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ABSTRACT

The jaw (ONJ) Osteonecrosis is the most common hurdle in patients taking anti-resorptive, antiangiogenic,
immunosuppressive, and chemotherapeutic drugs. Knowledge of these medications is essential for dental practitioners.
There are no studies on this subject conducted in Saudi Arabia. This study aims to raise awareness and assess the
knowledge and attitude of dental practitioners toward MRONJ. This cross-sectional descriptive observation was conducted
through an analysis targeting the 5th and 6th-year dental students and interns randomly selected during the oral surgery
session in KAUDH. The Total sample population included 219 students and interns; 73 participants in each level. The
guestionnaire totals 16 questions applied by one single researcher. A total of 72.1% of participants recognized which dental
procedures might be risky for the development of MRONJ, while 40.6% were aware of the other factors associated with
increasing MRONJ. Management of MRONJ included 32.4% positive response, and only 36.5% of participants were able
to identify all medications other than Bisphosphonates which constituted 49.3% of the total sample. Concerning staging,
severity, clinical, radiographic findings, and preoperative referral, the difference among the 3 groups was statistically
significant. Many of the interviewees were unaware of the prevention and management of MRONJ, and 79.5% were
seeking further information. We recommend that effective initiatives are needed to expand, reinforce and integrate the

knowledge for better care of the patients.
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Introduction

The jaw (BRONJ) bisphosphonate-related osteonecrosis is
jaw bone-related necrosis or disparate to dental techniques.
BRONJ may persist for more than 42 to 56 days and is
obstinate to conservative therapy occurring in patients
having no history of prior radiotherapy in the affected area
and who are treated intravenously with amino-encompassing
bisphosphonates for a smallest of 365 days or orally for a
much more extended interval for a widespread disease
causing bone resorption. Bisphosphonates (BPs) Have
become a milestone in treating osteoclast-mediated bone
loss due to osteoporosis, Paget's disease, multiple bone
metastases, multiple myeloma, cancer breast, and prostate,
as well as hypercalcemia malignancy [1, 2].

ONJ is the most common complication in patients on
biologic/ target medication therapy, glucocorticoids, Rank-
ligand inhibitors, and anti-cancer drugs used to treat
fibromyalgia and rheumatoid arthritis. It could progress in
the presence of other comorbid factors.

In dental practice, the majority are unaware of this
complication. Prevention is the only evidence-based method
of reducing it. The intravenous administration of BPs caused
most published cases. Woo et al. stated that 94% of patients

were hospitalized using intravenous pamidronate or
Zoledronate, as well as 6% received oral bisphosphonates
for osteoporosis and Paget's disease [3]. The first case report
describing BRONJ was published in 2003 by Marx [4]. The
occurrence of ONJ in the maxilla is less than in the mandible
and the areas with thin mucosa, as the mylohyoid ridge and
torus mandibularis are the most common sites for ONJ in the
mandible [5]. Females, old, and Caucasians are riskier than
blacks [6, 7]. Oncologic patients under a high IV dose of
bisphosphonate treatment are more vulnerable to ONJ
development (92%).

In contrast, in osteoporotic patients on oral Bisphosphonate,
the risk for ONJ is low or rare [8, 9]. Bisphosphonates (BPs)
are anti-resorptive drugs utilized to treat cancer-correlated
bone metastases in case of breast, prostate, lung cancers, and
Iytic lesions in multiple myeloma. Even though the
controversy remains related to possible BPs to mend cancer-
specific subsistence, these medicines have had a substantial
affirmative outcome on the quality of patients' life with
progressive cancer encompassing the skeleton. Oral and
intravenous BPs, such as infusion of Zoledronate and
parenteral formulation of ibandronate administered every 3
months; have FDA approval for managing osteoporosis and
osteopenia. They have been utilized in minor regular
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ilinesses, such as Paget disease of bone and osteogenesis
imperfecta.

