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Abstract
Background: Accurate documentation of a patient’s prior medication use and awareness of side effects
associated with anti-osteoporotic agents can assist dentists to prevent medication-related osteonecrosis
of the jaw. I aimed to determine the awareness of Korean dentists regarding medication-related
osteonecrosis of the jaw and the duration of drug holidays they prescribe to patients who need to
undergo various dental procedures.

Methods: An online, questionnaire-based survey was conducted among 1000 dentists registered in an
online community in Korea. The following were determined: general characteristics; type of practice;
recordkeeping regarding patients’ use of bone-modifying agents; requirement of a doctor’s referral letter;
advice given regarding drug holidays of bone-modifying agents before dental surgery procedures; and
experience with medication-related osteonecrosis of the jaw. Differences between dentists with and
without experience in treating patients with medication-related osteonecrosis of the jaw were evaluated
using the χ2 test.

Results: Although a relatively high proportion (293/1000, 29.3%) of dentists had experienced cases of
medication-related osteonecrosis of the jaw, only 650/1000 (65.0%) routinely documented the type of
bone-modifying agent used by patients and the duration of its use. Moreover, only 591/1000 (59.1%)
dentists routinely requested referral letters from doctors before performing dental surgery on patients.
Although the recommended period for a drug holiday differs for each drug, 533/1000 (53.3%) dentists did
not make such a distinction. There was a statistically signi�cant difference in the level of detail
documented in terms of anti-osteoporotic drug use between dentists who had no experience in
medication-related osteonecrosis of the jaw (707/1000) and those who had such experience (P = 0.007).
There was a statistically signi�cant difference in the length of drug holidays prescribed between dentists
with and without prior experience with the condition (P = 0.001).

Conclusions: These results suggest that dentists do not respond consistently to patients' drug history
prior to performing dental procedures. This implies the need for increased cooperation between dentists
and physicians, as well as the development of targeted educational interventions for the dental
profession, to reduce the risk of medication-related osteonecrosis of the jaw.

Trial registration: Not applicable.

Background
Several medications decelerate or prevent bone loss. However, patients on bone-modifying medications
should be treated with caution by dentists because of the possibility of medication-related osteonecrosis
of the jaw (MRONJ). Many studies on MRONJ have been conducted since the �rst report by Marx (2003)
[1] almost two decades ago. In 2014, the American Association of Oral and Maxillofacial Surgeons
revised their recommendations on diagnosis and treatment strategies for the condition [2]. One of the
updated recommendations was to replace the term “bisphosphonate-related osteonecrosis of the jaw”
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(BRONJ) with “MRONJ.” This was done following many reports of MRONJ that were associated with the
use of bone-resorption inhibitors, such as denosumab (e.g., Prolia and Xgeva [Amgen Inc., Thousand
Oaks, CA, USA]), and angiogenesis inhibitors, since the publication of their �rst position paper [2].

In the United States, the prevalence of BRONJ in patients on intravenous bisphosphonate therapy has
been reported as 0.7/100,000 (0.8%–12%) [3]. Using a survey, the prevalence of BRONJ in Europe has
been reported as 95/100,000 (0.095%) and 1/100,000 (0.001%) for patients receiving intravenous and
oral administration, respectively [4]. In another study, a low prevalence of BRONJ (0.004%) was identi�ed
among patients on oral therapy than among those on intravenous therapy [5]. Lo et al. (2010), on the
other hand, documented an increase in prevalence of BRONJ from 0.04% to 0.21% after more than 4
years of continued bisphosphonate therapy [6]. The prevalence of MRONJ in patients receiving
denosumab was 0.085% in a study in which changes were monitored in women with postmenopausal
osteoporosis after 5 years’ exposure to denosumab [7]. Therefore, although the prevalence of MRONJ
varies across countries, its general prevalence appears to be relatively low.

There are several risk factors for MRONJ. These include the patient's underlying disease, duration of
administration of anti-osteoporosis drugs, whether or not to extract teeth, its anatomical structure,
whether to use dentures, and accompanying oral diseases. [8, 9].

