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  ABSTRACT  
Medication-related osteonecrosis of 

the jaw, osteonecrosis of the jaw, 

platelet-rich plasma, low-level laser 
therapy, hyperbaric oxygen therapy, 

and Teriparatide. 

 Medication-related osteonecrosis of the jaw (MRONJ) is a severe 

condition that can develop in persons who take antiresorptive agents 

such as bisphosphonates, Denosumab, or antiangiogenic therapies. 

Moreover, that is used to treat cancer or Osteoporosis. The primary goal 

is to identify the most compelling new treatment options to promote and 

fasten healing periods and review all approaches to managing patients 

with medication-related jaw osteonecrosis. To evaluate the advantage of 

using platelet-rich plasma or low-level laser in combination with surgery 

as new options in managing extraction sites or unhealed surgical wounds 

in patients taking medication-related osteonecrosis of the jaw. And 

trying to concentrate on the practical maneuvers s in the literature 

regarding the management of MRONJ in an attempt to set an algorithm 

for managing this condition. We performed a literature review. An 

electronic search was done in PubMed and google scholar using the 

keywords: medication-related osteonecrosis of the jaw, platelet-rich 

plasma, low-level laser therapy, hyperbaric oxygen therapy, and 

Teriparatide. Articles from 2005 to 2022 were included in the review. 

The management options were divided into conservative, surgical, and 

combination therapy. A specific treatment protocol to manage MRONJ 

is still missing. Over the years, several treatment options have been 

proposed, including; conservative management (antibiotics, analgesics, 

oral hygiene), a surgical procedure that includes (debridement, curettage, 

and resection) and modern options Like (platelet-rich plasma, low-level 

laser therapy, hyperbaric oxygen therapy, Teriparatide dug) combined 

with surgery or along. Early or low-grade MRONJ can be managed 

conservatively. In advanced or refractory medication-related 

osteonecrosis of the jaw (pathological fracture, percutaneous fistula), 

surgical treatment, at present, remains the only treatment option 

available, but using a combination of treatment options that we 

mentioned above with surgical procedure can promote and fasten 

treatment periods. 
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1. Introduction 

Medication-related osteonecrosis of the jaw (MRONJ) refers to the risk of adverse effects in patients who 

receive certain antiresorptive or antiangiogenic treatments [30]. The underlying cause of osteonecrosis was 

ionizing radiation used to diagnose and treat various cancer cells. Later, osteonecrosis was detected using 

sustained use of bisphosphonates [38], and in recent times, as a consequence of the use of bone remodeling 

and anti-angiogenesis medications [49]. MRONJ can occur spontaneously after tooth extraction or by 

invasive dental treatments [6]. About 1–12% of patients with bone malignancy who are cured with high-

dose intravenous bisphosphonates develop ONJ [36], [26]. When all of the succeeding pathological cases 

exist, the MRONJ has examined: current or former management of antiresorptive or antiangiogenic agents 

uncovered bone or bone that can be tested through an intraoral or extraoral fistula within the maxillofacial 

zone that has lasted more than two months. The necessity of two months` observation of the prospective 

appearance of MRONJ to acclimate to the definition of the case possibly no longer be essential to create a 

distinction diagnosis with other bone and jaw sicknesses for the "workshop of the European task force on 

medication-related osteonecrosis of the jaw—current challenges," according to the "workshop of the 

European task force on medication-related osteonecrosis of the jaw—current challenges." MRONJ affects 

around a third of the people who have it, and they don't have a historical record of extracting teeth or trauma 

[40]. 

 

Accordingly, the pathophysiology of MRONJ is completely unidentified; however, evidence-based 

pathogenesis pathways include abnormal bone remodeling, a deficiency of immunological resiliency, soft-

tissue toxicity, viral or inflammatory developments, and transformed angiogenesis [4]. However, the 

reduction of osteoblastic activity and bone remodeling is the essential element in pathogenesis [37]. 

 

Likewise, antiresorptive and antiangiogenic medications are the cause of the issue. Other risk factors that 

increase the likelihood of MRONJ include irritation or infection in the oral cavity and immune dysfunction 

[42]. To date, many studies have been unable to identify a typical configuration or a distinct treatment 

procedure for MRONJ that produces predictable results for the duration of the early phases of the infection, 

conventional therapies like antibiotics and 0.12 % chlorhexidine mouthwashes are used to treat the patient. 

