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Abstract

Objective: In this retrospective observational study, we evaluated awareness among patients

using bisphosphonates (BPs) regarding the risk of developing medication-related osteonecrosis of

the jaw (MRONJ) and whether they received appropriate dental screening and treatment prior to

commencing medication.

Methods: Patients using BPs who attended the endodontics clinic at Jordan University Hospital

in 2019 were interviewed using a pre-designed questionnaire. Data were analysed using descrip-

tive statistics and chi-squared tests.

Results: In total, 110 patients were interviewed (84 women, 26 men; age 40–78 years). A total of

94 patients were using oral BP and 16 received intravenous (IV) BP. We found that only 12.4% of

participants were aware about the risk of MRONJ following BP use, and only one third of them

has received information from their prescribing physicians. In total, 5% of participants were

referred to a dentist for screening prior to initiating BP treatment. Patients receiving IV BP

and those with a university-level education had better awareness about the risk of MRONJ

than oral BP users and those with a high school education level.

Conclusion: Patients’ awareness about MRONJ risk was low in our population. Better

patient education and collaboration among physicians and dentists are needed prior to starting

BP treatment.
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Introduction

Bisphosphonates (BPs) are antiresorptive med-
ications used to manage osteoclast-mediated
bone loss including osteoporosis, bone
malignancies, Paget disease of bone, and
multiple myeloma.1 BPs have a considerably
positive effect on quality of life in patients
with such lesions.2 However, BPs are also
associated with the development of osteo-
necrosis of the jaw.3

The first cases of osteonecrosis of the jaw
associated with BP use were reported at the
University of Miami in 2003 when Marx
described 36 cases of painful bony expo-
sures in the mandible, maxilla, or both
that were unresponsive to medical or
surgical treatment in patients receiving
intravenous (IV) BP.4 In 2004, Ruggiero
et al.5 reported the development of nonheal-
ing extraction sockets or exposed jawbone
in 63 patients with chronic use of BPs.
Numerous reports followed thereafter,
including addition of a warning label by
the manufacturing company (Novartis) in
2004 of a “possible relationship of Aredia
(pamidronate disodium) and/or Zometa
(zolendronic acid) with osteonecrosis of
the jaw”.2 This condition was later referred
to as bisphosphonate-related osteonecrosis
of the jaw (BRONJ). In 2014, the American
Association of Oral and Maxillofacial
Surgeons (AAOMS) changed the nomen-
clature to medication-related osteonecrosis
of the jaw (MRONJ) to accommodate
cases of jaw osteonecrosis associated with
other antiresorptive and antiangiogenic
medications.2

MRONJ is defined as exposed bone or
bone that can be probed through an intrao-

ral or extraoral fistula in the maxillofacial
region that has persisted for more than
8 weeks in patients with current or previous
treatment with antiresorptive or antiangio-
genic agents and no history of radiation
therapy to the jaw or obvious metastatic
disease of the jaw.2

The risk of developing MRONJ depends
upon several factors, including the thera-
peutic indication and type of medication
used, duration of medication,6 oral/dental
treatment received,7 anatomic factors,7

oral disease,8 other medications used,9 and

genetic factors.10 However, two major risk
factors must be considered when assessing
the risk of MRONJ; an oral surgical proce-
dure including tooth extraction, and IV
route of administration.11 In total, 61.8%
of patients report tooth extraction directly
prior to developing MRONJ.12 The preva-
lence of MRONJ in users of oral BP for
treatment of osteoporosis ranges from
0.1% to 0.21%13 and a reported 0.33% to

2.9% in patients with cancer who are
treated with IV zolendronate.7,14–16

Whereas the incidence of MRONJ among
BP users remains relatively low, the morbid-

ity experienced by affected patients is consid-
erable. In a recent qualitative study in the
United Kingdom (UK), MRONJ was
reported to have a significant negative
impact on the quality of life of patients
owing to a substantial amount of pain, the
need for analgesics and antibiotics, social
anxiety related to challenges with eating
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and drinking, psychological implications,
and the need to travel long distances to
attend multiple appointments in a secondary
care dental hospital.17 Therefore, thorough
education of all involved is essential.
Patients must be educated about the risk of
MRONJ before being prescribed a BP,
physicians need to be educated about oral
health and its influence on the risk of devel-
oping MRONJ, and dentists must be trained
to recognize and manage MRONJ so as to
improve its outcome and avoid litigation.7