Due to the long skeletal retention time of bisphosphonates, its inhibitory effect on bone resorption
remains for a time after its discontinuation. Moreover, the long-term use of bisphosphonates causes side
effects such as BRONJ and atypical femoral fractures. To prevent such side effects, physicians normally
propose a "drug holiday." Patients at low risk of fracture are recommended to take a drug holiday after
taking oral or intravenous bisphosphonates for 5 or 3 years, respectively. Because the effects of
denosumab do not persist after treatment is discontinued, a drug holiday for patients taking this drug is
not necessary [7, 10].

Dentists have an important role in assessing the risk of MRONJ by accurately documenting their patients’
medical and drug history. An inadequate knowledge of this medical condition and the option to
discontinue bone-modifying medications (i.e., to take a drug holiday) in patients with osteoporosis can
have serious consequences. Therefore, the awareness and perceptions of dentists regarding MRONJ
should be analyzed in order to identify existing knowledge de�ciencies and inform the development of
targeted educational interventions in the dental profession.

Studies in this �eld are scarce and the level of awareness among dentists likely varies across countries
due to differences in training and de�nitive treatment protocols. Thus, I investigated the awareness of
Korean dentists regarding MRONJ, as well as the durations of drug holidays they advised their patients to
take before undergoing various dental procedures. The overarching aim with this study was to determine
the need for cooperation between dentists and physicians in terms of MRONJ, as well as for enhanced
educational protocols for the dental profession.
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Methods
Ethical approval

This study was approved by the institutional bioethics committee of our university hospital (approval
number: 2019-03-015) and conducted in accordance with the principles of the Declaration of Helsinki.
Informed consent was obtained from all study participants.

Participants

According to health insurance statistics of 2017, approximately 25,300 dentists practice in Korea. This
study was conducted among dentists registered on DentPhoto (http://www.dentphoto.com/), the largest
online community of dentists in Korea.

Survey method

The survey was initiated online in April 2020 and closed automatically after it was completed by 1000
dentists. I prepared the questionnaire by adapting existing research data [11]. I used it to record general
characteristics of the dentists, such as sex, age, clinical experience, and type of practice. The type of
practice was categorized as either private (i.e., dentists engaged in private practice) or non-private (e.g.,
employed dentists and public dentists). Questions were also included to determine the following: whether
dentists recorded details of current or prior usage of bone-modifying agents (e.g., the drug name and
duration of therapy) before implant placement or tooth extraction; the required period of drug
discontinuation before treating patients; speci�c management protocols employed while treating patients
on bone-modifying medications; and prior experience with MRONJ.

Statistical analysis

IBM SPSS Statistics for Windows version 21.0 (IBM Corp., Armonk, NY, USA) was used for data analysis.
Frequencies were calculated and cross-tabulation analyses were performed to evaluate knowledge
pertaining to MRONJ among dentists. Data were presented as frequencies (%), as all variables were
categorical. Differences between dentists with and those without prior experience in treating patients with
MRONJ were evaluated using the χ2 test. The level of statistical signi�cance was set at P < 0.05.

Results
General characteristics of survey respondents

The majority of survey respondents were male (78.7%) and almost half (46.6%) were 41–50 years of age.
Dentists engaged in private practice accounted for 85.3% of survey respondents, with the remainder being
engaged in non-private practice. There was wide variation in clinical experience in dental practice (Table
1).
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Table 1. General characteristics of survey respondents
Variable    N %
Sex Male 787 78.7%

Female 213 21.3%
Age (y) ≤30 32 3.2%

31–40 298 29.8%
41–50 466 46.6%
51–60 172 17.2%
≥61 32 3.2%

Type of practice  Private clinica 853 85.3%

Non-private clinicb 147 14.7%

Clinical experience (y)

≤5 102 10.2%
6–10 179 17.9%
11–15 256 25.6%
16–20 212 21.2%
≥21 251 25.1%

Abbreviations: y, year

aDentists engaged in private practice

bEmployed dentists, public dentists, etc.

Dentist protocols, awareness of MRONJ, and drug holidays

Most (96.9%) of the dentists reported that they regularly documented the medication history (including
that of bone-modifying agents) of patients before implant placement or tooth extraction. Over half
(65.0%) recorded both the drug name and duration of use, while 16.3% of the respondents only
documented the drug name. Referral letters were requested by 59.1% of respondents prior to dental
surgery procedures. In terms of the time that patients were advised to discontinue anti-osteoporotic
agents before tooth extraction or implant placement, 45.7% of respondents indicated that it was 3–5
months; 14.9% and 39.4% of respondents indicated that it was ≤2 and ≥6 months, respectively (Table 2).

