
J of IMAB. 2025 Jan-Mar;31(1) https://www.journal-imab-bg.org 6061

Original article

RESEARCH ON RISK FACTORS FOR DEVELOP-
MENT OF BISPHOSPHONATE-RELATED OS-
TEONECROSIS OF THE JAWS AMONG BULGAR-
IAN PATIENTS OVER 18 YEARS OF AGE

Boryana Ilieva1, Yanko G. Yankov2,3, Tsvetelina Borisova-Papancheva4, Georgi
Papanchev5, Vasil Sveshtarov1

1) Department of Dental, Oral and Maxillofacial Surgery, Faculty of Dental
Medicine, Medical University of Sofia, Bulgaria.
2) Clinic of Maxillofacial Surgery, University Hospital “St. Marina”, Varna,
Bulgaria.
3) Department of General and Operative Surgery, Faculty of Medicine, Medical
University Varna, Bulgaria.
4) Department of Conservative Dental Treatment and Oral Pathology, Faculty of
Dental Medicine, Medical University of Varna, Bulgaria.
5) Department of Oral Surgery, Faculty of Dental Medicine, Medical University
of Varna, Bulgaria.

Journal of IMAB. 2025 Jan-Mar;31(1)Journal of IMAB
ISSN: 1312-773X
https://www.journal-imab-bg.org

ABSTRACT
Introduction: The widespread use of bisphosphonates

(BF) led to the discovery of a probable link with the subsequent
development of osteonecrosis of the jaw. The aim of the present
study is to investigate and analyze the risk factors for the develop-
ment of bisphosphonate-related osteonecrosis of the jaw (BRONJ)
in the Bulgarian population and to compare with those described
so far in the world literature.

Material and methodology: This is a retrospective study
in which we included 44 patients with BRONJ treated and fol-
lowed up by the authors’ collective for 13 years (2009-2023). In
all of them, demographic characteristics, primary disease, initiat-
ing cause of the necrosis, type of bisphosphonates, duration of BF
therapy, mode of administration of BF, localization of the necrosis
were observed and analysed.

Results: There was no statistically significant difference
between the two sexes. BRONJ mainly affects patients in the age
group of 61-70 years. A significantly higher proportion of the
patients had a primary diagnosis of malignancy. The BF adminis-
tered was mainly Zoledronic acid. BF was administered intrave-
nously. In most of the patients dentoalveolar surgical intervention
was carried out. The lower jaw, mainly the distal region, was af-
fected.

Discussion: BRONJ is a multifactorial disease, and know-
ing the factors influencing the onset of the disease, as well as those
influencing the outcome of its treatment, is of utmost importance
when choosing a preventive and treatment strategy for the patients
receiving BF.

Conclusions: The present article confirms that the demo-
graphic characteristics, etiology, and organ involvement of the Bul-
garian population with BRONJ match the data in the world litera-
ture on the condition.

Keywords: bisphosphonates, osteonecrosis of the jaws,
maxillofacial surgery, osteoporosis, malignant disease, tooth ex-
traction, bisphosphonate intake, dentoalveolar surgical intervention,

INTRODUCTION
Bisphosphonates are a group of drugs that are widely

used in the treatment of diseases associated with osteoclast-
mediated bone loss [1]. Although rare, avascular osteonecro-
sis of the jaw has been recognized as a complication of
bisphosphonate use. In 2003, Marx first described “painful
bone-exposure” of the upper and lower jaws in patients tak-
ing pamidronate (Aredia; Novartis Pharmaceuticals, East
Hanover, NJ) and zoledronate (Zometa; Novartis Pharma-
ceuticals) [2]. Since then, the question of bisphosphonate-
associated osteonecrosis of the jaw bones (BRONJ) has been
raised, and a number of authors have published their ob-
served cases [2, 3].