Bisphosphonate therapy can lead to adverse effects such as
kidney failure, arthralgia, fever, muscle pain, and
hypocalcemia [10]. The Receptor Activator of Nuclear
factor-kB Ligand (RANKL) inhibitor (Denosumab) is an
antiresorptive agent that subsists as an entirely humanized
antibody contrary to RANKL along with inhibits osteoclast
role as well as related bone resorption. When Denosumab is
administered subcutaneously every single six months, a
decrease in the risk of vertebral, non-vertebral, and hip
fractures occurs in osteoporotic patients. However, it is not
indicated for the treatment of multiple myeloma. On the
other hand, the binding of RANKL inhibitors to bone did
not occur, as well as their impacts on bone remodeling are
regularly reduced in the six months of cessation treatment
[10]. In vitro and in vivo tests reported an antiangiogenic
effect of Zoledronic acid by inhibiting endothelial cell
proliferation and induction of apoptosis [11]. MRONJ
probably results from suppression of bone metabolism and
accumulation of physiologic micro-traumas to the jawbones
cooperating biomechanical properties. Trauma along with
infection raises the necessity for bone reclamation, which
may exceed the bone dimensions turnover, hence ensuing in
local bone necrosis [11].

Clinically intraoral lesions in BRONJ appearance similar
zones of yellow-white hard bone, using soft or indurated
borders. Extra-or intraoral fistulas may be found, and some
cases of pathological mandible fracture have been described
[12]. Danneman et al. suggest that, unlike
osteoradionecrosis, ONJ has no preference for the mandible,
affecting both mandible and maxilla [13]. Woo et al. [3], the
reported overview of 368 cases comprises 65% of the
mandibular cases, 26% of the maxilla, and 9% of cases in
both jaws at a 3:2 female to male ratio. They added that the
maximum of the lesions was in the mandibular posterior
regions, near the mylohyoid ridge, and that
multifocal/bilateral lesions were a little bit supplementary
recurrent in the maxilla (31%) paralleled to the mandible
(23%). The symptoms of ONJ are pain and loss of functions,
oral mucosa swelling along with ulceration, painful bone
exposure, purulent discharge, teeth loosening at the site of
necrosis, numbness, feeling, heaviness, or dysesthesia.
Nevertheless, pain may be merely a sign without any
radiological abnormality [13].

Risk factors accountable for the jaw necrosis improvement
include type, regimen (cumulative dose, frequency, and
route of administration), therapy length along with drug half-
life, dental diseases then procedures, local anatomical
comorbidity, dental infection, bad oral hygiene,
osteoporosis, chemotherapy, and immunosuppressive drugs;
added to major local trauma, dentoalveolar procedures, IV
exposure and dental extraction [14-16]. Alendronic acid is
the most common drug of bisphosphonates that induces
ONJ. The theory that may well elucidate the localization

exclusively to the jaws is micro-trauma, soft tissue BPs
toxicity, infections, the biofilm of the oral cavity, high bony
turnover, terminal vascularization of the mandible, bone
exposition during oral treatments, and alterations
medicament-dependent  factors  (bone  remodeling,
angiogenesis inhibition) [17]. The specific oral cavity
environment permits easy exposure to infection sources.
Local dental diseases demanding surgical processes,
combined with the thin mucosal barrier covering the jaw,
could also be the BRONJ explanation for an apparent
condition in the jaws. Accordingly, BRONJ's several cases
may perhaps be precluded through continued physical
disinfection as well as proper dental care. It was stated that
to lessen the risk in managing patients taking BP, the drug
type must be cognizant by the clinicians, dose, effectiveness,
as well as the use of BP length, and should confront these
patients through regulating the balance of the oral along with
systematic circumstances [18]. Regardless of the existing
guidelines, students, together with dental practitioners, are
hesitant about managing invasive dental procedures in
patients taking BPs. The general strategies recognized for
ONJ comprise managing the pain, secondary infection
treatment, along with necrotic debris elimination, though
aggressive debridement is contra-indicated. The fact that the
use of any of the above medicines is mentioned in the
patient's clinical history should be an alert for the application
of all of the diagnostic as well as prophylactic measures
correlated to ONJ.

