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ABSTRACT
Background. Maxillary osteonecrosis, particularly medication-related osteonecrosis of the jaw (MRONJ), necessitates 
prompt identification and a comprehensive approach for effective management. Early diagnosis and proactive dental 
care are crucial in mitigating the complications associated with this condition.
Aims. This study aims to outline the importance of early detection, multidisciplinary collaboration, patient education, 
and proactive dental care in the management of maxillary osteonecrosis.
Methods. The study emphasizes the utilization of standardized medical letters to facilitate communication between 
prescribing physicians and dentists, while ensuring the timely exchange of essential patient information. Additionally, 
patient education plays a pivotal role, with the distribution of informative leaflets at the initiation of Bone Modifying 
Agents (BMA) treatment, emphasizing the risks associated with MRONJ and the significance of maintaining oral health 
and making appropriate lifestyle choices.
Results. Dentists are key stakeholders in the prophylaxis of MRONJ, undertaking primary and secondary prevention 
measures. Primary prophylaxis encompasses various dental procedures aimed at reducing bacterial load and mucosal 
irritation. Secondary prophylaxis involves educating patients on maintaining optimal oral health and adopting lifestyle 
modifications. Furthermore, an Android application assists dentists in assessing MRONJ risk factors and making in-
formed treatment decisions based on factors such as BMA type, dose, duration of administration, and the presence 
of dental and general risk factors.
Conclusions. In conclusion, a proactive approach to managing Maxillary Osteonecrosis involves early detection, multi-
disciplinary collaboration, patient education, and proactive dental care. By integrating standardized communication 
tools, patient education materials, and risk assessment technology, healthcare providers can optimize patient out-
comes and minimize the incidence and severity of MRONJ complications.
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INTRODUCTION

Maxillary osteonecrosis represents a debilitating 
condition of the maxilla that can significantly im-
pact the quality of life for patients. This pathology is 
influenced by various external factors and is known 
by various names, such as Osteoradionecrosis [1] 

and MRONJ when related to bisphosphonate or  
other antiresorptive or antiangiogenic medications. 
These types of osteonecrosis are characterized by 
the necrosis of the bone tissues of the maxilla and 
may result from factors such as radiotherapy in the 
oro-maxillofacial region, steroid therapy, recrea-
tional drug abuse, or the use of bone remodeling 
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medications either for treating bone conditions 
such as osteoporosis or in the treatment of oncolog-
ical patients.

Osteonecrosis of the maxilla associated with the 
administration of bisphosphonate-class drugs, spe-
cifically Bisphosphonate-Related Osteonecrosis of 
the Jaw (BRONJ), which was initially documented in 
the early 2000s [2,3]. After the recognition of OM oc-
currences in individuals undergoing treatment with 
other antiresorptive or antiangiogenic medications, 
the nomenclature was revised to Medication-Relat-
ed Osteonecrosis of the Jaw (MRONJ) in 2014 [4]. 
Furthermore, updates to the staging system were 
implemented in 2022 [5].

Maxillary osteonecrosis is a complex condition, 
and its impact on patients can be devastating. Clini-
cal manifestations include intense pain, ulcerations, 
and even oro-sinus fistulas, leading to significant 
difficulties in feeding, and speech, and an overall 
compromised quality of life. In this context, it is  
essential to carefully understand and investigate 
the risk factors associated with maxillary osteone-
crosis, as well as to identify effective methods of 
prevention and treatment.

The incidence of MRONJ exhibits variability, 
spanning a range of 0.2% to 18%. This variance is 
contingent upon several factors, including the spe-
cific type of BMA administered, the underlying pa-
thology for which the BMA is prescribed, the dosage 
administered, and the duration of the medication 
regimen [6–10].

Early diagnosis and a multidisciplinary approach 
are two crucial elements in managing maxillary os-
teonecrosis. Through early diagnosis, the signs and 
symptoms can be identified, allowing for prompt 
and efficient treatment initiation. This could reduce 
the severity of the disease and prevent subsequent 
complications.

Furthermore, a particularly important aspect is 
the multidisciplinary approach to patients at risk of 
maxillary osteonecrosis. Since osteonecrosis can be 
induced by a variety of factors, including drug treat-
ments and radiotherapy, close collaboration be-
tween prescribing physicians and stomatologists is 
essential [11]. An individualized treatment tailored 
to the specific needs of each patient can only be de-
veloped through coordinated efforts among the in-
volved specialists and it is assumed that the devel-
opment and implementation of an appropriate 
dental management plan for patients at risk of Oste-
onecrosis can significantly reduce the incidence and 
severity of this condition. This hypothesis can be 
supported by reviewing the literature, evaluating 
existing protocols, and analyzing the outcomes of 
patients who have undergone these management 
strategies.