Different durations of drug holidays, depending on the type of bone-modifying agent (bisphosphonates,
denosumab, selective estrogen-receptor modulators, or parathyroid hormone) used, were advised by
46.7% of respondents. MRONJ was most often reported to result from bisphosphonate therapy (27.6%);
denosumab therapy was cited as the cause of MRONJ by only 1.3% of respondents. Almost three-
quarters (70.7%) of respondents reported no prior experience of treating patients with MRONJ (Table 2).

Table 2. Dentists’ awareness of MRONJ and protocol followed before dental procedures
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Variable N %
Do you record if the patient is taking anti-osteoporotic drugs?   

 Yes 969 96.9%
 No 31 3.1%
Do you record the name of the drug and duration of its use?   
 No 187 18.7%
 Name only 163 16.3%
 Name and duration 650 65.0%
Do you ask for a doctor's referral letter prior to dental surgery procedures?    
 Yes 591 59.1%
 No 409 40.9%
How long do you advise patients to discontinue the anti-osteoporotic agent
before tooth extraction or implant placement?

  

 ≤2 months 149 14.9%
 3–5 months 457 45.7%
 ≥6 months 394 39.4%
Do you recommend different drug holidays depending on the type of drug
(bisphosphonates, denosumab, SERMs, PTH)?

   

 Yes 467 46.7%
 No 533 53.3%
If you have encountered case/s of MRONJ, what type of medication caused it?   
 Bisphosphonates 276 27.6%
 Denosumab 13 1.3%
  SERMs 4 0.4%
  No experience 707 70.7%

Abbreviations: MRONJ, medication-related osteonecrosis of the jaw; SERMs, selective estrogen-

receptor modulators; PTH, parathyroid hormone.

Awareness and speci�c management according to prior MRONJ experience

The largest proportion (689/969, 71.1%) of dentists who documented anti-osteoporotic medication use
had no prior experience with MRONJ (Table 3). There was a statistically signi�cant difference in the level
of detail documented in terms of anti-osteoporotic drug use between dentists who had no experience in
MRONJ and those who had (P = 0.007). There was a statistically signi�cant difference in the length of
drug holidays prescribed between dentists with and those without prior experience of MRONJ (P = 0.001).
There was no signi�cant difference in the proportion of dentists who recommended different periods of
drug holidays (depending on drug type) between those with and those without prior experience with
MRONJ.

Table 3. Awareness and management protocol according to prior MRONJ experience
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 MRONJ experience Pa
No Yes

Sex  Male 541
(76.5%)

246
(84.0%)

0.009

Female 166
(23.5%)

47
(16.0%)

Age (y) ≤30 5 (0.7%) 27
(9.2%)

<0.0001

31–40 226
(32%)

72
(24.6%)

41–50 350
(49.5%)

116
(39.6%)

51–60 102
(14.4%)

70
(23.9%)

≥61 24
(3.4%)

8
(2.7%)

Type of practice Private clinicb 605
(85.6%)

248
(84.6%)

0.705

Non-private
clinicc

102
(14.4%)

45
(15.4%)

 
 
Clinical experience (y)

≤5 64
(9.1%)

38
(13%)

0.030

6–10 135
(19.1%)

44
(15%)

11–15 193
(27.3%)

63
(21.5%)

16–20 150
(21.2%)

62
(21.2%)

≥21 165
(23.3%)

86
(29.4%)

Do you record if the patient is taking anti-
osteoporotic drugs?

Yes 689
(97.5%)

280
(95.6%)

0.116

No 18
(2.5%)

13
(4.4%)

Do you record the name of the drug and
duration of its use?

No 115
(16.3%)

72
(24.6%)

0.007

Name only 115
(16.3%)

48
(16.4%)

Name and
duration

477
(67.5%)

173
(59.0%)

 

Do you ask for a doctor's referral letter
prior to dental surgery procedures?

Yes 423
(59.8%)

168
(57.3%)

0.466

No 284
(40.2%)

125
(42.7%)

How long do you advise patients to
discontinue the anti-osteoporotic agent
before tooth extraction or implant
placement?