Bisphosphonate-related osteonecrosis of the jaw
(BRONJ) is a current or previous treatment with anti-
resorptive or antiangiogenic agents resulting in exposed
bone or bone that can be probed through an intraoral or
extraoral fistula in the maxillofacial area, which persists for
more than 8 weeks, in the absence of evidence of radiation
therapy to the jawbones or obvious metastatic disease of
the jawbones [3]. It is a multifactorial disease, and the risk
factors for the development of the disease are divided into
risk factors related to bisphosphonate therapy, local risk fac-
tors, demographic and systemic factors, genetic factors and
preventive factors [1, 3].

The aim of this study is to examine the risk factors for
the development of BRONJ in the Bulgarian population,
including demographic and clinical characteristics of the
patients - age, sex, main disease, presence of previous surgi-
cal intervention and characteristics of the BF (type of BF,
duration of administration, dosage form), localization of
lesions and to compare them to the ones described in the
world literature up to date.

https://doi.org/10.5272/jimab.2025311.6061
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MATERIALS AND METHODS
This is a retrospective study that included all 44

cases of patients with bisphosphonate-related osteonecro-
sis of the jaws that the author’s team treated from 2009 to
2023 and who met the set follow-up inclusion criteria.
Among them, 21 (47.7%) were treated at the Clinic of
Maxillofacial Surgery at the University General Hospital
St. Anna, Sofia, Bulgaria, for active treatment, and 23
(52.3%) were treated in outpatient settings by maxillofa-
cial and oral surgeons. Of these, 20 (45.5%) were women
and 24 (54.5%) were men. With regard to the main disease,
due to which it is necessary to take BF, 40 (90.9%) of the
patients have malignancy, and 4 patients (9.1%) have idi-
opathic osteoporosis. Intravenous administration of BF was
registered in 40 (90.9%) of the patients, and oral adminis-
tration in 4 patients (9.1%).

The values of the following parameters were deter-
mined in all of the examined patients: regarding the pa-
tients, demographic information collected includes data on
patients’ age at diagnosis and gender. For our convenience,
we divided the examined patients into six age groups as
follows: I group (30-40 years); II group (41-50 years); III
group (51-60 years); IV group (61-70 years); Group V (71-
80 years); VI group (81-90 years); gender - women and men;
according to the primary disease - malignancy or osteoporo-
sis; according to the initiating cause of the necrosis - previ-
ous surgical intervention for performed dentoalveolar sur-
gical intervention (extraction of a tooth or placement of a
dental implant) or mechanical trauma from a removable pros-
thesis; according to the localization of the process - involve-
ment of the maxilla, of the mandible or both jaws. We di-
vided the maxilla and mandible into two regions: anterior
(encompassing the area of canines, lateral and central inci-
sors, and the area of first and second premolars) and poste-
rior (first, second, and third molars).

Regarding the bisphosphonates taken, we observed
the type of bisphosphonate/bisphosphonates: Zoledronic
acid, Alendronic acid, Ibandronic acid, Pamidronic acid;
Zoledronic acid (alone or in combination with another drug
from the BF group) and all other BF; duration of BF therapy
(in months); mode of administration of BF (oral or intrave-
nous).

The inclusion criteria are patients that were included
in the study should have been on current or previous treat-
ment with bisphosphonates, at an age over 18 years, with a
presence of advanced jaw bone necrosis meeting the fol-
lowing criteria: exposed bone or bone that can be probed
through an intraoral or extraoral fistula in the maxillofa-
cial region that persists for more than eight weeks, a lack
of data on performed radiation treatment of the head and
neck and available complete medical documentation of
all patients.

The exclusion criteria are patients with the presence
of lesions resulting from a neoplastic process in the jaw
bones, the presence of lesions resulting from a metastatic
process in the jaw bones, performed radiation treatment of
the jaw bones were excluded from the study, age under 18
years and lack of complete medical documentation.

For each patient included in the study, an analysis of

their hospital documentation, including gender, age, under-
lying disease, type, route of administration, and duration of
bisphosphonate intake, localization of the BRONJ, and per-
formed dentoalveolar surgical intervention, was made.