In most cases, surgical debridement is protected sick people in severe phases of the infection; however, 

current researchers have found a trend toward doing surgery at an earlier stage to prevent the disease from 

progressing [14]. Subsequently, the new therapies include the consumption of autologous platelet 

concentrations (APC) for the handling of MRONJ, and it was discovered that certain growth factors 

increase angiogenesis and healing in MRONJ [46]. The overall results demonstrated that the combination of 

LLLT and initial treatment was helpful in the reduction of BRONJ. 

 

Nevertheless, more study is required to illustrate the therapeutic effectiveness and performance of low-level 

laser treatment (LLLT) as a combination therapy treatment of BRONJ [31]. Moreover, in our perspective, 

no international studies report platelet-rich plasma (PRP) usage in managing odontogenic jaw injury (ONJ). 

The use of platelet-rich plasma (PRP) is beneficial in the repair of soft and hard tissues [25]. 

 

2. Medications that Induce Osteonecrosis of the Jaw 

MRONJ became widely known, and other antiresorptive and antiangiogenic medicines and bisphosphonates 

were added to the list of pharmaceuticals that could cause osteonecrosis. The medications that have been 

associated with MRONJ are listed below. Table 1 [32] 

 

Drugs  Type of drug indications 
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Alendronate 

Ibandronate 

Clodronate 

Etidronate 

Zoledronate  

Risedronate 

Tiludronate 

Pamidronate 

 

 

    Bisphosphonates 

For treatment  

Osteoporosis, hypercalcemia of 

malignancy. Paget's disease, 

bone metastases of 

malignancies,  

Denosumab Inhibitor of receptor activator 

of nuclear factor-kappa B 

ligand 

Hypercalcemia of malignancy, 

bone metastases of 

malignancies, Osteoporosis,  

Sorafenib  

Sunitinib 

  

Tyrosine kinase inhibitors Metastatic cancers (colorectal, 

lung, renal, breast) 

Rituximab  

Bevacizumab 

 

Vascular endothelial 

improvement factor inhibitors 

Glioblastoma, metastatic 

cancers (colorectal, lung, renal, 

breast) 

 

2.1 Bisphosphonates 

Bisphosphonates decrease skeletal difficulties like pain, hypercalcemia of malignancy, or pathological 

fractures and therefore enhance the quality of life in these patients [33]. Orally taking Bisphosphonates 

decrease the hazard of fractures in osteoporosis patients. Similarly, an intravenous management of 

bisphosphonates is typically practiced to cure metastatic bone infection in those that hurt from developed 

phases of malignancy, characteristically breast or prostate cancer, along with manifold myeloma. The FDA 

received the first documentation of bisphosphonate-related osteonecrosis of the jaw (ONJ) in 2001, with the 

first research articles accepted for publication in 2003. ONJ is now an illustrious repercussion of 

bisphosphonate therapy [24]. 

 

2.2 Denosumab 
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Denosumab is a manufactured monoclonal antibody that inhibits RANKL (Receptor Application launcher 

of Nuclear Factor-KB ligand), a cytokine essential for osteoclast differentiation, stimulation, and 

subsistence causes bone resorption by activating osteoclast precursors, and has a reversible effect compared 

to BP. Some many cases of MRONJ have been recounted in infectious that have undergone Denosumab 

prescription [3]. 

 

2.3 Antiangiogenic Therapy 

Blood vessel proliferation, which provides oxygen and nutrients to tumor cells, is one of the most critical 

mechanisms contributing to tumor formation. Antiangiogenic medications have antineoplastic effects by 

inhibiting angiogenesis, as their name implies. Bevacizumab, for instance, binds to vascular endothelial 

growth factor (VEGF), rendering it unavailable and slowing tumor progression. In contrast, sunitinib 

constrains numerous tyrosine kinase receptors, which are included in the development of tumors [3]. 

 

3. Epimedology 

 

3.1 prevalence and incidences of ONJ in Patients Receiving Oral Bisphosphonates and Subcutaneous 

Denosumab for Dealing with Osteoporosis 

Nowadays, the prevalence of MRONJ in infected persons taking oral bisphosphonates for the curing of 

Osteoporosis fluctuates between 0% to 0.04% [15]. The prevalence differs among nations: it is presently 

0.001% in Canada [16], 0.004% in Scotland (Malden and Lopes, 2012) and 0.00038% in Germany (Hansen 

et al., 2013). On the other hand, the occurrence in the United States is relatively high, fluctuating from 0.1 

%to 0.2 % in patients who take delivery of oral bisphosphonates for more than four years (Lo et al., 2010. 

