment is also increasing.
OBJECTIVE. The objective of this study is to highlight the 
fact that the incidence of cases of bisphosphonate-related 
osteonecrosis of the jaw has been increasing in recent years.
METHODS. We have carried out a search and analysis of all 
cases with osteonecrosis as main diagnosis in the Oral Maxillo-
Facial Surgery Clinic during the period from January 2009 
and December 2018.
RESULTS. We found 84 patients with osteonecrosis of 
the jaw following bisphosphonate treatment. Of these, 37 
were men and 47 women with an average age of 67 and 59 
respectively. There were 26 cases (31%) with incidence in the 
jaw, 52 cases (62%) with incidence in the mandible, and 6 
patients (7%) manifested bilateral osteonecrosis of the jaw. 
Of these, 20% were on the left side, 36% on the right side 
and 44% on the median line.
CONCLUSIONS. The incidence of bisphosphonate-related 
osteonecrosis of the jaw is steadily increasing due to the 
more frequent use of a class of bisphosphonates with a 
strong impact on the oro-facial bone system.

K E Y w O R D S  — Medication-related osteonecrosis of the 
jaw, osteonecrosis, Bisphosphonates, Tooth extraction, Side 
effect, oral and maxillofacial surgery, anti-angiogenic.
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i n t r o d u C t i o n
Bone metastases are a serious and frequent compli-

cation of cancer. Their incidence varies greatly depend-
ing on the type of tumour and its location. Thus, the 
incidence in the case of multiple myeloma is 70–95% 
[1], while in prostate and breast cancer it is 65–75% [2] 
and in lung cancer 30–40%. The occurrence of bone 
metastases in other types of tumours is very low [3]. 

Bone metastases are osteolytic in multiple my-
eloma, lung cancer and melanomas, osteocondensed in 
prostate cancer and mixed in breast cancer [3]. 

The tumour cell migration process from the 
primary tumour to the bone marrow resulting in the 
occurrence of bone metastases occurs in several suc-
cessive stages. Initially, the tumour cells are separated 
from the primary tumour by migrating through the 
blood or lymphatic vessels to stop in the capillaries of 
the target organ, namely the bone marrow. Once in 
the marrow, tumour cells can enter into a latent state, 
becoming active many years later, or being able to 
adapt to the local micro-environment (osteomimicry). 

The occurrence of bone metastases results both 
in the impairment of the osteoclast and osteoblast 
function resulting in a change in normal equilib-
rium between the new bone formation and the bone 
resorption. Thus, the bone-derived growth factors and 
calcium (Ca2+) are eliminated from the bone which, in 
turn, promotes tumour growth [4].

Bisphosphonates are inhibitors of bone deminer-
alization for which reason they are used in the treat-
ment of diseases that associate or cause bone resorp-
tion. Bisphosphonates are generally administered per 
os in osteoporosis and intravenously in patients with 
bone metastases (secondary to prostate, lung, kidney 
or breast tumours), as well as in various osteolytic bone 
pathologies (Paget’s disease, multiple myeloma) [3, 5].

Bisphosphonates enter the bone with the help of 
osteoclasts, for which they have an increased affinity 
and can remain in the bone for more than 15 years and 
can be released only with bone destruction during the 
physiological turnover [6, 7]. 

Some studies suggest that bisphosphonates, in 
addition to inhibiting osteolysis, could prevent both 
the occurrence of bone metastases and the survival of 
latent tumour cells in the bone marrow. The fact that 
bisphosphonates may have direct antitumour effects 
in combination with chemotherapy is not yet scientifi-
cally proven [8]. 
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Besides to reducing the risk of bone fracture by 
inhibiting the osteoclastic activity, other benefits of 
bisphosphonate treatment include pain reduction in 
cases of bone metastases and reduction in mortality 
rates [9]. 

Side effects of bisphosphonates include atypical 
femoral fractures, osteonecrosis of the jaw, atrial fibril-
lation as well as various diseases of the gastrointestinal 
system (oesophageal ulcer, dysphagia, gastroesopha-
geal reflux, xerostomia, dyspepsia) [9]. 

The American Association of Oral and Maxillofa-
cial Surgeons (AMOMS) has defined bisphosphonate-
induced osteonecrosis as the presence of non-cured 
maxillary or mandibular bone, exposed to the oral cav-
ity environment, with a lack of healing tendency and 
persisting for more than eight weeks in patients who 
were administered treatment with bisphosphonates but 
who did not have metastases in the maxillary bones and 
did not receive radiotherapy in this area [10].