The specialized statistical package SPSS (Statistical
Package for the Social Sciences) version 20.0 was used to
process the survey data statistical methods: descriptive
analysis, Mann-Whitney test, Fisher’s exact test. The thresh-
old level of significance adopted is α=0.05. Statistical sig-
nificance was assumed when the p value was less than á
(p<0.05). Microsoft Excel 2007 was used for graphic analy-
sis to visually present the results. Quantitative variables are
presented by summarizing statistical characteristics - arith-
metic mean (Mean value) and standard deviation (SD). Cat-
egorical variables are presented by absolute frequencies (n)
and relative frequencies (%).

RESULTS
Regarding the distribution of patients by gender, we

found that 20 (45.5%) of the patients were women and 24
(54.5%) were men, and the difference between the sexes was
not statistically significant (p>0.05). The male: female gen-
der distribution is 1.1:0.9 (Figure 1).

Fig. 1. Distribution of the studied patients by gender

According to the age of the patients, they were di-
vided into six age groups presented in Table 1.

Table 1. Frequency distribution of the studied pa-
tients in age groups

Age group Number Percentage

(years) of patients  (%)

30-40 2 4.545

41-50 2 4.545

51-60 6 13.636

61-70 19 43.182

71-80 14 31.818

81-90 1 2.273
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In Table 1, it can be seen that BRONJ occurs most

often in the age between 60-70 years. There were 19 (43.2%)
patients in this age group. The age group between 70 and 80

patients is also highly represented (31.8%). The percentage

distribution in the 50-60 age group is lower (13.6%). We
observe only two cases (4.6%) of BRONJ in the 30-40 and

40-50 age groups. Only one patient (2.3%) of the examined

was aged 80-90 years. In the studied material, we did not
find a case under the age of 30 years and over 91 years.

Regarding the age factor of patients with BRONJ, we

found a minimum age of 36 years, a maximum age of 88
years, an average age of 62 years, and a standard deviation

of 10.42 (Table 2).

Table 2. Frequency distribution of the studied pa-

tients according to the variable age

Mean Minimum Maximum Standard
age  age  age  deviation

Age

(years)
65.273 36 88 10.422

Regarding the main diagnosis of the patients, the
present study shows that a significantly higher proportion

- 40 (90.9%) of the patients had a primary diagnosis of

malignancy. In four patients (9.1%), the intake of BF was
indicated by an underlying disease of osteoporosis (Fig-

ure 2).

When examining the patients according to the type
of administered BF, it was found that the administered BF

with the highest frequency was Zoledronic acid - in 32 of

the patients (72.7%). The second place is taken by

Zoledronic and Pamidronic acid in five patients(11.4%).

Alendronic acid and Ibandronic acid in two (4.5%) and
Ibandronic acid in two (4.5%) of the studied patients fol-

lowed in the same percentage. In the last place in distribu-

tion are Pamidronic acid in one patient (2.3%), Zoledronic
and Alendronic acid in one (2.3%) and Zoledronic, Iban-

dronic and Pamidronic acid also in one patient (2.3%).

It was also established that in the largest percentage
of cases, Zoledronic acid was taken - in 32 (72.7%), fol-

lowed by Zoledronic acid and another BF - in 16% (seven

of the patients). In a significantly smaller percentage of
cases with an equal number of patients, Ibandronic acid

(4.5%, two patients) and Alendronic acid and Ibandronic

acid (4.5%, two patients) and Pamidronic acid in one pa-
tient (2.3%) (Figure 3).

Fig. 2. Distribution of the studied patients according
to their main diagnosis

It was also found that in a significantly larger per-
centage - 88.5% of the cases, the BF administered was
Zoledronic acid (alone or in combination with another drug
from the BF group), compared to 11.5% in total for all other
BF (Figure 4).

