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Abstract: This narrative review provides a thorough examination of medication-related 

osteonecrosis of the jaw (MRONJ), encompassing its etiology, the role of drug holidays, and 

contemporary treatment approaches. By systematically analyzing literature from 2022 to 2023, this 

paper synthesizes the latest findings and trends in MRONJ research. The study emphasizes the 

importance of a holistic understanding of MRONJ, beginning with its etiological factors, assessing 

the therapeutic implications of drug holidays, and evaluating the efficacy of current treatment 

modalities. This review aims to offer clinicians and researchers a consolidated resource, 

highlighting the intricacies of MRONJ management and proposing directions for future research. 

Through this comprehensive approach, the paper seeks to advance the understanding and 

treatment of MRONJ, ensuring an evidence-based, patient-centric approach in clinical practice. 

Keywords: medication-related osteonecrosis of the jaw; drug holiday; treatment; tooth extraction; 

incidence 

 

1. Introduction 

Medication-related osteonecrosis of the jaw (MRONJ) is a serious condition predominantly 

linked to drugs like bisphosphonates and denosumab, mainly used for treating osteoporosis and 

some cancers [1]. It manifests as exposed, non-healing bone in the maxillofacial region, usually 

within eight weeks in the absence of radiation therapy [2], significantly affecting patients’ quality of 

life by causing pain, infections, and impacting eating and speaking [3,4]. The risk of MRONJ 

increases with prolonged medication use, dental procedures, and comorbid conditions, highlighting 

the importance of early detection and prevention [5]. 

In managing MRONJ, drug holidays, which involve a temporary cessation of medication, are 

considered a strategic but controversial approach [6]. This method aims to reduce risks by balancing 

the benefits of primary treatment against potential negative effects on jaw health [7]. It requires 

careful evaluation of patient-specific factors, timing, and drug properties, but its efficacy in MRONJ 

management is still a subject of debate within the medical community. 

Treatment strategies for MRONJ are diverse, ranging from conservative symptom management 

and infection control to more advanced surgical interventions, depending on the condition’s severity 

and the patient’s individual needs [1,2]. The potential of emerging therapies like autologous platelet 

concentrates (APCs), mesenchymal stem cells (MSCs), and laser therapy is recognized [8,9]. 

However, a detailed discussion of these therapies is reserved for subsequent sections to avoid 

redundancy and ensure a focused discourse [10]. 

The primary objective of this systematic review is to meticulously assess the latest 

advancements in the management of MRONJ, encapsulating not only the emerging treatment 

modalities but also providing a comprehensive synthesis of the current understanding of its etiology 

and the strategic implementation of drug holidays. This review aspires to critically analyze the 
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efficacy of novel therapeutic approaches, spotlight potential gaps in existing knowledge, and 

identify avenues for future research. It aims to offer an exhaustive analysis of innovative treatments, 

particularly those leveraging the prowess of regenerative medicine and minimally invasive 

technologies, thereby contributing to the ongoing discourse on MRONJ management, steering 

clinical practice with evidence-based insights, and advocating for more precise, effective, and 

patient-centric treatment methodologies. 

2. Materials and Methods 

In this narrative review, a specific article selection protocol prioritized the most recent and 

pertinent literature on the treatment of MRONJ, specifically from 2022 to 2023. The search, 

conducted via PubMed (MEDLINE), targeted systematic reviews, clinical trials, and meta-analyses, 

using tailored keywords to ensure relevance and currency (Figure 1). 

 

Figure 1. Flowchart. 

From an initial pool of 262 articles, 26 were meticulously chosen based on relevance and 

uniqueness. These were then carefully analyzed and categorized thematically into ‘Epidemiology 

and Diagnosis’ (11 articles), ‘Drug Holiday’ (2 articles), and ‘Treatment’ (13 articles), ensuring a 

comprehensive and up-to-date review (Figure 2). 
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Figure 2. Selected articles for review. Articles were categorized by their topic. 