The staging system is necessary to ensure the disease
reflection presentation then contributes to patient
stratification. The addition of the stage O category was in
2009 to comprise patients with non-specific signs or clinical
as well as radiographic abnormalities because of exposure to
an antiresorptive agent. Several studies have reported that
50% of patients with stage 0 have advanced to stage I, Il, or
I11. Consequently, stage 0 appears to be an effective disease
class that captures patients with prodromal signs of the
disease (unexposed variant). Similarly, the description of
exposed bone was broadened to comprise the cutaneous
attendance or mucosal fistulas that probe to the bone stage I,
I1, and 111 categories [19]. Radiographic findings are variable
plus could comprise: transformed bony trabeculae using
mottled osteosclerotic modifications, bone sequestra along
with osteolytic alterations, lamina dura congelation,
narrowed periodontal ligament space, and insistent
rarefaction at the site of dental extractions (=6 months after
extraction) [20].

This study aims to raise awareness of junior, senior dental
students, and dental interns toward MRONJ by assessing
their knowledge and attitude in terms of recognition of
potential risk factors, prevention, diagnosis, and
multidisciplinary management of patients on current
medication or having a history of anti-resorptive,
antiangiogenic, immunosuppressive and chemotherapeutic
drug intake.
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Materials and Methods

This research was led in King Abdulaziz University, Faculty
of Dentistry/ Jeddah, using a survey targeting the dental
students and interns selected randomly to assess their
knowledge and attitude regarding MRONJ. The research
proposal was revised then accepted by the institutional ethics
committee. This survey evaluated the awareness of MRONJ
amongst the participants, namely 5"-year junior students
(JS), 6™-year senior students (SS), and dental interns (IN).
They were approached and consented to participate in the
study by signing a term of informed consent. The Total
sample included 219 students and interns; 73 participants in
each level. The study was conducted from November 2019
to March 2020. The Inclusion criteria were: clinical stage
junior and senior students and dental interns; while exclusion
criteria included: general dentists, preclinical stage dental
students, residents, specialists, consultants, and faculty staff.

The data collection instrument used included a self-designed
questionnaire which is structured according to the main
strategies recommended by The American Association of
Oral Maxillofacial Surgeons [21] about MRONJ and the risk
factors associated with its development. The questionnaire
was revised before distribution; instrument revision included
modifications to the item's wording and format based on the
recommendations to ensure feasibility, practicability,
validity, and interpretation of the results. The questionnaire
included sample characterization, demographic data, and
general knowledge items. Core objective questions focused
on assessing the knowledge and attitude of interviewees and
their interest in receiving more information. All the core
questions were self-explanatory and contained alternatives
to be checked, totaling 16 questions. The participants were
invited to answer the structured questionnaire elaborated on
knowledge, attitude, and practice regarding aspects of the
different drugs commercial names, staging, severity, clinical
and radiographic presentation, diagnosis, predisposing
factors, encounter, prevention, and management of the
various  drugs  medication-associated ONJ.  The
questionnaire was accomplished on an individualized basis.
The total time taken to respond to the questionnaire was
about 10mins. One single researcher applied the
guestionnaires, and interviewees were not allowed to consult
any source of information at the time of the study. Each
guestionnaire question was required to be answered, and the
replies were marked as correct or incorrect. Only the correct
answers were summed up to give the total outcome.

Data collected were analyzed by descriptive and frequency
statistics. The Data entry, together with statistical evaluates
done with SPSS version 23.00. A descriptive statistical study
was made of each variable. The relations amongst the
diverse qualitative variables were studied with one way
ANOVA test. A significance level of 5 % was considered in
fundamental analyses: the P-value = to or < 0.05 (P<0.05)
was acknowledged as substantial.