Fig. 3. Distribution of the studied patients according to the type of the received BF
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Fig. 4. Distribution of the studied patients according
to the type of the introduced BF

In relevance to the presence of previous surgical in-
tervention or mechanical trauma, the examination of the
clinical material shows that in a significantly higher per-
centage of cases before the appearance of BRONJ, a
dentoalveolar surgical intervention (tooth extraction or
placement of a dental implant) was carried out - 88.6% (39
patients), compared to 11.4% (five patients) with mechani-
cal trauma from a removable dental prosthesis (Figure 6).

Fig. 6. Distribution of the studied patients according
to the presence of previous surgical intervention or mechani-
cal trauma

According to the method of introduction of BF into
the body, we found the following distribution: in a signifi-
cantly greater percentage of cases, BF was administered in-
travenously in 40 patients (90.1%), compared to four of the
patients (9.1%), in which BF was administered orally (Fig-
ure 5).

Fig. 5. Distribution of the studied patients according
to the method of administration of BF

Our study showed a maximum value of the duration
of the BF intake of 108 months, a minimum value of eight
months, an average value of 41.75 months, with a standard
deviation of 27.1 months. The distribution graphically is
shown in Table 3.

Table 3. Distribution of cases according to the dura-
tion of BF intake in the studied patients

Average Minimum Maximum Standard

value value  value deviation

Duration of BF

intake (months)
41.75 8 108 27.08

The research carried out regarding the localization of
BRONJ shows that in the largest percentage - in 63.6% (28
patients) the lower jaw is affected, followed by 27.3% (12
patients) with involvement of the upper jaw, and only in
9.1% (four patients) the disease affects both the upper and
lower jaw (Figure 7).

Fig. 7. Distribution of the studied patients according
to the localization of BRONJ depending on which of the
jaw bones is affected

The most common localization in the studied group
was the distal region of the jaw - in 34 patients (77.3%).
Next was the frontal region in six of them (13.6%), and the
lowest rate was observed in four of the patients (9.1%), in
which both the frontal and distal regions of the jaw bones
were affected (Figure 8).
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Fig. 8. Distribution of the studied patients according
to the localization of BRONJ depending on which part of
the jaw bones is affected

Badros et al., the risk of developing BRONJ increases with
each additional year of follow-up and the patient’s advanc-
ing age [4]. We observe a significant decrease in the fre-
quency of BRONJ in 81-90-year-old patients. This is most
likely due to genetic or lifestyle factors and associated
comorbidity. In this group, we found only one patient
(2.27%) - an 88-year-old man in the third stage of onco-
logical disease. In the group that we studied, the cases
with young people (younger than 40 years) occupy 4.55%
(two patients - a woman aged 36 and a man aged 38). We
did not find development of BRONJ in the age of less than
30 years. In this age group, BFs are used to treat diseases
such as Osteogenesis imperfecta. Our results are consistent
with those published so far in the literature. Despite the
long-term use of BF, no cases of BRONJ have been identi-
fied in children and young patients (up to 24 years) [5, 7,
9]. Data analysis showed that the difference in underlying
disease was statistically significant (K-S d=0.53180,
p<0.01). Therefore, the main diagnosis of the patient’s ma-
lignant disease is a risk factor for the development of
BRONJ, compared to the main disease of osteoporosis. Our
results are close to those published in the literature to date.

According to several authors, the frequency of
BRONJ is significantly higher in patients who undergo BF
therapy due to the underlying disease of multiple myeloma,
prostate carcinoma, and breast carcinoma [9]. Patients
treated for benign bone diseases such as osteoporosis, os-
teogenesis imperfecta show a relatively low incidence of
BRONJ. This may be due to the lack of oncological treat-
ment and the fact that a relatively low cumulative dose of
BF is sufficient to achieve a therapeutic effect [6, 8]. In the
osteoporotic patient population, the incidence of ONJ is
estimated to be 0.001% to 0.01%, slightly higher than the
incidence in the general population [10]. The percentage
distribution in our study concerning the type of the used
BF is close to the results published in the literature.