The incidence of MRONJ in patients receiving oral bisphosphonates varies from 1.04 to 69 for every 

100,000 patient-annually. In comparison, the occurrence of ONJ in individuals receiving subcutaneous 

Denosumab increases from 0 to 30.2 per 100,000 patient-annually. In conclusion, the AAOMS determined 

that the event of ONJ in patients taking oral bisphosphonates and subcutaneous Denosumab is shallow [15]. 

 

3.2 ONJ prevalence and incidences in Patients Delivered with IV Bisphosphonates & Subcutaneous 

Denosumab in Patients with Cancer 

MRONJ is found in 0% to 0.18 % of individuals receiving intravenous bisphosphonates for cancer. The 

presence of MRONJ after tooth removal in cancer patients undergoing intravenous zoledronate is graded on 

a scale between 1.6 and 14.8%, showing that tooth extraction is by far the most communal cause of MRONJ 

in people living with cancer (24, 29). The percentage of ONJ in combination with chemotherapy 

subcutaneous Denosumab extends from 0.7 to 1.9 %, comparable to the rate of ONJ in persons receiving 

intravenous bisphosphonates [39]. In patients undergoing intravenous bisphosphonate therapy, the 

occurrence of ONJ varies from 0 to 12,222 for every 100,000 patients annually. ONJ occurs at 0 to 2316 for 

every 100,000 infected people annually in patients with malignancies who receive subcutaneous 

Denosumab [15]. 

 

3.3 Prevalence and Incidences of ONJ with Anti-angiogenesis Agents 

There were no reliable statistics regarding the prevalence of ONJ caused by anti-angiogenesis drugs in the 

literature, such as systematic reviews. The frequency of ONJ caused by anti-angiogenesis drugs like 

Bevacizumab was at 0.2 %. When anti-angiogenesis drugs were combined with bisphosphonates, the 

frequency increased to 0.9 % [27]. 

 

4. Risk factors 
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4.1 Drugs -Related Risk Factors 

MRONJ incidences related to dose, duration, and route of administration of the drugs that are used: 

Extra frequent management, a larger dose per management and method of administration (for instance, 

dosages consumed in the metastatic case against doses used in the osteoporosis condition), and a more 

extended healing period all enhance the risk of MRONJ with these medicines [33]. BRONJ, for example, 

appears to occur more often in elderly adults compared with younger, intravenous versus orally 

administered, chemotherapeutic users vs. nonusers, steroid users vs. nonusers, zoledronate vs. some other 

oral bisphosphonates, and high-dose versus little-dose alendronate [19]. 

 

4.2 Local Risk Factors 

The most common dental risk factor was tooth extraction (45 %), followed by periodontal disease (10 %). 

Consequently, it makes sense to imply improving oral cavity health by reducing inflammation [27]. 

Treatment with dental implants, periodontal surgery, and apicoectomy has all been linked to the 

development of MRONJ. MRONJ has also been related to the removal of torus palatines and mandibular 

tori, as well as poor oral hygiene [19]. 

 

4.3 Demographic and Systemic Factors 

Anemia and diabetes have been identified as comorbid diseases among cancer patients linked to a well-

known risk of MRONJ. Corticosteroids have been connected to a developed risk of MRONJ. When used 

with antiresorptive medicines, antiangiogenic medications have been linked to an enhanced risk of ONJ. 

Tobacco usage, in a variety of ways, is recognized as a risk factor for MRONJ [7]. 

 

4.4 Genetic Factors 

A direct relationship exists between disease processes and ONJ in research conducted at polymorphisms 

associated with farnesyl triphosphate conforming commotion (the enzyme particularly constricted by 

bisphosphonates). Based on the genomic study investigations, Nicolette indicated in the genomic sequence 

experiment that people with the disease with an SNP in the RBMS3 gene (linked to collagen production and 

bone density) were approximately 6 times more probable ONJ. These findings indicate that germ-line 

detection limits to bisphosphonates may arise [39]. 