The objective was to evaluate and present dental 
management strategies for patients at risk of Oste-

onecrosis, including the identification of recom-
mended procedures and protocols for prevention 
and treatment.

MATERIAL AND METHODS

We conducted an online survey using a question-
naire developed for this purpose, which was sent to 
several dentists in our center, to find out various 
opinions from doctors at different levels of experi-
ence or familiarity with the studied pathology. The 
survey aimed to identify awareness of the disease 
and risk factors, prescribing practices, and current 
preventive measures used. The questionnaire was 
developed in multiple-choice format and was dis-
tributed in software copies using Google Docs Forms 
(free). The initial section of the questionnaire gath-
ered their demographic data, and the second includ-
ed questions on various current practices related to 
osteonecrosis-producing drugs. 

The anonymously generated responses were 
then compiled and analyzed. A statistical analysis 
was carried out including elements of descriptive 
statistics and elements of inferential statistics. To 
determine the association between qualitative vari-
ables, we used the Chi-square test and where appro-
priate the Fisher exact test. The significance thresh-
old chosen for the p-value was 0.05 and statistical 
analysis was performed using Microsoft Excel 2020 
and IBM SPSS version 20 software.

RESULTS

The investigation comprised responses from 65 
dental practitioners within our center, manifesting 
a heightened response rate among female partici-
pants at 63.1% as opposed to 36.9% for their male 
counterparts. Encompassing a demographic of doc-
tors aged 25 to 52, with an average age of 32 years, 
the study involved professionals engaged in dental 
practices across both private and state sectors.  
Participants exhibited diverse professional back-
grounds, reflective of variations in both their formal 
training and practical maneuvers within the field. 
The respondents’ characteristics are presented in 
Table 1. 

The subsequent section of the questionnaire 
comprised inquiries pertaining to the pathology of 
jaw necrosis, adverse reactions associated with 
BMA, encountered trade names in contemporary 
clinical practice, and the overarching management 
approaches employed for patients undergoing an-
tiresorptive or antiangiogenic treatments. Regard-
ing the definition of maxillary osteonecrosis 78.5% 
preferred the old definition BRONJ. The diagnosis 
was made based on clinical but also radiological ex-
amination especially by young doctors (p=0.040) 
and those physicians who predominantly practice 
surgical procedures (p=0.042). Doctors included in 
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the study reported that they discontinue BMA medi-
cation for all dental maneuvers, especially surgical 
maneuvers. It is also noted that young doctors prac-
tice this protocol more often in all dental maneuvers 
performed (p=0.008 for scaling, p=0.04 for fillings, 
p=0.039 for endodontic treatments. This is not con-
sistent with the literature and the reasons for this 
BMA discontinuation management need to be iden-
tified and continuing medical education needs to be 
improved. There is insufficient evidence to support 
or refute the need to discontinue BMA prior to den-
tal interventions. BMA administration may be de-
ferred at the discretion of the treating physician, in 
conjunction with a discussion with the patient and 
dentist.

DISCUSSIONS

The survey analysis incorporated 65 responses 
from physicians aged 25 to 53, exhibiting an average 
age of 32, and featuring a predominance of women, 
constituting 63% of the sample, working across both 
urban and rural settings. The queried physicians en-
gage in diverse dental procedures encompassing 
prophylactic, aesthetic, endodontic, and odontologi-
cal interventions; however, a minority among them 
undertake surgical operations, for which they enlist 
the expertise of specialists in dento-alveolar or 
oro-maxillofacial surgery.

Irrespective of workplace setting – be it public or 
private – and notwithstanding variations in profes-
sional training, discernible disparities in attitudes 
towards patients undergoing bisphosphonate-asso-
ciated treatments are not evident.

A substantial proportion of dentists, amounting 
to 87.7%, demonstrate awareness regarding the risk 
of osteonecrosis of the maxilla in patients undergo-
ing bisphosphonate-associated treatments, with a 

predominant attribution to specific bisphospho-
nates such as alendronate (78.5%) and zoledronate 
(73.8%).