≤2 months 88
(12.4%)

61
(20.8%)

0.001

3–5 months 321
(45.4%)

136
(46.4%)

≥6 months 298
(42.1%)

96
(32.8%)

Do you recommend different drug holidays
depending on the type of drug
(bisphosphonates, denosumab, SERMs,
PTH)?

Yes 319
(45.1%)

148
(50.5%)

0.120

No 388
(54.9%)

145
(49.5%)

If you have encountered case/s of MRONJ, Bisphosphonates - 276 -
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what type of medication caused it? (94.2%)
Denosumab - 13

(4.4%)
SERMs - 4

(1.4%)
No experience 707

(100.0%)
-

Abbreviations: y, year; MRONJ, medication-related osteonecrosis of the jaw; SERMs, selective

estrogen-receptor modulators; PTH, parathyroid hormone

aDifferences between dentists with and those without prior MRONJ experience were evaluated

using the χ2 test. The level of statistical significance was set at P < 0.05. Data are presented

as N (%).

bDentists engaged in private practice

cEmployed dentists, public dentists, leave of absence, etc.

 

Discussion
In this study, most dentists (65.0%) recorded both the name of the anti-osteoporotic drug and its duration
of use. While the recommended period for a drug holiday differs for each drug, most (53.3%) dentists did
not make such a distinction.

There were no statistically signi�cant differences in whether bone-modifying medications were recorded
or whether a referral from the attending physician was requested prior to dental surgery procedures
between dentists with and those without experience with MRONJ. This result suggests what are
necessary for the prevention of MRONJ. In a previous study, it was reported that the proportion of dentists
who did not contact or ask for referral from an attending physician prior to dental procedures was low,
and that it decreased slightly from 2014 (12.86%) to 2018 (11.67%) [11]. The authors of that study noted
that such unsupervised procedures can reduce patients' quality of life.

We observed that more dentists advised patients to take drug holidays ≥6 months than ≤2 months for
the prevention of MRONJ. This period is longer than that recommended in the literature [7, 10]. Hence, the
optimal duration of a drug holiday cannot be determined from the results of our study alone, and further
long-term studies are required for de�nitive conclusions to be drawn.

Due to the aging population, not only in Korea but also worldwide, an increasing number of elderly
individuals with multiple co-morbidities are expected to undergo dental procedures, including implant
placement. Thus, an awareness of the potential interactions in treatment regimens prescribed to the
same patient by doctors in different �elds of specialization will become increasingly important,
necessitating optimal communication between healthcare professionals.
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Poor patient compliance is one of the primary obstacles in the treatment of osteoporosis, commonly
resulting from side effects of bone-modifying agents, or the fear thereof [12, 13]. On the other hand,
excessive use of bone-modifying agents can increase the risk of MRONJ. MRONJ is a rare but serious
complication following treatment with certain medications, and is de�ned as the presence of exposed
bone in the oral and maxillofacial regions (or extra- or intra-oral �stulas) lasting more than 8 weeks. To be
diagnosed with MRONJ, a patient should have no prior history of radiation, or of treatment with bone-
resorption inhibitors or angiogenesis inhibitors, for tumor metastasis to the jawbones [7].

The exact mechanism of development of MRONJ is unclear, in spite of several proposed hypotheses.
Additionally, varied opinions regarding the e�cacy of surgical and non-surgical treatments have been
presented [14, 15]. In addition to bisphosphonates, several drugs such as denosumab, steroids, and other
angiogenesis inhibitors can cause MRONJ [7, 16]. Denosumab is an anti-human receptor activator of the
nuclear factor kappa-Β ligand and inhibits the activity of osteoclasts. It is used to treat osteoporosis
caused by bone absorption disorders [17], similar to bisphosphonates, and its cost-effectiveness [18] and
convenience of administration has recently led to its increased use in Korea. Denosumab is also
associated with a risk for MRONJ; however, the risk of fracture may increase either temporarily or
permanently when its use is discontinued [7].