 

5. Pathogenesis 

MRONJ pathogenicity is not completely grasped, but perhaps the most popular explanation till now is 

osteoclastic activity inhibition in bone remodeling and resorption, in addition to inflammatory processes. 

That is related to the drugs that were previously mentioned. It is most likely to be multifactorial, with 

infectious disease subjected to the bone or soft tissue believed to be involved. 

 

5.1 Inhibition of Normal Osteoclast Function 

Inhibition or suppression of osteoclastic activity appears to be important in the etiology of MRONJ, leading 

to a decline in bone re-forming, which obstructs the jaw bone's physiological restoration and adaptive 

mechanisms. Appropriate bone re-forming ability is essential in defense counter to infection and micro-

fracture accumulation [33]. The alteration of standard bone remodeling mechanisms results from 

antiresorptive medications such as (bisphosphonates) these medications build up in the bone matrix and 

release gradually with a half-life of about ten years over a long period. As a result, there will be chances for 

the evolution of MRONJ, which is dose-reliant, and the risk of developing MRONJ will persist after the 

medicine has been discontinued [34]. In addition, RANK-L has been considered one of the osteoclasts that 

make active proteins, and Denosumab is an antiresorptive medication that inhibits it. Inhibitor RANK-L, on 

the other hand, is an antibody that prevents RANK-L from attaching to its nuclear receptor, reducing 
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osteoplastic activity. This osteoclast suppression slows bone regeneration, enhances bone density, and 

lowers fracture risk. Drugs that have this effect are utilized for treating bone problems, including 

Osteoporosis and malignant tumor bone metastases. On the other hand, these medications play a vital part 

in the etiology of (MRONJ) [34]. 

 

5.2 Inhibition of Angiogenesis 

Angiogenesis suppression seems to be another significant theory that is thought to be a possible indicator of 

the etiopathogenesis of MRONJ. Since an interruption in the blood flow has long been considered to cause 

avascular necrosis, it stands to reason that this hypothesis would be referenced as the primary source of 

(MRONJ). However, the exact pathogenesis of (MRONJ) in people diagnosed with antiangiogenic drugs is 

unidentified. Angiogenesis suppression is thought to harm bone regeneration following injury, delay bone 

remodeling or therapeutic, and upsurge vulnerability to superinfection [32]. Because decreased blood vessel 

creation can harm post-interventional treatment, such as after tooth extraction, trauma, or dent alveolar 

surgery, zoledronic acid has been shown to inhibit angiogenesis, which may participate in the pathogenesis 

of MRONJ. (MRONJ) was confirmed in antiangiogenic cancer medications, including sunitinib and 

Bevacizumab [33]. Antiangiogenic drugs can inhibit the cell membrane neurotransmitter of epidermal 

growth factor (VEGF), which is meaningful in tumor progression [34]. 

 

5.3 Cell Toxicity and Soft Tissue 

As an etiology, there might be cell toxicity and soft tissue at the place where osteonecrosis progresses. 

Alendronate has shown to be toxic to rat sub-mucosa, causing irritation, micro-abscesses, and necrosis. 

According to other investigators, low doses of zoledronate have been shown to strongly influence attached 

gingiva fibroblasts and keratinocyte cell lines by provoking biomarker apoptosis [28]. According to pre-

clinical substantiation, bisphosphonates could also hurt the mucosal surface, which may significantly 

contribute to (MRONJ) advancement [33]. On the other hand, Denosumab has been challenged due to its 

lack of periodontal toxicity. 

 

5.4 Infection and Inflammation 

The jaw is considered one of the most miniature protected bones in the human skeleton from infection. 

Undeniably, by thin mucoperiosteal protection, the bones of the maxilla and mandibular are just disjointed 

from the pathogens of the oral mucosal wound. At the same time, skin and deep soft tissues keep the other 

bones. Additionally, the jaw is exposed to recurring micro-traumas because of teeth and the mastication 

power. Without a doubt, the turnover of an alveolar bone is ten times larger than that of long bones, which 

might reveal the reality that compared to other skeleton locations, the alveolar bone can integrate countless 

more BPs [22]. Researchers have illustrated the production of a biofilm on the unprotected necrotic bone, 

implying that infection has a significant function in the MRONJ process. Actinomyces microbes have been 

found in MRONJ biopsy specimens. These organisms have been described as the primary infectious agent 

of MRONJ and, in some cases, ORN on rare occasions [28]. 