Contemporary dental practices in Romania em-
ploy several forms, some obligatory and others in-
dicative, sanctioned by the Romanian College of 
Dentists. Notably, the anamnestic questionnaire is 
frequently administered during initial patient visits, 
capturing pertinent information concerning the pa-
tient's health status, medication history, and identi-
fication of any allergies or adverse events in the pa-
tient's medical background. Pertinently, within the 
scope of this investigation, an excerpt from the 
questionnaire references specific trade names of bi-
sphosphonates like Fosamax, Fosavance, Actonel, 
Bonviva, Zometa, Aclasta and underscores the 
pathologies of osteoporosis, as well as the presence 
or absence of neoplastic diseases. Within the cur-
rent investigation concerning dentists' knowledge 
regarding MRONJ, a subset of queries focused on 
drug molecules linked with MRONJ as a potential 
side effect. It is pertinent to highlight that most par-
ticipating dentists successfully recognized the four 
widely used bisphosphonate names, which are con-
sistent in both the anamnestic questionnaire and 
our survey. However, it is noteworthy that a limited 
number of respondents demonstrated recognition 
of additional bisphosphonate molecules and their 
corresponding trade names, indicative of a poten-
tial gap in awareness among the surveyed dental 
professionals. The global awareness among dentists 
regarding Medication-Related Osteonecrosis of the 
Jaw (MRONJ) remains notably deficient. Challenges 
persist, particularly in recognizing newly intro-
duced trade names associated with MRONJ, thereby 
complicating the dental management of patients 
susceptible to this condition [12-15].

The dentists encompassed in our study exhibit a 
familiarity rate of 78.5% with the terminology asso-
ciating maxillary osteonecrosis with BRONJ. It is 
noteworthy, however, that as of 2014, an alternative 
nomenclature, MRONJ, was proposed, acknowledg-
ing the expanding incidence of osteonecrosis cases 
linked not only to bisphosphonates but also to other 
BMAs [4]. As anticipated, practitioners primarily or 
exclusively engaged in dental surgery demonstrated 
a notable proficiency in questionnaire completion, 
relying on clinical examinations for the identifica-
tion of MRONJ-associated lesions, as indicated by a 
p-value of 0.04. Conversely, respondents whose 
practice involved less than 5% surgery exhibited a 
significantly diminished likelihood of recognizing 
osteonecrosis as an adverse event linked to BMA, 
with a p-value of 0.002.

Furthermore, our observations revealed that 
physicians below the age of 30 tended to diagnose 
MRONJ primarily through radiological examina-

TABLE 1. Respondent Characteristics

Respondent Characteristics Number (percent)

Gender
Masculin 24 (36.9%)
Feminine 41 (63.1%)

Professional status
Senior physician 4 (6.2%)
Specialist 16 (24.6%)
Resident 29 (44.6%)
General practitioner 16 (24.6%)

Procedures
Prophylaxis 47 (72,3%)
Odontology 48 (73.8%)
Endodonty 37 (56.9%)
Orthodontics 11 (16.9%)
Surgery 37 (56.9%)
Parodontology 24 (36.9%)
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tions, with a p-value of 0.042. This positive trend is 
particularly valuable as bone lesions may manifest 
before the onset of clinical symptoms. Emphasizing 
the necessity of compiling a comprehensive patient 
file during the initial dental consultation, including 
at least a panoramic radiograph, proves critical. 
Such records can subsequently facilitate compara-
tive analysis with additional radiological investiga-
tions, enabling the early detection of any evolving 
bone changes in these patients.

Concerning the implementation of a dedicated 
follow-up program, the findings proved to be subop-
timal, as only 57% and 43% of practitioners, respec-
tively, extended follow-up services to dentate and 
edentulous patients. To curtail the incidence of 
MRONJ, it is imperative to institute a comprehensive 
clinical and radiological screening protocol for both 
dentate and edentulous patients, with the results 
meticulously documented in the patient's record 
and subjected to comparative analyses in subse-
quent examinations.

It is imperative for dentists to possess a compre-
hensive understanding of the management strate-
gies applicable to patients at risk of developing 
MRONJ. This encompasses a nuanced comprehen-
sion of therapeutic modalities and the specific con-
ditions under which they can be judiciously applied. 
Such knowledge is essential for ensuring optimal 
patient care and the timely implementation of ap-
propriate interventions aimed at mitigating the risk 
and potential development of MRONJ.

Multidisciplinary collaboration is imperative in 
the comprehensive management of patients at risk 
of developing MRONJ. The prescribing healthcare 
professional bears the responsibility of informing 
the patient about this risk and facilitating a timely 
referral to a dentist for an initial assessment. Subse-
quently, the dentist assumes a pivotal role by com-
piling a thorough patient follow-up record and un-
dertaking all requisite dental procedures geared 
towards minimizing risk factors associated with 
MRONJ development. Furthermore, it becomes in-
cumbent upon the dentist to educate patients on the 
critical importance of sustaining optimal oral health 
practices. 