Results and Discussion

In this study, the self-structured questionnaire was used, and

a number of 219 responses were acknowledged from the

participants, which included positive answers to the

following core data:

o Knowledge of changing from BRONJ to MRONJ

e Identification of all medications and their commercial
brand names

e  Determination of the drug-related risk factors

e Recognizing the dental procedures as a
predisposing risk factor

e Recognition of the stages of MRONJ

e Awareness of the severity of MRONJ

o Ability to identify the clinical manifestation presenting
in the oral cavity

o identifying the radiographic findings

e Knowledge of procedures performed to prevent
MRONJ

e History taking of MRONJ or other relevant medications

e Mentioning the risk of MRONJ to patients on relevant
drugs

o Referral to their physician for pre-treatment assessment

e Awareness of BRONJ guidelines suggested by
AAOMFS

o  MRONJ encounter under their care

e Management of MRONJ

e Interest in receiving further information and Training

local

The total of participants who are familiar with the change of
BRONJ to the term MRONJ was 74%: JS (32.1%), SS
(34.6%), IN (33.3%). On the other hand, only 36.5% of the
total participants were able to identify all medications
associated with necrosis of the jawbone and their
commercial product, other than Bisphosphonates, JS
(28.7%), SS (35%), IN (36.3%). Most of them did not
identify any drug or recognize their commercial brand
names. Results revealed that 12.3% of the total sample were
able to determine the drug-related risk factors, namely the
duration of treatment, dosage, and route of administration,
as the most crucial factors in producing MRONJ: JS
(48.1%), SS (14.8%), IN (37%). A total of 72.1% of
participants recognized which dental processes along with
oral diseases might be risk factors for the MRONJ
progression: JS (32.9%), SS (34.2%), IN (32.9%). As for
staging, only 34.7% of total groups recognized the stages of
MRONJ: JS (39.5%), SS (18.4%), IN (42.1%), and a total of
28.8%, can identify the severity of MRONJ: JS (31.7%), SS
(27%), IN (41.3%). The difference in determining staging
and severity of MRONJ among the three groups was
statistically significant. Furthermore, 28.3% of participants
were able to identify the clinical manifestation of MRONJ
presenting in jaw bone depending on stage: JS (20.3%), SS
(33.9%), IN (45.8%), and concerning radiographic findings
identification; 54.8% were aware of bone changes associated
with MRONJ: JS (29.2%), SS (33.3%), IN (37.5%). The
difference among the groups for both clinical and
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radiographic findings was statistically significant (Table 1;

Figures 1 and 2).

Table 1. Level of knowledge of students and Interns about medications, risk factors, staging, severity, and diagnosis

Items related to general knowledge of MRONJ JS n(%) SS n(%) INn(%) Totaln(%) P value
Knowledge of changing from BRONJ to MRON 52 (32.1) 56(34.6) 54(33.3) 162(74) 0.013
Identification of all medications, and their commercial names 23(28.7) 28 (35) 29(36.3) 80(36.5) 0.547
Determination of the drug-related risk factors 13(48.1) 4(14.8) 10(37) 27(12.3) 0.070
Recognizing the dental procedures predisposing risk factor 52 (32.9) 54(34.2) 52(32.9) 158(72.1) 0.914
Recognition of the stages of MRONJ 30(39.5) 14(18.4) 32(42.1) 76(34.7) 0.000"
Awareness of the severity of MRONJ 20(31.7) 17(27) 26(41.3) 60 (28.8) 0.021*
Ability to identify the clinical manifestation 12(20.3) 20(33.9) 27(45.8) 59(28.3) 0.000"
identifying the radiographic findings 35(29.2) 40(33.3) 45(37.5) 120(54.8) 0.026"
*Statistically significant
45 42.1
39.5 41.3
40
35
30
25
20 B Junior students
15  Senior students
10 N Interns
5
0

a)

b) 0) d)

Figure 1. Bar chart representing the percentage of the correct answers of the following among the three groups: a)
Knowledge of changing from BRONJ to MRONJ, b) Recognition of the stages of MRONJ (P-value 0.000) ", c)
Awareness of the severity of MRONJ (P-value 0.021) ", d) Identifying the radiographic findings (P-value 0.026) *
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a) b)

0) d)

Figure 2. Bar chart representing the percentage of the correct answers of the following among the three groups:
a) ldentification of all medications and their commercial brand names, b) Determination of the drug-related risk factors,
¢) Recognizing the dental procedures as a local predisposing risk factor, d) Ability to identify the clinical manifestation
presenting in the oral cavity (P-value 0.000) "