 

5.5 Systemic and Oral Immune Function 

Corticosteroids and chemotherapy utilized to treat cancer patients have the potential to alter local oral tissue 

as well as systemic immunity. This interaction, which is linked to the sound effects of BPs, Denosumab, 

and anti-angiogenesis, in addition to the existence of dental syndrome, should help with the multifactorial 

demonstration that is now being examined in the expansion of MRONJ. The reasoning behind this 

simulation is that the oral microflora may grow more pathogenic in the future. This could explain the 

persistent nature of these lesions and the inability of typical handlings to heal lesions [28]. Furthermore, 

chemotherapy or steroids increases the frequency and severity of ONJ in many animal models. Steroids are 
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also a threat feature for ONJ in persons using oral beta blockers [1]. 

 

6. Diagnoses and Staging System for MRONJ 

ONJ can go long without causing any symptoms, ranging from a few days to a long duration. Several 

disorders, such as maxillary sinus pain (severe or long-lasting sinusitis), my facial pain, a neoplastic 

development in the jaw, osteomyelitis, and others, can reveal symptoms of local oral and pain, necessitating 

exclusion before endorsing the detection of the jaw osteonecrosis. Various viewing modalities are 

accessible to aid with identification and performing. Plain films, CT, CBCT, MRI, and bone scans are 

among them [14]. 

 

In 2014, AAOMS suggested additional analytical criteria for MRONJ [39]: 

1. Antiresorptive or antiangiogenic therapy is currently or previously has been used. 

2. An exposed jaw bone or bone in the maxillofacial area that could be investigated via an extra-oral or 

intra-oral fistula which has been present for just under two months. 

3. There is no chronology of jaw radiation therapy or evident metastatic illness. 

The staging system and treatment recommendation by Ruggerio and colleagues in 2014 in table 2 [39] are 

still considered the best classification of (MRONJ). 

(MRONJ) is classified in 4 phase's table 2, including: 

 

Staging of MRONJ Symptom, clinical and radio graphical findings 

stage 0 

 

Asymptomatic, no radiographic changes, non-specific 

clinical findings, and No clinical evidence of unprotected 

bone. 

Stage 1 Immune - compromised with unprotected and tissue 

necrosis bone or fistulas that probe to bone have really no 

scientific proof of infection. 

Sclerotic alveolar bone, stiffening and neuropathies of the 

lamina Dura, and the natural tooth removal socket are all 

visible on computed tomography. 

Stage 2 Exposed and necrotic bone, along or with fistula that 

probe to bone, are related to infection, as verified by pain 

and erythema in the exposed bone region, even without 

purulent dewatering. 

Stage 3 Necrotic and exposed bone or a fistula that probes to bone 

in patients with pain, infection, and one or some of the 

following:exposed and necrotic bone extending beyond 
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the region of alveolar bone (i.e. inferior border and ramus 

in the mandible, maxillary sinus and zygoma in the 

maxilla) resulting in pathologic fracture, extra-oral fistula, 

oral antral/ nasal communication, or osteolysis extending 

to the inferior border of the mandible or sinus floor. 

 

7. Drugs Holiday 

There is no data to support this method's ideal time, effectiveness, or safety. A recommendation has been 

made to discontinue bisphosphonate or denosumab medication for 60 to 90 days (in other words, a drug 

holiday) to allow for local cure and recovery succeeding surgery. Due to the medications' distinct 

pharmacokinetic features, individuals with MRONJ who have been cured with Denosumab might respond 

more favorably to a treatment holiday than those treated with zoledronic acid. Zoledronic acid and other 

potent bisphosphonates bind to bone and are gradually removed from skeletal tissue (bisphosphonates have 

an approximately 11-year terminal half-life) [33]. Denosumab has a 28-day half-life and does not attach to 

bone. However, no randomized study evidence supporting treatment holidays has been published [39]. 

 

Dissimilarly, the consultative council of the US Food and Drug Administration (FDA), AAOMS, reported 

an elevated prevalence of BRONJ in infectious people with Osteoporosis who had BPs for more than four 

years, based on retrospective research with a smaller number of instances. Findings from this study, 

AAOMS strongly suggest that for patients taking antiresorptive healing for more than four years and who 

have a small fracture risk but a potential for BRONJ, discontinuing antiresorptive therapy for around 60 

days before invasive dental treatment would be taken into account, in consulting with the physician. 