The determination of the type of bone-modifying medication and its duration of use, potential alternative
medications, and a drug holiday of 2–3 months before performing dental procedures is essential for
preventing MRONJ [7, 10]. The disadvantages of drug discontinuation should be weighed against its
advantages.  In a post-hoc analysis, Anagnostis et al. (2017) [19] concluded that drug holidays are
advisable for patients who have not experienced recent fractures and for those at low risk of fracture,
de�ned as follows: a femoral neck T-score ≥ -2.5; age <70 years; and no diseases or medications that
could increase fracture risk. Drug holidays should be considered for patients with a 5-year history of
alendronate use or a 3-year history of zoledronic acid (or risedronate) use [19, 20]. The duration of the
drug holiday should also be based on bone mineral density [20]. The management of the osteoporotic
condition with other bone-modifying medications is advisable if denosumab is discontinued [21, 22].
However, drug holidays are not recommended for bone-modifying medications such as denosumab,
hormone replacement therapy, selective estrogen-receptor modulators, and teriparatide [21], or for
patients with severe osteoporosis [10, 22]. Therefore, the determination of a drug discontinuation protocol
may be beyond the scope of dentistry and it is important that dentists request a doctor's referral letter
prior to any dental procedure in patients at risk for MRONJ. In addition, detailed records of bone-
modifying agents must be requested and maintained. However, the results of our study showed that the
proportion of dentists requesting referral letters was relatively low (59.1%). In addition, the proportion of
dentists that encountered cases of MRONJ (29.3%) was higher than the general prevalence of MRONJ.
This highlights the importance of dentists possessing adequate knowledge pertaining to this condition,
and of proper dental management protocols.

Several prior studies have been conducted to examine the awareness of dentists regarding MRONJ in
different countries. In a survey of 120 dentists in Romania, the majority were aware of bisphosphonate
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therapy and its complications, but were not familiar with the pathophysiology, diagnosis, and treatment
of BRONJ [23]. In a survey of 204 Brazilian dentists and dental students, researchers discovered a lack of
knowledge regarding bisphosphonates and BRONJ [24]. In a survey of 60 dentists and 60 dental students
in Spain, 30 (50%) students and 41 (68.36%) dentists were determined to have up-to-date knowledge
regarding BRONJ [25]. In a survey of 129 British dentists, more than 90% admitted a lack of awareness
regarding drugs (other than bisphosphonates) that cause MRONJ. Furthermore, the lack of a
standardized protocol was reported as the primary reason for reluctance in managing such patients [26].
In a survey of 222 Saudi physicians and dentists, only 31.5% were aware of BRONJ. The authors
suggested that this could be improved through education [27]. In the present study, we found that the
level of experience among dentists regarding MRONJ was high (29.3%); nevertheless, the documentation
of patients’ history pertaining to the type of bone-modifying agent and the duration of its use was
insu�cient (65.0%). Hence, dentists should be made aware of the guidelines for treatment of such
patients through regular educational programs.

Our study had some limitations. First, only 1000 dentists were surveyed; therefore, the results may not be
generalizable to all dentists in Korea. Second, due to the limited scope of the questions in the survey, it
was not possible to elucidate dentists’ knowledge of MRONJ pathogenesis. Third, due to the
questionnaire survey system, the number of questions was limited, so detailed surveys were not possible.
Nevertheless, the results of this survey can serve as a basis for larger, more detailed, long-term studies to
investigate the dentist's perception.

Conclusions
Elderly individuals often have multiple co-morbidities that require multidisciplinary management. Due to
an aging demographic, dentists are likely to encounter an increasing number of elderly patients with
osteoporosis who require implant surgery. Thus, the successful management of such patients will require
an approach that encourages cooperation between doctors and dentists, as well as the development of
educational programs to increase knowledge and awareness of MRONJ.

List Of Abbreviations
BRONJ, bisphosphonate-related osteonecrosis of the jaws

MRONJ, medication-related osteonecrosis of the jaws

PTH, parathyroid hormone

SERM, selective estrogen-receptor modulators

Declarations
Ethics approval and consent to participate



Page 11/13

This study was approved by the institutional bioethics committee of our university hospital (IRB approval
number: 2019-03-015) and conducted in accordance with the principles of the Declaration of Helsinki.
Informed consent was obtained from all study participants.

Consent for publication

I obtained written consent from study participants. I put the following phrase at the top of the
questionnaire: “The results of this questionnaire will be used for research purposes and will not be used
for any purpose other than research. If you agree to this, please �ll out and submit the questionnaire.” A
sample of the questionnaire was submitted to and approved by the IRB.