3. Epidemiology and Diagnosis 

3.1. Incidence associated with Age and Sex 

The relationship between sex and the incidence of MRONJ is multifaceted and subject to 

ongoing investigation, as highlighted by recent studies. A study found that using exposed necrotic 

bone as a diagnostic criterion did not reveal significant differences in MRONJ incidence between 

sexes [1]. However, it did report subdued pain responses in male mice compared to female mice in 

cases of stage 0 MRONJ diagnosed histologically in murine models, suggesting that males might 

experience under-diagnosis or delayed diagnosis due to less severe pain symptoms, potentially 

leading to later stage identification of MRONJ in this group [11]. 

Contrastingly, another study indicated a different trend, showing that MRONJ related to 

dentoalveolar surgical procedures disproportionately affected males, particularly in the posterior 

mandibular sectors [12]. This suggests a possible higher susceptibility of males to MRONJ 

post-surgical procedures in specific jaw locations, though the study also emphasized the need for 

further research to confirm this trend [12]. 

These divergent findings underscore the complexity of the sex-MRONJ incidence relationship. 

The first study [11] highlights the risk of under-diagnosis in males due to less pronounced pain 

symptoms, whereas the second study [12] points to a potentially higher incidence of MRONJ in 

males, especially in particular areas of the jaw after surgical interventions. Both studies stress the 

necessity of acknowledging sex-based differences in the presentation, diagnosis, and progression of 

MRONJ. 

Moreover, antiresorptive drugs like bisphosphonates (BP) and denosumab (DS), primarily used 

in adults for managing cancer and osteoporosis, have recently seen increased usage among children 

and young individuals [13,14]. These medications are used for conditions such as osteogenesis 

imperfecta (OI), glucocorticoid-induced osteoporosis, McCune-Albright syndrome (MAS), and 

malignant hypercalcemia [15–17]. A systematic review encompassing 29 articles published between 

2007 and 2022 included 1192 patients, predominantly treated for OI [18]. This study revealed a 

relatively low presence of MRONJ in the child and youth population undergoing antiresorptive 

drug therapy [18]. However, it also highlighted significant challenges in data collection, with unclear 

therapy details and deficiencies in protocols and pharmacological characterizations in many 

reviewed articles. 
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3.2. Incidence associated with Surgical Intervention  

3.2.1. Tooth extraction 

Tooth extraction in patients undergoing antiresorptive medication therapy, such as BPs and DS, 

has been closely scrutinized due to the associated risk of MRONJ. Recent systematic reviews shed 

light on the incidence rates and risk factors tied to MRONJ following tooth extractions, underscoring 

the complex interplay between medication use, dental procedures, and patient characteristics 

[19,20]. 

A review delving into the impact of oral BP therapy on tooth extraction procedures highlighted 

an increased risk of developing MRONJ as a notable complication following such dental procedures 

[19]. The study identified the duration of BP treatment as a pivotal factor in the incidence of MRONJ, 

particularly emphasizing a higher prevalence in the posterior region of the mandible [19]. Patients 

with a history of BP treatment exceeding three years warrant careful monitoring and management 

due to the elevated risk [21]. This heightened risk can be attributed to the significantly higher bone 

turnover rate in the mandible compared to other skeletal areas like the tibia [22]; a factor that results 

in a greater accumulation of bisphosphonates in the mandibular bone [23]. The review further 

underscored the importance of a comprehensive understanding of procedural details, including the 

selection of grafting materials, adherence to meticulous surgical protocols, and an awareness of 

expected success rates, as key components in mitigating the risk of MRONJ following tooth 

extraction procedures [19]. 

Complementing these findings, another review specifically focused on cancer patients treated 

with high-dose BP and DS [20]. This review reported a varying MRONJ incidence rate of 11% to 50% 

after tooth extractions, emphasizing the significant heterogeneity in the collected data [20]. Key risk 

factors identified included teeth affected by pre-extraction inflammation [24] and additional 

osteotomy during the surgical procedure [20]. The study also highlighted the lack of statistically 

significant associations between MRONJ incidence and factors such as age, gender, tobacco, and 

alcohol use, emphasizing the need for a nuanced understanding of individual patient profiles when 

assessing MRONJ risk [20].  