Additionally [49], The Japanese Society of Maxillofacial Surgeons, as well as some other academic 

communities such as the Korean Association of Oral and Maxilla Surgeons, the Korean Society for Bone 

and Nutrient Research [18], and the International Association of Oral and Maxillofacial Surgeons 

(IAOMS), back the AAOMS suggestion. Therefore, no agreement has yet been achieved concerning 

whether a BP drug holiday before invasive dental treatment is suitable and essential for the inhibition of 

BRONJ. To our knowledge, no data exists to support the efficacy of anti-angiogenesis agent discontinuation 

in the preclusion and supervision of ONJ. Thus, the risks and advantages should be weighed, as patients 

using anti-angiogenesis therapy frequently have severe oncology that impairs their prognosis [19]. 

 

To summarize, no primary or diagnostic indication stopping antiresorptive and anti-angiogenesis 

investigators precludes or decreases ONJ. Further analysis is essential to elucidate these medications' 

secession impacts on ONJ and extract tooth socket healing. 

 

8. Management 

MRONJ treatment depends on several factors, including sex, age, disease grade, ONJ stage, comorbidities, 

and indications. Currently, clinical practice considers three approaches: (1) conservative (non-surgical) 

therapies, (2) surgical operating methods, and (3) combined therapy 

 

8.1 Conservative Procedure: 

This process emphasizes preserving optimum oral disinfection (at-home self-care and proficient dental 

attention), eradicating active dental and periodontal sickness, using up-to-date antimicrobial mouthwashes 

(chlorhexidine 0.12 %), washing twice weekly in the dental office, systemic antibiotic therapy (amoxicillin, 
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penicillin, amoxiclav with or without metronidazole), and at least two weeks of analgesic [21], [15]. 

Antibiotics of the penicillin class are beneficial. Oral mouth rinses with 0.12 percent chlorhexidine are also 

advised because they may help prevent progression to ONJ [20]. 

 

8.2 Surgical Procedure: 

MRONJ patients who do not respond to conservative healing might consider surgery [2]. It is not suggested 

to biopsy the exposed bone unless cancer or metastases must be ruled out. Cultures of macrobiotic flora can 

also be acquired during the biopsy operation to identify pathogens and select the proper antibiotic therapy 

[20]. When necessary, surgical procedure: The below surgical principles have been presented for the 

abstraction of necrotic bone in this patient category: Curettage and debridement, or "a full-thickness 

mucoperiosteal flap should be elevated and extended to reveal the entire area of exposed bone and beyond 

to disease-free margins; resection of the affected bone should be extended horizontally and inferiorly to 

reach healthy-appearing, bleeding bone; sharp edges should be smoothed, and primary soft tissue closure 

achieved" via appropriate surgical techniques [47]. However, another idea stated that severe surgical 

debridement is not indicated since it may aggravate the illness by exposing the bone further. It is also not 

suggested to utilize soft tissue flaps to cover exposed bone locations due to the possibility of flap 

dehiscence, which outcomes in more bone disclosure. As a result, minimally invasive techniques such as 

superficial debridement to eliminate bone sequestrate and flattening of sharp bone spicules have been 

suggested to minimize harm to the soft tissues that cover the gingiva and mucosa [20]. 

 

8.3 Adjunct or combination Therapy: 

Apart from these techniques, several adjunct therapies have been developed to aid the healing process and 

are currently being used to treat MRONJ. Unique materials are generally applied to the surgical treatment of 

MRONJ. However, the types, approaches, and impacts of these materials must be discussed independently: 

 

8.3.1 Recombinant Human PTH 1-34 (Teriparatide) Treatmen: 

Teriparatide is the mere medicine in Korea that accelerates bone development. It motivates osteoblasts and 

osteoclasts while blocking osteoblast apoptosis, resulting in an escalation in bone density and superior 

fracture prevention efficiency. Teriparatide bone remodeling stimulatory action impacts even patients 

whose bone remodeling methods has been hindered by bone resorption inhibitors, including 

bisphosphonates [18]. Numerous recent findings have suggested that Teriparatide may be beneficial in the 

treatment of ONJ. Furthermore, Cheung and Seeman treated an ONJ patient for eight weeks with 

Teriparatide in 2010. The patient's symptoms recovered significantly, and the ONJ area healed entirely, 

leading the authors to conclude that Teriparatide is an innovative treatment for ONJ [5]. It is currently 

licensed only for the treatment of Osteoporosis; however, management of Teriparatide 20mg daily in 

patients with jaw osteonecrosis increases bone growth and subsequent sequestration within a short period. 