Tanna et al. demonstrated poor aware-
ness regarding the medications associated
with MRONJ and reluctance to treat
patients using BP in primary care among
general dental practitioners (GDPs) in the
UK.18 Only 25% of general medical practi-
tioners (GMPs) and GMP trainees in
Birmingham, UK were aware of the clinical
presentation of MRONJ and only 8% were
aware of any associated guidelines.19

Patients using BPs without a diagnosis of
MRONJ report minimal awareness of the
risk of MRONJ whereas all patients with a
diagnosis of MRONJ report having received
no education about the risk of MRONJ
prior to commencing treatment with a BP.17

Patients scheduled for treatment with
antiresorptive or antiangiogenic medica-
tions would benefit from early oral health
screening and the provision of appropriate
oral and dental care prior to initiating their
medication,20,21 which has been shown to
reduce the incidence of osteonecrosis in
this group of patients by 33% to 50%.22,23

The aims of this research were to assess
a) the awareness among patients using BPs
in Jordan regarding their risk of developing
MRONJ and b) whether patients received
proper dental care prior to initiating their
BP treatment.

Methods

The protocol of this observational retro-
spective study received approval of the

ethics review board of Jordan University
Hospital on 8 January 2019 (IRB no. 10/
2018/26378).

A questionnaire was designed by the
authors to measure the awareness of
patients receiving BPs regarding their
increased risk of developing MRONJ, and
to enquire whether they had received
appropriate dental care prior to starting
their medication. The questionnaire was
piloted in five patients and modified to
ensure clarity (see the appendix).

Patients using BP who attended the spe-
cialist endodontics clinic at Jordan
University Hospital between January 2019
and the end of December 2019 and who
provided their verbal consent to participate
in the study were asked to complete the pre-
designed questionnaire. The data obtained
were anonymously tabulated and stored in
a secure and password-protected file that
was only accessible by the principal investi-
gator (AE), thus ensuring that patients’
identities could not be ascertained.

Data were analysed using IBM SPSS
version 26 (IBM Corp., Armonk, NY,
USA). Descriptive statistics were per-
formed, and the chi-squared test was used
to detect any association between patients’
background characteristics and their aware-
ness about the risk of developing MRONJ.

Results

A total of 110 patients agreed to participate
in this study, including 84 women, 26 men
(age 40–78 years). Patients’ demographics
and level of education are summarized in
Table 1. Patients’ medical conditions
requiring BP prescription, route of admin-
istration, and duration of BP use are sum-
marized in Table 2.

Only 12.4% (n¼ 15) of our study partic-
ipants were aware about the risk of devel-
oping osteonecrosis of the jaw following BP
use. Of those, only five (33%) had received
information about the risk of MRONJ
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from their prescribing physician; the rest

were informed by their dentist (40%,

n¼ 6), self-educated (6.7%, n¼ 1), or

received information from other sources

(20%, n¼ 3) (Figure 1). Only six patients

(5%) were referred to a dentist for an oral

and dental health checkup prior to initiat-

ing BP treatment.
There was no association between

patients’ awareness about the risk of

MRONJ and their age (v2¼ 4.22), sex

(v2¼ 0.09) or duration of BP use

(v2¼ 2.71). However, patients receiving

intravenous (IV) BP were significantly

more aware of the risk of MRONJ than

those receiving oral BP (50% vs. 7.4%,

respectively; v2¼ 21.02, P<0.001).

Furthermore, patients holding a university

degree showed significantly better aware-

ness about the risk of MRONJ than those

with high school education level (25% vs.

9.8%; v2¼ 4.12, P¼ 0.042) (Figure 2).
Only two patients (1.8%) had developed

MRONJ; both of them were receiving IV BP.

Discussion

MRONJ is a severe adverse effect associat-

ed with the use of antiresorptive and anti-

angiogenic medication. MRONJ can be

difficult to treat and can have a negative

impact on patients’ quality of life. The

reported prevalence has been relatively

Table 2. Number of patients with medical conditions requiring bisphosphonates (BPs), route of adminis-
tration, and duration of use.

Medical condition requiring BP Osteoporosis Osteopenia Paget disease Multiple myeloma Malignancy

87 7 1 2 13

Route of administration of BP Oral Intravenous

94 16

Duration of BP use <1 year 1–3 years >3 years

39 34 37

Table 1. Patients’ demographic information.