Both reviews converge on the critical insight that while tooth extraction is a pivotal trigger for 

MRONJ, the condition’s manifestation is significantly influenced by the presence of pre-existing 

inflammation, the specifics of the surgical procedure, and the duration of antiresorptive medication 

use [19,20,25]. Clinicians are thus urged to approach tooth extractions in patients on antiresorptive 

therapy with heightened vigilance, tailoring their strategies to the nuanced risk profiles presented by 

individual patients. The reviews collectively stress the importance of an integrated 

approach—combining precise surgical techniques, thorough patient education, and vigilant 

postoperative monitoring—to effectively manage and mitigate the risks associated with MRONJ in 

this sensitive patient cohort. 

3.2.2. Dental implant 

A previous study has identified the presence of dental implants as a potential risk factor for 

MRONJ, with implant treatment reported to trigger MRONJ in certain cases [26,27]. However, 

contrasting evidence from another systematic review suggests relatively high implant survival rates, 

reporting 97%, 99%, and 91% for groups not using antiresorptive drugs, those taking oral BP, and 

those receiving intravenous BP, respectively [28]. Despite these high survival rates, recent reviews 

caution that surgical interventions, including dental implants and regenerative therapies, carry 

inherent risks, particularly for patients on antiresorptive medications like BP and denosumab [29]. 

These interventions are known triggers for MRONJ, with an increased risk in scenarios involving 

bone manipulation or stress [29]. Compounding this concern is the significant lack of detailed 

information on regenerative therapies, including the types of grafting materials used, the surgical 

protocols followed, and the metrics of success and failure rates [29]. Details specific to implant 

treatments, such as the timing of insertion, implant dimensions, and the loading protocol, are also 
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inadequately documented [29]. This paucity of information hampers the ability of clinicians to fully 

assess and effectively mitigate the risks associated with these surgical interventions for each patient. 

3.3. Incidence associated with Medication  

Antiresorptive and antiangiogenic medications, primarily used in the treatment of 

osteometabolic diseases and cancer, have been associated with the onset of MRONJ, a condition 

notably characterized by its unique localization to the maxillofacial region [1,2]. A comprehensive 

review of the existing in vitro literature has shed light on the extensive research conducted on these 

medications, particularly nitrogen-containing BPs (N-BPs) like zoledronate (ZA) [30]. ZA, owing to 

its high potency, prolonged duration of action, and role as a first-line therapy for osteoporosis and 

adjunct therapy in cancer treatment, has been at the forefront of these investigations [31]. The review 

emphasizes the need for a nuanced understanding of these drugs’ cellular impact, especially given 

their potent antiresorptive properties compared to non-nitrogen BPs, and the variations in potency 

among different N-BPs due to structural differences in their R2 side chains [30]. 

The cytotoxic effects of these medications are multifaceted, affecting cellular functions such as 

proliferation, viability, migration, and inducing apoptosis in oral tissues in a dose- and 

time-dependent manner. Drugs like ZA not only impede cell proliferation and viability starting at 5 

μM [32] but also interfere with key cellular pathways such as the mevalonate pathway, thereby 

affecting cell signaling and function [33]. Interestingly, the review reveals that antiresorptive and 

antiangiogenic drugs do not solely impact the bone tissue; they also exhibit genotoxic and cytotoxic 

effects on oral soft tissues, impairing cell proliferation, metabolism, and migration, thereby altering 

cell morphology and inducing apoptosis and inflammation [30]. This complex interplay of drug 

effects underscores the need for clinicians to approach treatment with these medications cautiously, 

especially considering the significant role of factors like transforming growth factor-β in wound 
healing and the implications of drug-induced reactive oxygen species production on cell growth and 

signaling pathways [34]. 

Aside from antiresorptive (AR) therapy, various other medications have been identified as 

potential inducers of osteonecrosis of the jaw. These include angiogenesis inhibitors, 

immunosuppressants, anti-cancer drugs, and inhibitors of the mammalian target of rapamycin [35]. 

Notably, patients undergoing treatment with anti-cancer drugs or steroids have been found to 

exhibit a higher association with MRONJ [35]. Specifically, anti-cancer drugs like gemcitabine can 

contribute to the development of MRONJ due to their anti-angiogenic effects, which involve the 

inhibition of vascular endothelial growth factor [36]. Similarly, long-term use of corticosteroids may 

lead to MRONJ through a mechanism akin to that of gemcitabine, highlighting the complex 

interplay between various drug therapies and the risk of MRONJ [37]. 