These findings indicate that supplementary Teriparatide therapy is a viable and active therapeutic option for 

jaw osteonecrosis [12]. MRONJ, on the other hand, is frequently encountered in oncology patients, while 

PTH administration is limited in cancer patients. 

 

8.3.2 Platelet Concentrates: 

Topical autologous platelet concentrate application during MRONJ surgery may also be a potential 

therapeutic technique. Because such concentrates are made from human platelets, they are high in growth 

factors like human epidermal growth (EGF), vascular endothelial growth factor (VEGF), transforming 

growth factor (TGF-), and platelet-derived growth factor (PDGF) [25]. APCs have been confirmed to be 

used in the treatment of MRONJ due to their ability to stimulate and enhance tissue healing. [8] based on 

their fibrin and leucocyte composition, defined four types of platelet concentrates: pure platelet-rich fibrin 
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(P-PRF); pure platelet-rich plasma (PRP); leucocyte and platelet-rich plasma (L-PRP); and leucocyte and 

platelet-rich fibrin (L-PRF) [8]. In the management and cure of MRONJ, PRP is the most commonly used 

agent [23]. Perceived as having leukocytes can combat infections in open wounds and thus improve clinical 

results [29]. On the other hand, L-PRF has shown some potential advantages [17]. A study published in 

2016 by Lopez-Jornet et al. (Lopez-Jornet et al., 2016) showed that when APC was used in conjunction 

with surgery to treat MRONJ, 85 percent of cases were resolved entirely. However, in research conducted 

by [9], although the combination of APC and surgery resulted in a higher recovery rate than surgery alone 

(87 % vs. 63 %), this difference was not statistically meaningful. While significant scientific figures exist to 

support the efficacy of APC in treating MRONJ, it is regarded as promising as an adjuvant drug due to its 

local immunomodulatory effects and potential for quicker tissue repair. The primary shortcoming of APC is 

that it lacks defined rules or protocols. 

 

Numerous writers have advocated for using PRP to aid in postoperative wound healing. PRP gel is a 

relatively recent treatment that appears to be the activity of several growth factors to promote tissue 

vascularization, overcoming one of the primary factors contributing to the pathophysiology of ONJ vascular 

deficiency. Additionally, it is a biocompatible and safe product because it is autologous. PRP's growth 

factors enhance angiogenesis and mucosal and bone repair. Each study reports excellent outcomes [23]. 

 

ONJ is frequently associated with limited vascularization, and the goal is often to restore bone 

vascularization. PRP has angiogenic properties that promote angiogenesis and the formation of new blood 

vessels. Research findings showed a significant solid enhancement in wound therapeutic in patients with 

(MRONJ) treated with PRP compared to a control group. The PRP group epithelialized more rapidly than 

the control group (2–4 vs. 2–8 weeks) [10]. 

 

8.3.3 Low-Level Laser Therapy: 

Laser therapy has been utilized in the therapeutic of MRONJ either alone or combined with other 

therapeutic techniques in recent years, and its positive benefits on tissue therapeutic are the primary motives 

for its consumption [13], [11]. The most commonly consumed laser category is LLLT, which is used as an 

adjunctive treatment for MRONJ. It is well established that it regulates cellular absorption, eliminates pain, 

and promotes wound healing. Additionally, laser irradiation has bio-stimulant impacts that upsurge the 

quantity and activity of distinguished osteoblasts, and the effects of LLLT on bone restoration were 

described in dentistry science [41]. The mechanism of action of LLLT appears to be photochemical: photon 

energy is transformed into metabolic energy, which is applied to synthesize proteins and mitoses. Although 

it may establish a safe and successful adjuvant therapy, it is not indicated as monotherapy. Numerous 

authors advocated combining low-level laser treatment (LLLT) with conventional surgery to bio-stimulate 

tissue repair [22]. 