According to Boonyapakorn T, et al., the type of BF
taken may play a role in the occurrence of BRONJ [11]. As
the action potential of BF increases, so does the risk of
developing BRONJ. Zoledronate, Pamidronate (intrave-
nously) and Alendronate (peroral) were administered in the
largest number of reported cases of patients with BRONJ [3,
12]. Other studies have shown that patients who have ever
received zoledronate had a 4.5- to 28-fold increase in the
relative risk of developing BRONJ [6, 9]. Otto et al. re-
ported the following percentage distribution, depending
on the BF used: with the greatest frequency - Zoledronat
(47.6%), Zoledronat combined with another BF (24.6%),
i.v. administered Pamidronate (15.1%), i.v. Ibandronate
(7.1%), 5.6%-combination of intravenous BFs, 3.2%- oral
BFs- Risedronate and Alendronate [12]. According to a
study by Sook-Bin Woo, 94% of patients who developed
BRONJ were treated with Pamidronate and Zoledronic
acid [13]. In our country, this percentage reaches 92.9%.

DISCUSSION
According to the age and gender of the studied con-

tingent, our results coincide with the data from the litera-
ture on the absence of a statistically significant difference
between the sexes as a demographic factor that is relevant
to the development of BRONJ. According to Badros A et
al., gender is not statistically significantly associated with
BRONJ [4]. Some authors, however, report a preferential
involvement of female patients -73-87% of all studied pa-
tients with BRONJ. We found no such dependence in our
study [5]. According to the AAOMS, the higher rate of this
complication in women is more likely a reflection of the
underlying disease necessitating BF intake (i.e., osteoporo-
sis, breast carcinoma) [6].

From the analysis of the distribution of cases by age
groups, it can be seen that BRONJ is a disease of adults.
The frequency of the disease increases with age. A peak is
established in the 61-70-year-old group and remains high
for the 71-80-year-old patients as well. The average age of
the studied contingent in our study is 62 years and varies
between 36 and 88 years.

A number of studies have linked the advanced age
of patients with BRONJ, which is also confirmed with our
study [1, 7]. This may be due to the slowing down of re-
storative and healing processes in elderly people. Also, in
older patients, the complications of caries and periodontal
diseases increase, so the need to perform dentoalveolar
surgical treatments and the percentage of patients using
removable dentures increases. Dentoalveolar surgery and
trauma from removable dentures are considered risk fac-
tors for the development of BRONJ [6, 8]. In addition, ad-
vanced age may be associated with a longer period of BF
intake due to a longer course of the underlying disease.
That is why we cannot consider advanced age as a predic-
tive factor for the development of BRONJ on its own. More
extensive research is needed to establish the role of age as
a factor in the development of BRONJ [8]. According to
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When comparing BFs administered intravenously, the one
with the strongest potential of action, zoledronate, is more
often associated with the occurrence of BRONJ, compared
to the one with a lower potential, pamidronate [11, 13].

Studying the method of administration of BF, we
found out that intravenous intake of BF dominates signifi-
cantly over oral intake and is a risk factor for the develop-
ment of BRONJ (p<0.01). Our results are close to those
described in the literature. Otto et al. found that 96.8% of
their studied patients with BRONJ had a clinical history of
intravenous BF, with only 3.2% taking BF orally [12]. A
number of authors reported a frequency of intravenous BF
in patients with BRONJ close to that found in our study - a
frequency higher than 90% [11, 12, 13]. This is most likely
due to the fact that the bioavailability of intravenous BF
derivatives in the body is approximately 100 times higher
than that of oral BFs [13].