3.4. Incidence associated with Disease  

MRONJ has traditionally been linked to the treatment of osteoporosis and cancers, as the 

medications used for these conditions are often associated with the development of MRONJ. Besides 

these, other factors such as diabetes, immunosuppressive conditions, and anemia have been 

identified as potential risk contributors to MRONJ [38]. However, the relationship between MRONJ 

and certain conditions like diabetes remains controversial, with some studies reporting no direct 

connection [39,40]. 

Recently, attention has shifted towards exploring the incidence of spontaneous MRONJ in 

individuals with fibrous dysplasia (FD) and McCune-Albright syndrome (MAS). A detailed 

systematic review was undertaken to assess the risk of MRONJ among patients diagnosed with FD 

and MAS, particularly focusing on those receiving bisphosphonates (BPs) and other antiresorptive 

treatments [41]. This review analyzed data from a total of 312 patients with FD and FD/MAS and 

identified 12 reported cases of MRONJ, resulting in an incidence rate of 3.85% [41]. Although the 

review suggests that the risk of MRONJ in patients with FD or FD/MAS is relatively low, it is 

noteworthy that this incidence rate is somewhat higher compared to those observed in patients with 
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osteoporosis and other malignancies, underscoring a nuanced risk profile for MRONJ in this specific 

patient group [35,41]. 

3.5. Diagnostic Test for MRONJ  

Several serum-based tests have been explored to assess the risk of MRONJ, including markers 

such as osteocalcin, alkaline phosphatase, N-terminal telopeptide, and C-terminal telopeptide 

cross-link of type I collagen (CTX) [25]. CTX is released during the bone remodeling process and has 

been considered a potential diagnostic indicator for MRONJ [42]. However, the serum level of CTX 

has its limitations, failing to predict MRONJ development in more than 40% of patients [25]. In 

contrast, recent advancements in technology have led to the development of a machine learning 

model demonstrating a 100% sensitivity and 83.3% specificity in MRONJ risk assessment [43]. For a 

test to be considered effective in diagnosing MRONJ, it is generally expected to meet a minimum 

specificity of 95% and sensitivity of 75% [25]. However, CTX falls short of these benchmarks, with a 

sensitivity of 56.8% and specificity of 72%, indicating the need for more accurate and reliable 

diagnostic methods [25]. 

The medication-induced salivary changes are also considered for the assessment of MRONJ risk 

[44]. The study highlights those various pharmacological agents, including BPs, DS, corticosteroids, 

and chemotherapy, are known to alter salivary composition, secretion levels, and function [44]. The 

review underscores the protective and functional properties of saliva in maintaining oral 

homeostasis, including teeth remineralization, buffering of acids, inhibition of harmful 

microorganisms, prevention of xerostomia, and facilitation of speech and swallowing. Any 

disruption in salivary function could lead to a range of complications, impacting the quality of life. 

The review illuminates the potential role of salivary alterations as risk factors in the 

development of MRONJ [44]. It identifies a decrease in salivary flow and changes in salivary protein 

levels as key indicators that may predispose individuals to MRONJ [44]. The intricate relationship 

between salivary changes and MRONJ development is further explored, with particular emphasis 

on how bone-modifying agents affect the microstructure of saliva [45]. These agents, by altering 

saliva’s microbiome profiles [46], cytokine profiles [47], interleukins [48], hypotaurine [49], 

RNA-binding protein such as RMBS3 [50], have been associated with an increased risk of MRONJ 

due to their influence on salivary composition and function. 

Despite these insights, the review does not present specific sensitivity and specificity values for 

using salivary changes as diagnostic markers for MRONJ [44]. Therefore, while the review 

highlights a promising avenue for early detection and risk assessment, the actual diagnostic utility of 

salivary alterations in MRONJ remains to be validated through further research. This calls for more 

in-depth studies to substantiate the diagnostic value of these salivary changes, ideally through 

standardized, large-scale, prospective research efforts. 

4. Drug Holiday 

4.1. Definition and Rationale 

A ‘drug holiday’ refers to the deliberate, temporary discontinuation of a medication regimen, in 

this case, high-dose AR therapy, typically administered to patients with cancer or osteoporosis [6,7]. 