According to the clinical guidelines of AAOMEFS, only
35.6% were knowledgeable of it: JS (33.3%), SS (37.2%),
IN (29.5%), and 60.7% used to have a history of patient's
medication upon treatment planning: JS (31.6%), SS
(33.1%), IN (35.3%). Furthermore, though 56.2% mention
the risk of appropriate medications to the patients: JS
(30.1%), SS (32.5%), IN (37.4%); only 81.7% do consider a
referral to their physicians for Pre-treatment assessment: JS
(28.5%), SS (34.6%), IN (36.9%); the difference among the
three groups was statistically significant. The study revealed

that 7.8% reported patients developed MRONJ under their
care: JS (52.9%), SS (29.4%), IN (17.6%), and only 69.4%
knew the procedures performed to prevent the side effect of
drugs: JS (29.6%), SS (33.6%), IN (36.8%) such as the use
of a minimally invasive dental therapy. Management of
MRONJ included 32.4% positive response JS (29.6%), SS
(23.9%), IN (46.5%), and 79.5% are interested in receiving
further information about prevention and management of
MRONJ: JS (31.6%), SS (36.2%), IN (32.2%) (Table 2;
Figures 3 and 4).

Table 2. Level of knowledge, attitude, and practice in students and Interns referred to awareness, encounter, prevention,
and management

Items related to prevention, awareness of guidelines and

management JSn(%) SSn(%) INn(%) Totaln(%) P value
Awareness the BRONJ guidelines suggested by AAOMFS 26(33.3) 23(37.2)  29(29.5) 78(35.6) 0.588
Taking the history of MRONJ or other relevant medications 42(31.6)  44(33.1) 47(35.3) 133(60.7) 0.698
Mentioning the risk of MRONJ to patients on such drugs 37(30.1)  40(32.5) 46(37.4) 123(56.2) 0.314
Referral to their physician for pre-treatment assessment 51(28.5)  62(34.6) 66(36.9) 179(81.7) 0.004"
MRONJ encounter under their care 9(52.9) 5(29.4) 3(17.6) 17(7.8) 0.169
Knowledge of procedures performed to prevent MRONJ 45(29.6)  51(33.6) 56(36.8) 152(69.4) 0.213
Management of MRONJ 21(29.6)  17(23.9) 33(46.5) 71(32.4) 0.323
Interest in receiving further information and Training 55(31.6) 63(36.2) 56(32.2) 174(79.5) 0.205
*Statistically significant
0 312 53 374 359
3 333 3.1
30
25
20
15
10 | B Junior students
1 Senior students
0
i Interns

a) b)

0) d)

Figure 3. Bar chart representing the percentage of the correct answers of the following among the three groups:
a) The BRONJ Awareness strategies recommended by AAOMEFS, b) Taking the history of MRONJ or other relevant
medications, ¢) Mentioning the risk of MRONJ to patients on relevant drugs, d) Referral to their physician for pre-
treatment assessment (P-value 0.004) *
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Figure 4. Bar chart representing the percentage of the correct answers of the following among the three groups:
a) MRONJ encounter under their care, b) Knowledge of procedures performed to prevent MRONJ, ¢) Management of
MRONJ, d) Interest in receiving further information and Training

This study aimed to investigate the understanding and
approach of dental students along with interns toward
MRONJ to raise awareness toward multidisciplinary
management of patients having a history of anti-resorptive,
antiangiogenic, immunosuppressive, and chemotherapeutic
drug intake. Considering that such drugs are widely used in
the general population, these findings indicate a risk of
developing osteonecrosis in individuals subject to oral
surgical procedures. Most of the group is aware of the
terminology change from BRONJ to MRONJ from
textbooks, articles, as well as continuing education
programs. Most of our sample did not identify any of these
drugs and did not recognize their commercial product
names. These findings are alarming, as dental providers must
recognize which medications belong to the class of BP to
evaluate the patient's risk for developing MRONJ. On the
other hand, the lack of history taking of relevant medications
makes it difficult to evaluate the risk for MRONJ adequately.