According to other authors, the two risk factors of
greatest importance for the development of BRONJ are the
intravenous intake of BF and dentoalveolar procedures [3,
13]. A number of authors found that the intake of BF for a
long period of time is associated with an increased risk of
developing BRONJ. In his study, Kos found a mean dura-
tion of BF intake of 34 months, which is lower compared
to our results (41.75 months) [6]. A study by Otto S. et al.
showed that the average duration of the period from the
initiation of BF therapy to the diagnosis of BRONJ was
38.9 months, values close to our study [12].

According to Marx et al., the most critical factor for
the development of BRONJ in patients taking oral BF is
the duration of the BF intake. He defines a duration of
admission over three years as critical for the development
of BRONJ [14]. We found a higher value for the minimum
duration of BF intake that leads to the development of
BRONJ compared to Vahtsevanos et al., who stated that the
development of BRONJ is very unlikely if BF intake is
shorter than six months [15]. Other authors found a greater
value of the minimum duration of BF intake at which
BRONJ develops - 12-13 months, compared to our results
(eight months) [10, 11].

Dentoalveolar surgical intervention is a risk factor
for the development of BRONJ. 88.6% of patients under-
went dentoalveolar surgical intervention (tooth extraction
or placement of a dental implant), and 11.4% of patients
had mechanical trauma from a removable prosthesis. Our
results are similar to those of Hess L, et al., who found that
88.9% of patients taking oral BFs reported a dental proce-
dure preceding the appearance of BRONJ [16]. Other au-
thors found a lower percentage (data vary between 50-77%)
of development of BRONJ after dentoalveolar surgical in-
tervention. Boonyapakorn et al. found the spontaneous
occurrence of BRONJ in 23% of the studied patients on
intravenous BF therapy, and in the remaining 77%, there
had been a development of BRONJ after tooth extrac-

tion [11]. According to Kos, this percentage reaches
78% [6]. Sven Otto et al. reported that the frequency of
dental procedures preceding the development of BRONJ
was 63.6% (including tooth extractions or extractions com-
bined with endodontic or periodontal procedures or decu-
bitus injuries) [12]. Another study involving patients tak-
ing oral BFs showed that 50% of cases of BRONJ occur
spontaneously, the remaining 50% - as a result of a dental
procedure - 40% after tooth extraction, 6.7% - after place-
ment of a dental implant and 3.3%-after taking a palatal
connective tissue graft [5, 7].

According to the AAOMS, dentoalveolar surgery is
a major risk factor for the development of MAONJ, citing
studies in which dental extractions were performed in 52-
61% of patients with MAONJ. In the absence of sufficient
data, the committee considered that the risk of ONJ after
placement of dental implants and endodontic or periodon-
tal procedures that require bone exposure and manipula-
tion is comparable to the risk associated with tooth extrac-
tion [3]. According to another study, there is a plausible
relationship between dental extractions and the develop-
ment of BRONJ in cancer patients [4, 13].

In view of the presented facts, the question arises as
to whether the intake of BF itself is a sufficient condition
for the development of BRONJ. Although necrosis can oc-
cur spontaneously, in a greater percentage of cases, it is
associated with trauma from dentoalveolar surgery (88.6%
in our study) or mechanical trauma from a removable pros-
thesis (11.4% in the present study). A number of authors
raise the question of the role of infection in the
pathogenesis of BRONJ, but most likely, it does not lead
to the development of the disease if there is no exposed
bone [1, 5]. The exposure of the alveolar bone during
dentoalveolar surgery creates an open door for microor-
ganisms, bacterial invasion and the development of infec-
tion. This may explain the correlation we found between
BRONJ and dental surgical interventions.