Availability of data and materials

All data generated or analyzed during this study are included in this article.

Competing interests

The author declares that they have no competing interests

Funding

This study was supported by Wonkwang University in 2020

Authors' contributions

ALH performed all work involved in this study (including study conception, hypothesis, experimental
design, data collection and analysis, and write-up of manuscript) and approved the �nal manuscript.

Acknowledgements

I express my sincere appreciation for the site manager who assisted me in the distribution of the
questionnaire to the 1000 participating dentists and collection of answer sheets. I thank Editage
(www.editage.co.kr) for English language editing.

References
1. Marx RE. Pamidronate (Aredia) and zoledronate (Zometa) induced avascular necrosis of the jaws: a

growing epidemic. J Oral Maxillofac Surg. 2003;61:1115-8.

2. Ruggiero SL, Dodson TB, Fantasia J, Goodday R, Aghaloo T, Mehrotra B, et al. American Association
of Oral and Maxillofacial Surgeons position paper on medication-related osteonecrosis of the jaw—
2014 update. J Oral Maxillofac Surg. 2014;72:1938-56.

3. Advisory Task Force on Bisphosphonate-Related Osteonecrosis of the Jaws, American Association
of Oral and Maxillofacial Surgeons. American Associaton of Oral and Maxillofacial Surgeons



Page 12/13

position paper on bisphosphonate-related osteonecrosis of the jaws. J Oral Maxillofac Surg.
2007;65:369-76.

4. Rizzoli R, Burlet N, Cahall D, Delmas PD, Eriksen EF, Felsenberg D, et al. The impact of osteonecrosis
of the jaw on osteoporosis management: executive summary of a European Society on Clinical and
Economic Aspects of Osteoporosis and Foundation for Research on Osteoporosis and other Bone
Diseases Working Group meeting. Aging Health. 2007;3:731-4.

5. Malden N, Lopes V. An epidemiological study of alendronate-related osteonecrosis of the jaws. A
case series from the south-east of Scotland with attention given to case de�nition and prevalence. J
Bone Miner Metab. 2012;30:171-82.

�. Lo JC, O'Ryan FS, Gordon NP, Yang J, Hui RL, Martin D, et al. Prevalence of osteonecrosis of the jaw
in patients with oral bisphosphonate exposure. J Oral Maxillofac Surg. 2010;68:243-53.

7. Papapoulos S, Chapurlat R, Libanati C, Brandi ML, Brown JP, Czerwiński E, et al. Five years of
denosumab exposure in women with postmenopausal osteoporosis: results from the �rst two years
of the FREEDOM extension. J Bone Miner Res. 2012;27:694-701.

�. Yamazaki T, Yamori M, Ishizaki T, Asai K, Goto K, Takahashi K, Nakayama T, Bessho K. Increased
incidence of osteonecrosis of the jaw after tooth extraction in patients treated with bisphosphonates:
a cohort study. Int J Oral Maxillofac Surg 2012;41:1397

9. Saad F, Brown JE, Van Poznak C, Ibrahim T, Stemmer SM, Stopeck AT, Diel IJ, Takahashi S, Shore N,
Henry DH, Barrios CH, Facon T, Senecal F, Fizazi K, Zhou L, Daniels A, Carrière P, Dansey R. Incidence,
risk factors, and outcomes of osteonecrosis of the jaw: integrated analysis from three blinded
activecontrolled phase III trials in cancer patients with bone metastases. Ann Oncol 2012;23:1341.

10. Anagnostis P, Gkekas NK, Potoupnis M, Kenanidis E, Tseridis E, Goulis DG. New therapeutic targets
for osteoporosis. Maturitas. 2019;120:1-6.

11. Albu-Stan IA, Petrovan C, Cerghizan D, Eremie LY, Crăciun AE, Copotoiu C. Knowledge and attitude of
dentists regarding patients undergoing bisphosphonate treatment: a comparative questionnaire. J
Interdiscip Med. 2018;3:168-72.

12. Balasubramanian A, Brookhart MA, Goli V, Critchlow CW. Discontinuation and reinitiation patterns of
osteoporosis treatment among commercially insured postmenopausal women. Int J Gen Med.
2013;6:839-48.