The concept of a drug holiday has been proposed in the context of MRONJ as a potential preventive 

strategy. The rationale behind a drug holiday is to mitigate the risk of developing MRONJ, 

particularly in patients undergoing dentoalveolar surgery or tooth extractions, by pausing the AR 

therapy during the perioperative period. 

4.2. The Effectiveness of Drug Holiday 

The feasibility and effectiveness of this approach, however, have been subject to investigation in 

recent studies. One study aimed to evaluate the impact of a high-dose AR drug holiday, from 1 

month before to 3 months after surgical tooth extraction, on the development of MRONJ and 

patient-reported health state [51]. However, the results indicated that a high-dose AR drug holiday 
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did not prevent the development of MRONJ post-surgical tooth extraction and was associated with a 

decline in the patient-reported health state compared to continuous medication [51]. 

Complementing these findings, another study systematically reviewed the literature, including 

both observational and interventional studies, to assess the effect of an AR drug holiday on the 

development of MRONJ. This extensive analysis encompassed 6808 subjects, comparing cases from 

the drug holiday group with controls from the non-drug holiday group [52]. The results revealed no 

significant difference between the groups in the development of MRONJ, leading to the conclusion 

that AR drug holidays do not minimize the risk of MRONJ, and their recommendation as a 

preventive measure is not substantiated by the current evidence [52]. 

In summary, while the notion of a drug holiday for AR therapy in the context of MRONJ is 

driven by the intent to reduce the risk of this serious complication, recent studies suggest that this 

approach may not be effective [53]. Given the findings of these studies, existing guidelines, and 

consensus statements on drug holidays for patients at risk of or suffering from MRONJ may need to 

be re-evaluated. The studies underscore the importance of relying on a robust evidence base when 

formulating guidelines and highlight the need for further research, including large-scale prospective 

studies and randomized trials, to clarify the role and efficacy of drug holidays in the context of 

MRONJ [10]. 

5. Treatment 

The treatment of MRONJ can be non-surgical conservative method and surgical method. 

Conservative treatment for early-stage MRONJ (stages 0-2) primarily focuses on symptom 

management, infection control, and preventing the progression of the disease [10]. It includes 

practices like maintaining good oral hygiene, using chlorhexidine mouthwash, and taking 

antibiotics. This approach is particularly recommended for patients who are not eligible for surgery 

or prefer non-surgical interventions. Surgical intervention, on the other hand, was identified as a 

more effective approach, especially for patients with advanced stages of MRONJ. The review also 

highlighted the potential benefits of adjuvant treatments like hyperbaric oxygen, ozone therapy, and 

low-intensity laser therapy when combined with conservative treatment, suggesting that these 

might lead to higher success rates and positive outcomes [10]. Additionally, the use of APCs like 

platelet rich fibrin and concentrated growth factor, derived from the patient’s blood, showed 

significant improvements in mucosal healing, down-staging, and low relapse rates due to their 

ability to release high quantities of growth factors that stimulate bone regeneration and tissue 

healing [8,9]. 

5.1. Conservative Management 

Non-surgical management strategies for MRONJ typically encompass antiseptic rinsing and 

various pharmacological treatments. Although no systematic reviews on conservative management 

were identified in the studied period, a clinical case series study shed light on the potential of 

teriparatide (TPTD) as an adjunctive treatment. This study focused on patients with osteoporosis 

suffering from chronic, refractory MRONJ, who had not seen improvement with conservative 

treatment alone for at least two months [54]. 

The study meticulously divided 27 patients into three distinct groups: one receiving daily TPTD 

treatment (20 μg), another undergoing weekly TPTD treatment (56.5 μg), and a third group serving 

as a non-TPTD control. Remarkably, the groups treated with TPTD exhibited a significantly 

shortened average healing time of 3.3 months, compared to the prolonged 11.9 months observed in 

the control group [54]. Moreover, the cure rate in the TPTD-treated groups reached 100%, a notable 

increase from the 67% cure rate in the non-TPTD group [54]. Despite these promising outcomes, it is 

worth noting that some patients receiving daily TPTD reported mild adverse effects, including 

palpitations, sickness, and headaches, leading to discontinuation of the treatment [54]. 