Diagnosis is generally clinically put by drawing a 
thorough anamnesis (which should reveal the pres-
ence of the bisphosphonate treatment in antecedents) 
associated with evidence of bone exposed to the oral 
environment, generally recommending an orthopanto-
mography (OPG) for a radiological confirmation. It is 
important to note that in the incipient stages no sug-
gestive radiological changes can be visualized in order 
to guide the practitioner to a precise diagnosis) [11].

AAOMS has proposed the medication-related 
osteonecrosis of the jaw (MROJ) as follows:

— Stage 0: Patient who was administered bisphos-
phonate treatment and without exposed, necrotic 
bone but with discreet radiological changes.

— Stage 1: exposed, necrotic bone, but without the 
presence of a symptomatology or infection. 

— Stage 2: exposed, necrotic bone, with the pres-
ence of a painful symptomatology, erythema with 
or without the presence of purulent secretions. 

— Stage 3: exposed, necrotic bone with the presence 
of a painful symptomatology and local infection, 
and the extension of bone necrosis to the basilar 
edge of the mandible or maxillary sinus, pos-
sibly leading to pathological fractures, cutaneous 
fistulas, oro-nasal or oro-antral (oro-sinusal) com-
munications [12].

The conservative treatment seems to give favour-
able results in the first stages of the ailment [13]. 

The osteonecrosis of the jaws is a severe complica-
tion of the treatment with bisphosphonates and other 
resorbable agents [5]. 

Of the many theories on how osteonecrosis 
onsets following bisphosphonate administration, there 
are basically two main theories.

The first relates to the inhibition of bone remod-
elling by direct action on osteoclasts, and the second 
theory is based on the inhibition of angiogenesis, in 
both cases leading to the involution and even loss of 
blood vessels following the development of the avascu-
lar bone necrosis.

Although bisphosphonates and anti-angiogenesis 
agents increase the risk of occurrence of the os-
teonecrosis of the jaw, the exact mechanism is not yet 
known. It is also worth mentioning the fact that the 
number of elderly people requiring this type of treat-
ment is steadily increasing [14].  

Effects of bisphosphonates on osteoclasts
Recent studies have shown that the prevalence 

and incidence of bisphosphonate-related osteonecrosis 
(OB) are low [7, 14].  

Bisphosphonates remain for prolonged periods in 
the bone, more precisely in osteoclasts where they in-
hibit their activity, leading indirectly to anti-resorptive 
effects. Also, nitrogen-containing bisphosphonates are 
known to have much stronger resorptive bone effects 
[7]. 

Recent studies have concluded that bisphos-
phonates, once attached to the bone, can inhibit the 
growth of cells in the covering mucous membrane [15] 
as well as the fact that they can induce osteoclast apop-
tosis by inhibiting pyrophosphate synthase [16]. Thus, 
it was suggested that this apoptosis could be directly 
involved in the occurrence of osteonecrosis [17, 18]. 

Hence, by their effect on osteoclasts, it will result 
in the bone inability to adapt to local trauma and im-
plicitly in their susceptibility to developing infections 
and micro-fractures [19,20, 21].

It has also been shown that the presence of un-
healed micro-cracks in the bones of patients under-
going bisphosphonate treatment is associated to the 
onset of osteonecrosis [18, 22, 23]. 

Several studies have described the presence of 
infection in bisphosphonate-related osteonecrosis, sug-
gesting the possibility of its participation in the onset 
and development of osteonecrosis [24, 25, 26].  

A recent study has found the presence of anaero-
bic bacteria specific to the periodontal space micro-
flora in the necrotic bone, also suggesting that an oral 
cavity infection in association with bisphosphonate 
treatment could be responsible for the osteonecrosis 
onset [27]. 

Thus, Fusobacterium, Actinomyces, Bacillus, 
Streptococcus, Staphylococcus, Selemonas, Trepone-
ma and Candida, were observed to be frequently 
present in the osteonecrosis of the jaw, [28] these 
bacteria being detectable at the bone level prior to its 
necrosis [29]. 
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For patients being administered bisphosphonate 
treatment, it is advisable to avoid as much as possible 
dental extractions or any other intervention on the 
bone, as many studies show the close relationship be-
tween dental extraction and the onset of osteonecrosis 
[30, 31]. 

In these patients, it is recommended that treat-
ment administration should be discontinued, when-
ever possible, for approximately 3 months, before any 
bone surgery. This interruption is performed strictly 
by the patient’s attending oncologist/endocrinologist 
upon referral and in collaboration with the surgeon 
[30]. 