 

Weber et al. (Weber, Camilotti and Ponte, 2016) circulated a methodical appraisal in recent years to 

examine the beneficial impacts of laser remedies in treating MRONJ. Therapeutic approaches and laser 

remedial techniques illustrated superior performance in curative treatment and advancement of nodules in 

the initial phases of MRONJ compared to standard operative treatment and conservative drug treatments. 

Moreover, low-level laser therapy (LLLT) in conjunction with drug therapy has been efficient to treat this 

condition, as long as this therapeutic option demonstrates anti-inflammatory and analgesic action, is 

painless and minimally invasive, stimulates fibroblast synthesis and osteoblastic activity, thereby improving 

bone tissue healing (Torres et al., 2020). Combining surgery and LLLT bio-augmentation can result in total 

mucosal healing, a reduction in microbial burden, and improved patient complaints and quality of life 

(Weber, Camilotti and Ponte, 2016). 
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LLLT may be an effective adjuvant in the care of BRONJ, particularly in individuals who are not surgical 

candidates for several reasons, as [35]. The initial clinical outcomes achieved by Vescovi et al. recommend 

more significant enhancement in patients cured with add-on LLLT compared to those who have taken 

surgical or conserving therapy alone without laser treatment. Marginally invasive surgery conducted under 

local anesthetic has improved mucosal healing and decreased soft tissue bacterial infection. Additionally, 

LLLT treatment can accelerate the healing process by stimulating soft tissue regeneration and angiogenesis 

[43]. When non-LLLT and LLLT + surgery groups were compared, the laser group demonstrated 

statistically significant clinical improvement [44]. 

 

8.3.4 HBO Therapy: 

Oxygen's beneficial influence on maintaining normal tissue homeostasis and boosting soft and hard tissue 

wound healing is essential. Specific cytokines (growth factors) and tissue oxygen pressures all impact bone 

advancement, neo-angiogenesis, recovery and regeneration, and collagen synthesis. HBO has been shown 

to be effective in treating osteoradionecrosis, a syndrome characterized by ischemia necrosis of bone 

resulting from high-dose radiation therapy. ORN is characterized by impaired vascularity and cellularity, 

neo-cellularity, and fibroplasia, which are required for synthesizing soft and hard tissues, particularly 

periosteum and bone [20]. HBO yields responsive nitrogen and oxygen that restrict osteoclasts and 

function; as a result, it helps to regulate numerous aspects of bone metabolism. However, the possible 

effects of HBO on MRONJ are unknown [45]. HBO was mainly utilized in conjunction with surgery as a 

neo-adjuvant and adjuvant therapy. 

 

9. Conclusion 

Notwithstanding the relationship between the jaw's necrosis and antiresorptive/antiangiogenic drugs, the 

pathophysiology and methods of medication-induced osteonecrosis of the jaw remain unknown. On the 

other side, bisphosphonates have been utilized to treat various bone diseases and malignancies. 

 

Additionally, many patients receive bisphosphonates as part of their treatment. Further, no standard 

treatment techniques have been identified. Numerous therapeutic methods have been established; however, 

none alone is sufficient to repair MRONJ lesions. Teriparatide is a recent healing drug that has 

demonstrated the possibility of monotherapy for MRONJ, and it requires additional clinical research to 

establish itself as a standard treatment. Surgical elimination of the necrotic bone should be implemented 

with the Er, YAG laser, which has extraordinary features with antibacterial and bio-stimulation impacts, 

decreases postoperative hurt, and supports therapeutic tissue. 

 

Additionally, PRP is an autologous substance that is compatible biologically, simple to manipulate, and 

abundant in growth factors, which aids in the therapeutic of remaining postsurgical injuries. Along with 

treatment, prevention is critical. To avoid MRONJ, patients who planned to receive antiresorptive or 

antiangiogenic drugs would experience complete intraoral screening and get adequate dental precaution, 

including patient inspiration and knowledge about proper oral hygiene and chlorhexidine rinses. 

Furthermore, multidisciplinary consultation with physicians from other therapeutic specialties is necessary 

to address issues like the appropriate drug-free interval for each activated drug and risk assessment for the 

accumulation period. Moreover, it is suggested that additional investigation and reviews are necessary to 

create effective treatment modalities for MRONJ, as well as collaboration between researchers and 

physicians. 
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