According to the localization of BRONJ, our results
are similar to those of studies published in the literature,
with the highest percentage of involvement of the mandi-
ble, followed by the maxilla, and the least common in-
volvement of both jaws [4]. Ruggiero et al. studied 63 pa-
tients with BRONJ and found that 63% were affected by
the lower jaw and 37% by the upper jaw [3]. In another
study, he reported that the ratio of the incidence of man-
dibular involvement to the incidence of maxillary involve-
ment was 2:1 [14]. Marx RE, et al. studied 119 patients
and reported the following distribution: 68.1% mandible,
27.7% maxilla, 4.2% in both jaws [2]. Sook-Bin Woo et al.
summarized 368 published cases of BRONJ in which the
upper jaw was affected in 65%, the lower jaw in 26%, and
both jaws in 9% [13]. Boonyapakorn et al. reported that
the lower jaw was affected in 59% of cases, the upper jaw
in 27%, and both jaws in 14% [11]. Otto et al. found the
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following frequency distribution regarding the localiza-
tion of BRONJ - in 70.6%, the mandible was affected, in
18.3% - the maxilla and in 11.1% - both jaws [12]. In a
study by Lesclous et al., 54% of cases of ONJ occur in the
mandible, 43% in the maxilla and 3% in both jaws [17]. In
the cited literature, the frequency of involvement of the
lower jaw is from 59-70.6%, for the upper jaw, the frequency
ranges from 18.3-38%, and involvement of both jaws is
observed in 4.2-14%, results close to our research.

Bone turnover in alveolar bones is enhanced, lead-
ing to a greater probability of incorporating BF into their
structure compared to other skeletal bones [3]. This, as well
as the presence of teeth in these bones, which may be a
gateway for infection, may explain the exclusive involve-
ment of the upper and lower jaws by BRONJ. In addition,
the oral mucosa is thin and susceptible to injuries caused
by, for example, dentures. Consistent with studies reported
in the literature, we found that BRONJ most commonly
affects the mandible. This is because the mandible, like
other bones such as the femur, is surrounded by cortical
bone, but the teeth located within this bone provide a path-
way for microorganisms to penetrate from the periodontal
space into the bone marrow. A possible explanation for the
preferential involvement of the mandible is that the max-
illa has an abundant blood supply that is greater than in
the mandible. The results of another study using the bone
scintigraphy method showed that the bone metabolism of
the intact mandible was affected by long-term administra-
tion of BF [18].

Data from the literature overlap with our results con-
cerning which part of the jaw bones is affected - frontal,
distal or both. Regarding the site affected by the necrosis,
Otto et al. found that predilection sites for the develop-
ment of BRONJ are the molar and premolar areas of both
jaws [12]. According to a study by Thumbigere-Math et

al., the distal parts of the mandible are indicated as the
most frequently affected area by BRONJ [19]. Marx et al.
found that the most frequently affected region was the distal
part of the mandible, in the area of the molars (65.5%),
followed by the distal part of the maxilla (22.7%) [14].
The increased accumulation of BF in the jaw bones, as
well as the greater mechanical forces to which these bones
are subjected, may explain why the distal regions of the
maxilla and mandible (which are exposed to the greatest
loading forces) are more frequently affected [13]. The struc-
ture and blood supply of the jawbones in these areas (dense,
compact bone, less cancellous bone, fewer blood vessels)
may also be relevant to the more frequent involvement of
the distal areas by BRONJ.

CONCLUSIONS
The results from our study regarding the risk factors

for the development of BRONJ in the Bulgarian popula-
tion are close to the ones published in the literature up-to-
date. The factor that does not affect the BRONJ is the sex
of the patient. BRONJ is a disease of elderly people with a
mean value of 62 years. We can confirm that the risk fac-
tors that are connected with the development of BRONJ
are malignancy as a main disease, zoledronate as a type of
BF, intravenous intake of the BF and the prolonged period
of administration of the drug (an average value of 41.75
months in our study). Dentoalveolar surgical intervention
is also a major factor in the development of BRONJ. In
terms of localization, the distal areas of the mandible are
at increased risk of BRONJ occurrence. BRONJ is a multi-
factorial disease, and knowing the factors influencing the
onset of the disease, as well as those influencing the out-
come of its treatment, is of utmost importance when choos-
ing a preventive and treatment strategy for the patients
receiving BF.
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