In this context, we advocate for the implementa-
tion of a written mode of communication between 
the prescriber and the dentist. The first segment of 
this communication would encompass details such 
as the type of BMA, the administered dosage, the du-
ration of the treatment, and explicit guidance on 
monitoring these patients. The subsequent section 
would consist of the dentist's response, tailored to 
the necessity for dental interventions based on the 
provided information. This proposed communica-
tion framework aims to enhance coordination and 
information exchange between prescribers and 

dentists, ultimately contributing to more effective 
and collaborative patient care in the context of 
MRONJ risk management. 

To bolster patient support, we have formulated 
an informative leaflet encompassing essential de-
tails pertinent to MRONJ. This informational re-
source delineates key insights into the pathology, 
elucidates associated risk factors, and provides 
practical tips aimed at potentially delaying the onset 
of MRONJ. This leaflet serves as a valuable educa-
tional tool, equipping patients with knowledge es-
sential for proactive engagement in their oral health 
and MRONJ risk mitigation.

To streamline the workflow for dentists, we have 
developed an Android application that calculates 
the risk of MRONJ based on various parameters. 
These parameters include the type of BMA, dosage, 
treatment duration, prescribed pathology, patient 
age, and the presence of additional risk factors. The 
application categorizes patients into low, medium, 
or high-risk groups based on these criteria. Subse-
quently, the app provides guidance on permissible 
dental treatments and their conditions according to 
the assigned risk category.

The initial section of the application focuses on 
information pertaining to the prescribed drug (an-
tiresorptive, immunomodulators, angiogenesis in-
hibitors), the method of administration (oral or in-
travenous), treatment duration (less or more than 5 
years), and the primary indication for which the 
BMA treatment was recommended (oncological or 
non-oncological). Subsequent sections inquire about 
the existence of risk factors such as periodontal dis-
ease, compromised teeth necessitating extraction, 
poorly fitted prosthetic work, and radiological indi-
cators. Additionally, the application prompts ques-
tions related to comorbidity factors such as smok-
ing, diabetes, chemotherapy, age, and any history of 
MRONJ. The comprehensive assessment provided 
by the application facilitates a more nuanced risk 
stratification and guides practitioners in determin-
ing appropriate dental treatments based on individ-
ual patient profiles. Beyond immediate utility, the 
Android app emerges as a dynamic learning hub for 
Continuing Medical Education in dental practice. In-
tegrating seamlessly into daily workflows, it encour-
ages dentists to stay current with evidence-based 
practices and advancements in MRONJ risk manage-
ment. As an integral part of ongoing education, the 
app serves as a practical resource, reinforcing best 
practices, nurturing a culture of continuous learn-
ing, and elevating the quality of care for patients at 
MRONJ risk.

Doctors participating in the study reported a 
consistent practice of discontinuing BMA medica-
tion for various dental procedures, particularly sur-
gical interventions. Notably, it was observed that 
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younger doctors adhered to this protocol more fre-
quently across all dental maneuvers, as evidenced 
by statistically significant findings (p=0.008 for scal-
ing, p=0.04 for fillings, p=0.039 for endodontic treat-
ments). This departure from established literature 
warrants an exploration of the underlying reasons 
for such BMA discontinuation practices, and there is 
a recognized need for enhanced continuing medical 
education to address these discrepancies.

It is crucial to acknowledge that the prevailing 
evidence does not decisively support or refute the 
necessity of discontinuing BMAs prior to dental in-
terventions. The decision to defer BMA administra-
tion should be made judiciously by the treating phy-
sician, involving a thorough discussion with both 
the patient and the dentist. This underscores the 
importance of ongoing medical education to align 
clinical practices with the current evidence-based 
recommendations to optimize patient care.

CONCLUSIONS

A consistent level of awareness is observed, em-
phasizing the efficacy of current educational prac-
tices. However, the study highlights potential gaps 
in knowledge concerning alternative bisphospho-
nate molecules and their trade names, suggesting 
areas for targeted education.

Dental practices are advised to revise and mod-
ernize their historical documentation forms to ef-
fectively identify individuals at heightened risk for 
specific health concerns.

The study exposes suboptimal adherence to ded-
icated follow-up programs, revealing a gap in 
post-treatment monitoring, especially for edentu-
lous patients.

The development of an Android application to 
calculate MRONJ risk marks a groundbreaking 
stride. More than a risk assessment tool, the Android 
app acts as a catalyst for informed decision-making 
among healthcare professionals. 
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