Among the risk factors for MRONJ are related to the type of
drug, duration of therapy, and form of administration. Long-
term BP administered intravenously is considered a
significant risk factor for the development of BRONJ.
Dental extraction and dentoalveolar surgeries are significant
comorbidities and risk developing osteonecrosis. Walter et
al. [22] lately stated that 63% of BRONJ patients had a
dental extraction history, which was the primary BRONJ
occurrence trigger among the study patients. In this study,
the highest percentage of participants knowing the potential
drug-related risk factors of MRONJ were the junior student's
JS (48.1%) compared to SS (14.8%), and IN (37%) were
uninformed that BRONJ may be activated through invasive
dental treatment in patients with treated BP. Juniors with
shorter clinical experience have more excellent
responsiveness to MRONJ since they have followed a more
recent dental syllabus as well as have had more access to the

Internet along with other resources. These numbers describe
the state of urgency in educating students and interns about
MRONJ.

The dental IN presented the highest percentage (36.8%) of
knowing which procedures may be performed to prevent the
side effect, added to the highest ability in managing MRONJ
(46.5%), learning how MRONJ is clinically present in the
oral cavity depending on the stage (45%), and identifying
radiographic findings (37.5%), which could be due to the
more extensive clinical exposure of dental interns compared
to undergraduates. This finding eventually reflects the
importance of awareness and recognition for students to
perform treatments in patients who require special care. In a
study, El Osta et al. [23] showed that only 22.1 % of a
sample of physicians correctly stated that MRONJ could be
asymptomatic or presented with non-specific clinical
findings and no apparent necrotic bone. Accordingly,
physicians ignore the early stages of the disease, which is a
misinterpretation that will negatively affect the ability to
detect the bisphosphonate-related ONJ earlier to prevent the
disease from progressing from an initial stage to more
progressive and devastating stages where the treatment
becomes difficult to achieve. In the same context, Aghaloo
et al. [24] reported no specific characteristics differentiating
between BRONJ patients and osteonecrosis patients due to
trauma, infection, steroids, chemotherapy, radiotherapy, and
coagulation disorders which are rarely reported in the
literature.

Concerning the MRONJ encounter, the junior students
reported the highest patients developing MRONJ under their
care as they have heard of BRONJ. Still, their application in
the clinical setting was low. Fascinating surveillance in our
research is that all three groups relatively claimed their
willingness to receive information and Training about
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MRONJ, which reflects that more tremendous educational
efforts should be made to promote knowledge of this
pathology at both undergraduate and postgraduate levels.

The SS awareness of the AAOMS guidelines was high,
compared to JS and IN, having read the literature or attended
some conferences on the continuous updates of the
guidelines. They were more responsive than the BRONJ
strategies recommended through the AAOMS sustenance of
this opportunity. On the contrary, dental interns showed a
higher percentage of awareness of staging (42.1%), the
severity of MRONJ (41.3%), and considering referrals of
patients (36.9%) to their physicians for pre-treatment
assessment compared to JS and SS owing to their relatively
vast experience and keeping updated. Our outcomes are in
the treaty by De Lima et al. [25] and Lopez-Jornet et al. [26].
This research outcomes indication that most participants
have not been presented to MRONJ thru the unvarying
dental college syllabus or essential academic opportunities
until recently when this complication is encountered.
According to the findings, it has become necessary to
prepare dental students for the osteonecrosis severity as well
as urge them to respond properly thru drug history taking to
prevent or reduce the risk of MRONJ in susceptible
individuals. Dental extractions are widely performed in
clinical Training.

Conclusion

In the present study, we conclude that many of the
interviewees had an idea about MRONJ but did not know the
fundamental concepts of prevention of MRONJ. Although
the sample studied is limited, the data are sufficient to affirm
that identifying patients who are users of antiresorptive and
antiangiogenic medication does not form part of the dental
student's routine because of history-taking negligence and
lack of basic information about these medications. Despite
this, the majority of participants were interested in knowing
more about MRONJ. It is recommended that practical
initiative must be considered to expand and integrate the
knowledge of dental providers about MRONJ for better
decision making and development of improved strategies
and protocols for the prevention, risk reduction, treatment
selection, prognosis, and outcome, thereby preventing or
minimizing the occurrence of medication-related jaw
necrosis in dental practice.
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