Age <50 years 51–70 years >70 years

8 65 37

Sex Male Female

26 84

Education level Up to high school University degree

82 28

Figure 1. Sources of information regarding the
risk of medication-related osteonecrosis of the jaw
(MRONJ) among patients who were aware of this
complication.
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low but recent literature has shown that this

morbidity may be underestimated.24 The

implementation of preventative measures

including dental consultation (and treat-

ment) is recommended for optimal patient

care.2

Our results showed poor awareness

among participants regarding the risk of

MRONJ. Even more alarming, only one-

third of participants who were aware of

the risk of MRONJ had received informa-

tion about MRONJ from their prescribing

physician. This reflects a serious issue that

must be highlighted and acted upon.

Physicians who prescribe BP must inform

their patients of the risk of MRONJ. It

then becomes the patients’ decision whether

they wish to accept this risk or not. Lack of

or improper patient education may result in

legal liability. Clinicians are not only

expected to maintain up-to-date knowledge

about MRONJ and its risk factors but they

are also required to convey this information

to patients scheduled for BP treatment.25

The lack of patient education about possible

MRONJ may also be attributed to the lack

of awareness among treating physicians.

Most Lebanese physicians were found to

have poor understanding of MNROJ, and

37% of them were unaware of this compli-

cation.26 Similar findings were reported in a

survey of Saudi physicians, where less than

one-third were aware of MRONJ and its

management.27 In Birmingham, UK, 11%

of GMPs know about the risk of developing

MRONJ upon prescribing antiresorptive

medications.19

Dentists demonstrate better awareness

regarding the incidence of MRONJ. Sixty

percent of dentists in Ontario, Canada

reported good knowledge about MRONJ

prevention and management; however,

half of these dentists were not comfortable

treating patients with MRONJ and

Figure 2. Clustered column chart illustrating the association between patients’ awareness about the risk of
medication-related osteonecrosis of the jaw (MRONJ) and their background characteristics.
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preferred referral to a secondary health care
centre.28 In a surveyed sample of 129 British
GDPs, most were aware of the risk of
MRONJ in BP users but were not suffi-
ciently confident or keen to perform den-
toalveolar procedures for these patients
[19]. Oral and maxillofacial surgeons in
Iraq had better awareness of the risk of
MRONJ than physicians and GDPs.29

Although osteonecrosis of the jaw may
develop spontaneously in a small propor-
tion of patients using antiresorptive and
antiangiogenic medication, most affected
patients develop osteonecrosis following
dentoalveolar surgery.2 Therefore, good
collaboration between the treating physi-
cian and dentist is essential, to optimize
dental and oral health prior to commencing
antiresorptive treatment and to avoid den-
toalveolar surgery during bone-targeted
treatment.2,21 Dental preventive measures
have been shown to reduce the incidence
of developing MRONJ among BP users
by 50%.23 In a prospective study among
patients with cancer undergoing intrave-
nous zoledronate therapy, Bonacina at al.
reported a 10.8% incidence of MRONJ
among patients in whom oral and dental
prevention strategies were not applied
prior to commencing BP treatment during
an 18-month observation period; none of
the patients who received oral and dental
screening prior to medication initiation
developed MRONJ during the same obser-
vation period.30 Most of our participants
were not referred for dental screening
prior to BP treatment, which highlights
the need for better education of treating
physicians about oral health and its impli-
cation in the risk of MRONJ. Furthermore,
the use of health education tools during
routine dental visits is encouraged as this
has been shown to improve patients’ oral
health and enable them to identify early
signs of jaw osteonecrosis.31

Whereas this study conveys an important
message to health care professionals, the

retrospective nature of the study and the rel-

atively small sample should be noted. It is

worth mentioning that the study was

intended to involve patients receiving other

antiresorptive medication (Denosumab) and

antiangiogenics but none of the patients

attended during that period of time reported

use of these medications. This study may be

reproduced in the future using a different

sample of patients and questionnaire and

statistical analysis described in the present

methods section.

Conclusion

Osteonecrosis of the jaw is a significant

adverse effect of antiresorptive medication

and has a negative impact on patients’ qual-

ity of life. Management of MRONJ

requires a multidisciplinary approach as

many health care professionals have a role

in prevention and patient education.

Educating patients about the risks and

outcomes of MRONJ, educating

physicians about oral health and its impor-

tance for patients, and a multidisciplinary

approach including dental screening and

optimizing of oral health prior to commenc-

ing antiresorptive medication may reduce

the risk of MRONJ, improve patients’

acceptance of this potential risk, and

reduce medical litigation. National guide-

lines on the management of patients

who receive BP and prevention of

MRONJ are recommended, to help mini-

mize complications.
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