Although the most optimal time between treat-
ment discontinuation and surgery is not known, it 
is necessary to assess the benefit/risk ratio for each 
individual patient. The minimum recommended 
discontinuation period is 3 months [30]. 

Since bisphosphonates remain in the bone for a 
long time (more than 3 months), a discontinuation of 
treatment for several months would not significantly 
influence the amount of bisphosphonates in the bone 
but may positively influence the healing of the area 
subjected to surgical intervention by avoiding the anti-
angiogenic effect of the treatment, thus allowing for 
healing [30]. 

In a meta-based study carried out on 1,389 cases 
and 569,620 examinations, there was find there is a 
close correlation between the bisphosphonate treat-
ment of cancer patients and the onset of osteonecro-
sis of the jaw. In this study, the risk of onset of this 
pathology was 4 times higher in the case of intravenous 
bisphosphonate treatment versus per os administration 
[30]. 

Anti-angiogenic effect of bisphosphonates
Angiogenesis is a physiological process by which 

occurrence of new blood vessels takes place out of 
existing ones [32]. 

In addition to the effect in bones, several arti-
cles have brought up the ability of bisphosphonates 
to inhibit angiogenesis [33], as well as the possible 
involvement of this effect in the pathogenesis of the 
osteonecrosis of the jaw [17, 34, 35]. 

Thus, following in vitro experiments, direct in-
hibition of osteogenesis and angiogenesis by bisphos-
phonates administered in high concentrations in the 
plasma sampled from various patients was observed 
[15, 36, 37]. 

Recently, various articles revealed the role of 
osteoclasts in angiogenesis [17, 38, 39, 40]. 

Thus, it can be speculated that the anti-angiogen-
esis effect of bisphosphonates would be an (indirect) 
consequence of inhibition of osteoclast activity [41].  

Moreover, in an in vivo study, the ability of a 
bisphosphonate (zoledronate) to inhibit PDGF-BB 
preosteoclasts has been shown to suppress angiogenesis 
and osteogenesis [42]. 

Numerous studies have highlighted the role of 
osteoblasts in stimulating both osteogenesis and ang-
iogenesis [32, 43, 44, 45, 46]. 

Thus, the suppression of the generation of ang-
iogenic factors of osteoblasts by bisphosphonates may 
partially explain the occurrence of osteonecroses of the 
jaw, [47] since angiogenesis plays a fundamental role 
both in bone production and remodelling as well as in 
the occurrence of tumour metastases and osteonecro-
sis. [48] Compromising angiogenesis also has a nega-
tive effect on local healing after surgical intervention 
[17]. 

Another study in animals treated with anti-
resorptives showed the presence of a reduced vascular 
network with the occurrence of apoptosis, oxidative 
stress and hypoxia at the outbreak of the osteonecrosis 
[49]. 

Risk factors associated with osteonecrosis onset
Risk factors that can negatively influence bone 

metabolism, favouring the occurrence of bisphospho-
nate-related osteonecrosis include: local or general 
infections, advanced age, various bone traumas, dental 
extraction and concomitant use of anti-angiogenic 
medication or radio-chemotherapy administration. Of 
all these factors, most commonly involved in initiating 
an osteonecrosis outbreak is bone trauma in the form 
of a dental extraction [8]. 

Of the local risk factors, the extraction of a single 
tooth or root, the bone loss, the presence of increased 
mobility teeth and the lack of healing of a bone 
exposed wound were associated with a higher risk of 
occurrence of osteonecrosis [50]. 

Although osteonecrosis of the jaw may also occur 
in patients undergoing angiogenesis inhibitor treat-
ment, the most documented cases are those related 
to treatment for osteoporosis and bone metastases, 
denusumab and bisphosphonates, respectively. The 
risk of occurrence increases with duration, dose and 
frequency of treatment [31, 51, 52]. 