13. Rossini M, Bianchi G, Di Munno O, Giannini S, Minisola S, Sinigaglia L, et al. Determinants of
adherence to osteoporosis treatment in clinical practice. Osteoporos Int. 2006;17:914-21.

14. Hayashida S, Soutome S, Yanamoto S, Fujita S, Hasegawa T, Komori T, et al. Evaluation of the
treatment strategies for medication‐related osteonecrosis of the jaws (MRONJ) and the factors
affecting treatment outcome: a multicenter retrospective study with propensity score matching
analysis. J Bone Miner Res. 2017;32:2022-9.

15. Ristow O, Otto S, Troeltzsch M, Hohlweg-MajertB, Pautke C. Treatment perspectives for medication-
related osteonecrosis of the jaw (MRONJ). J Craniomaxillofac Surg. 2015;43:290-3.



Page 13/13

1�. Guarneri V, Miles D, Robert N, Diéras V, Glaspy J, Smith I, et al. Bevacizumab and osteonecrosis of the
jaw: incidence and association with bisphosphonate therapy in three large prospective trials in
advanced breast cancer. Breast Cancer Res Treat. 2010;122:181-8.

17. Cummings SR, Martin JS, McClung MR, Siris ES, Eastell R, Reid IR, et al. Denosumab for prevention
of fractures in postmenopausal women with osteoporosis. N Eng J Med. 2009;361:756-65.

1�. Bae G, Kwon H, An J, Park J. Cost-utility analysis of denosumab versus alendronate for
postmenopausal osteoporosis in South Korea. Value Health. 2018;21:S82.

19. Anagnostis P, Paschou SA, Mintziori G, Ceausu I, Depypere H, Lambrinoudaki I, et al. Drug holidays
from bisphosphonates and denosumab in postmenopausal osteoporosis: EMAS position statement.
Maturitas. 2017;101:23-30.

20. Eastell R, Rosen CJ, Black DM, Cheung AM, Murad MH, Shoback D. Pharmacological management of
osteoporosis in postmenopausal women: an Endocrine Society clinical practice guideline. J Clin
Endocrinol Metab. 2019;104:1595-622.

21. Anagnostis P, Paschou SA, Kenanidis E, Kenanidis E, Lambrinoudaki I, Potoupnis M, Tsiridis E, et al.
“Holidays” for osteoporosis drugs: a case-based approach. Case Rep Womens Health.
2019;23:e00127.

22. Ferrari S, Libanati C, Lin CJF, Brown JP, Cosman F, Czerwiński E, et al. Relationship between bone
mineral density T‐score and nonvertebral fracture risk over 10 years of denosumab treatment. J Bone
Miner Res. 2019;34:1033-40.

23. Hodsman AB, Bauer DC, Dempster DW, Dian L, Hanley DA, Harris ST, et al. Parathyroid hormone and
teriparatide for the treatment of osteoporosis: a review of the evidence and suggested guidelines for
its use. Endocr Rev. 2005;26:688-703.\

24. de Lima PB, Brasil VLM, de Castro JFL, de Moraes Ramos-Perez FM, Alves FA, dos Anjos Pontual ML,
et al. Knowledge and attitudes of Brazilian dental students and dentists regarding bisphosphonate-
related osteonecrosis of the jaw. Support Care Cancer. 2015;23:3421-6.\

25. López‐Jornet P, Camacho‐Alonso F, Molina‐Miñano F, Gomez‐Garcia F. Bisphosphonate‐associated
osteonecrosis of the jaw. Knowledge and attitudes of dentists and dental students: a preliminary
study. J Eval Clin Pract. 2010;16:878-82.

2�. Tanna N, Steel C, Stagnell S, Bailey E. Awareness of medication related osteonecrosis of the jaws
(MRONJ) amongst general dental practitioners. Br Dent J. 2017;222:121-5.

27. Al Mohaya MA, Al Khashan HI, Mishriky AM, Al-Otaibi LM. Physicians' awareness of
bisphosphonates-related osteonecrosis of the jaw. Saudi Med J. 2011;32:830-5.

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

Researchquestionnaire.docx

https://assets.researchsquare.com/files/rs-117921/v2/8c8e196460d3cffc330a0f5d.docx