In summary, the study highlights that when combined with standard conservative therapy, 

adjunctive TPTD therapy significantly reduces the healing time and enhances the cure rate for 

chronic, refractory MRONJ, offering a substantial improvement over conservative treatment alone 
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[54]. However, it also underscores the necessity for more comprehensive research and collaborative 

efforts to confirm these results and further elucidate the role of TPTD in the treatment of MRONJ. 

5.2. Surgical Interventions 

Surgical management of MRONJ often involves the resection of necrotic bone followed by 

reconstruction. Precision in resecting the affected area is crucial and necessitates advanced 

visualization techniques. A study conducted a rigorous evaluation of 17 articles, selected from a 

comprehensive pool of 320, to assess the clinical efficacy of autofluorescence-guided laser therapy in 

this context [55]. This innovative technology leverages autofluorescence to enhance the visibility of 

bone structures impacted by MRONJ, significantly improving the accuracy and safety of surgical 

interventions [55]. 

The review notes that surgeries guided by autofluorescence offer success rates like those 

achieved by tetracycline fluorescence-guided surgeries, especially in ensuring mucosal integrity, 

reducing infection, and alleviating pain [55]. However, it also points out a notable gap in the 

literature concerning the standardization and broader clinical adoption of autofluorescence 

technology for MRONJ treatment. This indicates a pressing need for more research and 

development to fully integrate and standardize autofluorescence-guided procedures in clinical 

practice, ensuring a consistent and reliable approach to MRONJ surgical management [55]. 

In the realm of surgical intervention for MRONJ, the use of human amniotic membrane (hAM) 

is emerging as a promising reconstructive material. While one study highlighted hAM’s potential in 

reducing post-surgical pain [56], a review encompassing five studies with 91 patients revealed a 

high success rate (91.2%) for hAM in surgical therapy [57]. Although these findings indicate hAM’s 

efficacy and potential for improving patient comfort, they also underline the need for more extensive 

research to fully grasp its long-term benefits and recurrence rates after MRONJ treatment [56,57]. 

5.3. Adjuvant Treatments 

5.3.1. Hyperbaric Oxygen Therapy (HBO) 

HBO is recognized for its role as an adjuvant treatment, particularly in managing anaerobic 

bacterial infections, and is noted for its potential to enhance wound healing through improved 

oxygenation [58]. A recent systematic review sought to assess the efficacy of HBO in treating 

conditions like osteoradionecrosis and MRONJ [59]. Out of the fourteen studies included in the 

review, only one specifically addressed the use of HBO in MRONJ treatment [59]. While this study 

hinted at HBO’s positive impact on wound healing, the observed differences in outcomes were not 

statistically significant, which makes the conclusions less robust [59,60]. Given that the review 

incorporated just a single study focusing on MRONJ and HBO, it is difficult to definitively ascertain 

the benefits of HBO for MRONJ [59]. Nevertheless, the review did recognize HBO as potentially 

beneficial in preventing osteoradionecrosis, although its effectiveness as a treatment for MRONJ 

remains to be conclusively proven and warrants further investigation [59]. 

5.3.2. Photobiomodulation 

The review provides a detailed analysis of the roles of autologous fibrin and 

photobiomodulation therapy (PBMT) in the prevention and treatment of MRONJ [61]. It scrutinizes 

the effectiveness of these approaches in promoting healing and diminishing the recurrence of 

MRONJ, referencing data from 19 diverse studies, encompassing controlled interventions, 

before-after studies without control groups, and observational cohorts [61]. Despite the positive 

findings, the review underscores the necessity for additional research to fully comprehend the 

long-term impacts and recurrence rates tied to these treatment modalities. 

Complementing this, another comprehensive review involving 759 patients reinforces the 

efficacy of PBMT as a beneficial adjunct therapy in MRONJ treatment [62]. It reveals that PBMT, 

when employed as the sole or primary treatment, did not result in complete wound healing [63]. 

However, when PBMT was combined with surgical resection as an adjunct therapy, patients 
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experienced complete wound healing, highlighting the synergistic potential of combining PBMT 

with surgical interventions [62]. These findings advocate for the integration of PBMT as a 

supplementary treatment to traditional surgical methods, providing a more holistic approach to 

MRONJ management. 