In the scholarly literature, many other risk factors 
have been reported in the occurrence and worsening of 
osteonecrosis, such as: dental or periodontal infec-
tions, anaemia, corticosteroids, diabetes, smoking, low 
immunity and poor oral hygiene [31, 53, 54, 55, 56]. 

m a t e r i a l s  a n d  m e t H o d s
We have searched for all cases of osteonecrosis as 

main diagnosis at the Oral and Maxillofacial Surgery 
Clinic diagnosed between January 2009 and Decem-
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ber 2018. All patients who had osteonecrosis without 
a history of bisphosphonate treatment confirmation 
were excluded from the study.

r e s u l t s  a n d  d i s C u s s i o n s
In this study, we analysed 84 patients with os-

teonecrosis of the jaw following bisphosphonate treat-
ment. Of these, 37 were men and 47 women with an 
average age of 62. The group of men was found older 
(67 average age) compared to the group of women 
(59 average age). (Table. 1) (Fig. 1) A number of 52 
patients came from the urban area, and 32 from the 
rural area. (Fig. 2)

There were 26 (31%) cases of osteonecrosis of the 
jaw, while 52 (62%) cases of osteonecrosis of the man-
dible and 6 (7%) patients had bilateral osteonecrosis 
of the jaw. (Fig. 3) Of these, 20% were on the left side, 
36% on the right side and 44% on the median line. 
(Fig. 4)

Table 1.  Mean age of men vs women

Age Women Men
Sample size 47 37
Arithmetic mean 59.1915 67.6216
95% CI for the mean 55.7693 to 62,6137 64.7747 to 70.4685
Variance 135.8538 72.9084
Standard deviation 11.6556 8.5386
Standard error of the mean 1.7001 1.4037
F-test for equal variances P = 0.056

Fig. 1.  Women vs Men age

Fig.2.  Urban vs Rural

Fig.3.    Jaw,   Mandible,   Bilateral jaw

Fig.4.  Osteonecrosis location

The main symptomatology that caused patients 
to come to the doctor was local pain, followed by 
local changes (denuded bone), as well as physiological 
disorders caused by oedema and swelling due to the 
penetration of the germs from the oral environment to 
the bone left denuded. The patient’s delay in present-
ing to medical examination may lead, in the absence 
of adequate treatment, to local overinfection, with the 
appearance of purulent secretions. 

The treatment of osteonecrosis included the 
administration of antibiotics and anti-inflammatory 
drugs, the local toilette with chlorhexidine and antial-
gic medication, where needed. Surgery was performed 
by removing bone seizure only in patients who had a 
minimum period of 3 months since the last bisphos-
phonate administration.

In this study, there was an exponential increase 
in the incidence of the osteonecrosis of the jaw, thus: 
from 1 new case to 291 admissions, respectively 5 new 
cases/year in 2010 to 1 new case to 47 admissions, 
respectively 19 new cases/year in 2018. (Fig. 5)
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From a clinical point of view, the patients present-
ed in the OMF Policlinic, being or not being guided 
here by the dentist, due to the presence of a post-
extraction (gingival) injury that did not heal in time, 
leaving the post-extraction alveolus exposed to the 
germs in the oral environment. The gum is erythema-
tous, inflamed and associated with local pain, and the 
underlying bone is exposed, grey, dull, necrotic, with 
or without local purulent secretions.

Although secondary impairment of the upper 
gastrointestinal system is considered to be the most 
common adverse reaction, the bisphosphonate-related 
osteonecrosis is a condition that once appeared greatly 
affects the quality of patient’s life. 

Its incidence is reported in a study to less than 1 
in 1,000 patients under per os bisphosphonate treat-
ment [57] and approximately 5% of patients under 
intravenous treatment to develop osteonecrosis [58], 
this ailment being very difficult to treat and greatly 
affecting the quality of patient’s life. 

Other studies reported an incidence of 
0.01–0.06% occurrence of osteonecrosis in patients 
with per os bisphosphonate administration and 
0.8–12% in patients with intravenous bisphospho-
nate administration [28], thus arguing that the risk 
of occurrence increases in the case of the intravenous 
treatment [59]. 

This was also found in our paper, as most patients 
were under injectable treatment.  

The pathogenesis of osteonecrosis is not yet fully 
understood, the multiple effects of bisphosphonates on 
cells could also increase the susceptibility of occur-
rence of infections and affect the healing of mucous 
membranes [58], thus leading to the non-closure of 
the post-extraction alveolus and increasing the risk of 
germs in the oral cavity infiltrating the bone. 

In the current study, all patients who presented 
complained of the onset of the symptomatology fol-
lowing a dental extraction without performance of 

alveolar sutures, and from a clinical point of view the 
post-extraction site was unhealed.

However, recent statistics show that there is a 
much greater chance of curing osteonecrosis through 
surgical intervention compared to simple medical 
treatment consisting of local administration or sys-
temic antibiotherapy [60, 61]. 

This is also highlighted in this paper, as all pa-
tients were prepared for surgery resulting in a success 
of approximately 79.76% while another study showed a 
76.7% success rate [62]. 

It is imperative that a relationship be established 
between the beneficial role of bisphosphonates and 
the risks of occurrence of osteonecrosis following this 
treatment before starting any treatment. Thus, explain-
ing to the patient the benefits and risks and possible 
measures to prevent them is currently the best way to 
reduce the incidence of osteonecrosis [63]. 

There is currently no well-established protocol in 
the treatment of bisphosphonate-related osteonecrosis 
of the jaw. It is generally recommended to control pos-
sible infection followed by a conservative treatment, 
before surgical treatment.

The conservative treatment plan seeks to main-
tain proper oral hygiene, to treat dental injuries and 
periodontal diseases, and to associate local and/or 
general antibiotic treatment [56]. 

Conservative treatment seems to be successful 
in the majority of cases though it can not necessarily 
reach a complete cure, but it can improve the patient’s 
symptomatology [54, 64]. 

This is especially recommended for patients who, 
for various reasons, cannot undergo surgical treatment, 
for example, when bisphosphonate therapy cannot be 
discontinued, or when the patient has a contraindica-
tion to general anaesthesia.

Some recent studies suggest that dental extrac-
tions can be performed in patients treated with 
bisphosphonates but only under a minor impact on 
dento-periodontal tissues and under antibiotic protec-
tion, suggesting that the osteonecrosis-initiating factor 
would rather be local infections [65]. This is consistent 
with our study, in which patients with osteonecrosis 
asserted lack of pre- or post-extraction antibiotic treat-
ment.

A study by [6] confirms that prophylactic antibi-
otic administration prior to surgical intervention, as-
sociated with appropriate wound closure, can prevent 
osteonecrosis onset.

According to recent studies, patients treated with 
per os administered bisphosphonates for the treat-
ment or prevention of osteoporosis did not experience 
a decrease in the incidence of osteonecrosis in case of 
discontinuation of the treatment in order to perform 

Fig.5  Incidence of new cases
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simple dental extractions [50, 66]. In turn, it was found 
the presence of a late healing of the post-extraction 
alveolar wound [67, 68] and it is recommended to 
carry out the extractions only under the conditions of 
an antibiotic intravenous treatment and the complete 
closure of the post-extraction alveolus in order to 
reduce the possibility of infiltration of the germs at 
bone level [69]. 

In this study, a preventive discontinuation of 
bisphosphonate treatment was chosen for 3 months 
before any intervention was performed, also noticing a 
delay in healing.

It is noteworthy that any trauma, either chronic 
or acute, to a bone with a metabolism already altered 
due to bisphosphonate treatment will further reduce 
the vascularization of the respective area and implicitly 
lead to the occurrence of some avascular bone areas 
which will necrose and thus the onset of bisphospho-
nate-related osteonecrosis may be initiated following 
bone trauma. 

C o n C l u s i o n
Although the pathogenesis of the bisphos-

phonate-related osteonecrosis of the jaw is not fully 
understood, it is known that a very important role in 
its occurrence is played by the impairment of both 
angiogenesis and osteogenesis.

It is recommended to solve any dental problems 
before any bisphosphonate treatment is set up, main-
taining proper oral hygiene and periodic dental exami-
nation for early detection of signs of osteonecrosis as 
well as for professional hygiene. The aim is to avoid as 
much as possible a surgical intervention involving the 
bone.

It is very important that any patient who should 
be treated with bisphosphonates, either to combat 
osteoporosis or bone metastases, should be made 
aware of the potential risk (Altınay, Dagli, Altinay, & 
Altınay, 2019; Damian, Diac, Iov, Hunea, & Bulgaru 
Iliescu, 2019; Frunză, 2018; Hosseinpour, 2019) of os-
teonecrosis of the jaw and be explained the importance 
of maintaining good oral cavity hygiene in order to 
prevent the occurrence of this harmful pathology.

It is also important that prior to the application 
of any dental treatment, the patient informs the physi-
cian about bisphosphonate treatment to prevent surgi-
cal interventions that may increase the risk of onset of 
an osteonecrosis outbreak.

The osteonecrosis of the jaws is an ailment sec-
ondary to bisphosphonate treatment, but very difficult 
for both the patient and the physician, which is why 
it is advisable to prevent this disease occurring before, 
during and even after the discontinuation of the 
bisphosphonate treatment. 

Abbreviations
AAOMS = American Association of Oral and 

Maxillofacial Surgeons; MROJ = medication-related 
osteonecrosis of the jaw.
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