5.3.3. APCs 

APCs have emerged as a notable advancement in the management of MRONJ, offering 

promising results in mitigating the onset of MRONJ and fostering rapid epithelialization [8,9]. These 

concentrates, enriched with growth factors, are instrumental in modulating inflammation and 

expediting the immune response, crucial factors in the healing process for patients undergoing 

bisphosphonate treatment. 

A systematic review scrutinizing 19 studies, including controlled interventions, observational 

studies, and cohorts, delves into the efficacy of APCs, alongside laser therapy, in the prevention and 

treatment of MRONJ [8]. The review accentuates the therapeutic potential of APCs in enhancing the 

healing of hard and soft tissues, thereby reducing the recurrence rates of MRONJ. Although initial, 

non-invasive treatments typically involve antibiotics and antiseptics, surgical intervention, such as 

the removal of necrotic bone, is sometimes indispensable. The review corroborates those surgical 

approaches, particularly when combined with APCs like “platelet-rich plasma” and “leucocyte- and 

platelet-rich fibrin”, yield superior clinical outcomes and comprehensive soft tissue healing, 

underscoring the synergistic effect of combining surgical debridement with APCs for improved 

bone tissue maintenance and overall healing [8]. 

Complementing this, another review rigorously evaluates the application of APCs and MSCs as 

adjunct therapies for MRONJ, analyzing data from 29 articles encompassing 306 patients [9]. This 

review acknowledges the role of APCs in advancing tissue healing by introducing growth factors 

that facilitate cell chemotaxis, proliferation, differentiation, angiogenesis, and the formation of a new 

extracellular matrix. However, it also recognizes the necessity for more extensive research to 

substantiate these preliminary findings and develop standardized clinical protocols for the effective 

application of APCs and MSCs in MRONJ management [9]. 

In summary, both reviews highlight the potential of APCs in enhancing the recovery process for 

patients with MRONJ, suggesting a beneficial role in both prevention and treatment strategies. 

Nonetheless, they also underscore the need for further empirical studies to solidify the scientific 

evidence supporting the use of APCs and MSCs and to establish robust, standardized treatment 

protocols in clinical practice. 

5.4. Comparison among Treatments 

The systematic literature search, adhering to PRISMA guidelines, was performed across several 

databases for studies published from 2016 to 2021, focusing on diagnostic methods, prospective 

management trials, and innovative studies on MRONJ’s pathogenesis [53]. The review emphasizes 

the importance of early and surgical intervention in MRONJ treatment, citing high long-term success 

rates exceeding 85% [53]. The review indicates that while non-surgical treatment options like 

antibiotic therapy, antiseptic rinses, and eliminating causative factors can be attempted for limited 

disease stages, complete healing of MRONJ lesions under conservative treatment is extremely 

unlikely [53,64]. In contrast, surgical treatments, including fluorescence-guided surgery, are 

reported to have high success rates of up to 90% for complete healing [53].  

Another comparative review concludes that while conservative treatment can yield better 

outcomes for asymptomatic patients in early stages of MRONJ, surgical treatment is superior in 

patients with advanced stages of the disease [65]. It emphasizes the importance of individualized 

treatment decisions, regular communication, and collaboration between dental and medical 

professionals to ensure optimal care, tailored to the severity of the patient’s condition, and achieve 

the best possible clinical outcomes while minimizing potential complications [65]. However, it also 

acknowledges the limitations of the review, including the limited number of studies on conservative 
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treatment and the small sample sizes, calling for further research to strengthen the evidence base 

and improve the significance of the findings [65]. 

6. Conclusion 

In conclusion, this comprehensive review critically evaluates the advancements and therapeutic 

innovations in managing MRONJ. It synthesizes current literature on emerging treatments, 

assessing their efficacy, and highlighting gaps in knowledge and future research areas. As MRONJ 

continues to challenge clinicians due to its complex pathophysiology and variable treatment 

efficacy, exploring and validating novel therapeutic strategies remains paramount. This review’s 

significance lies in its in-depth analysis of cutting-edge treatments, offering insights into their 

therapeutic value, limitations, and prospects, and guiding clinical practice with evidence-based 

recommendations. It emphasizes the need for a targeted, efficacious, and patient-centered approach 

in MRONJ management, reflecting the condition’s evolving landscape and the ongoing quest for 

improved patient outcomes. 
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