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Introduction: Medication-related osteonecrosis of the jaw (MRONJ) is a challenging condition with no established gold
standard treatment. This article presents a case series that explores a minimally invasive surgical protocol combined
with various adjuvant treatments to manage MRONJ in oncologic patients. Patient and Methods: Seven patients
diagnosed with MRONJ, with mandibular involvement at stages 2 and 3 were included in the case series. The treatment
protocol consisted of pre-operative steps, including oral cavity sanitation, hygiene motivation, and pre-operative medical
treatment. Using operative techniques, the surgical protocol involved fluorescence-guided bone debridement, curettage,
and bone smoothing. Adjuvant treatments such as platelet-rich fibrin, buccal fat pad grafts, Pentoxifylline and tocopherol
combination, and low-level laser therapy were used. Follow-up assessments were conducted at regular intervals, and the
outcomes were evaluated. Result: Improved cicatrization and symptom relief in most cases, with complete healing
achieved in all patients. Conclusion: The study highlights the outcome of the use of adjuvant therapies in the
management of MRONJ, however, further research is needed in order to acknowledge the potential of adjuvant therapies

for MRONJ treatment and establish a standardized protocol.
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1. INTRODUCTION

Medication-related osteonecrosis of the jaw
(MRONJ) is a rare condition caused by antiresorptive
medications such as bisphosphonates, denosumab, or
antiangiogenic treatments [1].

Whilst different treatments (therapeutic or
palliative) have been described for MRONJ
management, it is still a matter of controversy in the oral
and maxillofacial communities that a gold standard
treatment has not yet been defined.

A wide variety of MRONG treatment strategies
have been proposed, ranging from nonsurgical medical
treatments such as antimicrobial mouth rinses, systemic
antibiotics, hyperbaric oxygen therapy, pentoxifylline,
and teriparatide to surgical interventions such as
curettage, sequestrectomy, bone debridement, and
surgical resection [2, 3].

According to some studies, both medical
conservative and surgical approaches might be optimized
by adding unconventional adjuvant therapies to improve
the healing process [3].

Therefore, this case series aims to expose the
MRONJ minimally invasive surgical protocol associated
with the use of various adjuvant treatments and evaluate
its outcome with oncologic patients.

2. PATIENTS AND METHODS
2.1. Study design

An interventional case series was conducted at
Farhat Hached Sousse university hospital's Oral
Medicine Oral Surgery unit between 2017 and 2020.

2.2. Inclusion criteria
e Oncologic patients who were treated with
intravenous injectable Bisphosphonates and
diagnosed with MRONLJ.
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e Mandibular localization with stages 2, and 3 of
MRONJ according to AAOMS staging [3].

e No history of radio-therapy of the jaws or
obvious metastatic disease of the jaws.

2.3. Non-inclusion criteria

Contraindication of surgical treatment for
patients who were in the final stage of the disease due to
comorbidities.

2.4. Treatment protocol
2.4.1. Pre-operative steps
e  Oral cavity sanitation.
e Hygiene mativation: learning good teeth brushing
methods and prescription of local antiseptics based
on chlorhexidine 0.2%.
e  Pre-operatory medical treatment consisted of:
» Antibiotic association of amoxicillin (2g /day)
with metronidazole (1.5g/day) was prescribed
10 days before surgery. In case of penicillin
allergy, macrolides (Pristinamycine:
Pyostacine, 1g /day) were administrated.
» Curative vitamin D supplementation: 1
ampoule of 200,000 IU / month for 3 months in
case of vitamin D deficiency.

» Pre-operative administration of tetracycline at a
rate of 200 mg/day (DOXYCYCLINE®) for 10
days as part of the indication of fluorescence-
guided bone debridement.

»  Pentoxifylline 800 mg /day and Tocopherol (Vit
E) 400 mg/day for 3 months.

Pentoxifylline was not prescribed to patients
treated with platelet aggregation inhibitors or
anticoagulants for other cardiovascular diseases and was
stopped 2 days before surgery to avoid the risk of
intraoperative bleeding.

2.4.2. Surgical protocol
After informed consent and medical evaluation,
patients were operated under local anesthesia.

Our surgical protocol was based on
fluorescence-guided necrotic bone removal (Figure 1), it
was carried out using a certified fluorescence lamp using
tetracycline (DOXYCYCLINE®), and the necrotic bone
resection was performed using conventional rotating
instruments or piezoelectric bone surgery.

The illustration depicts the exposed necrotic
bone and putrid exudation of the right mandible (regio
47/48) (A) and one year after fluorescence-guided
surgery (B). During surgery, there was necrotic bone with
diminished fluorescence in the lingual aspect of the
mandible (C and D). After the complete removal of the
necrotic bone parts and smoothening of sharp bony
edges, the fluorescence was homogenously green (E and
F).

Surgical treatment:
1. Disinfection of the site and anesthesia.

Figure 1: Fluorescence guided bone curettage of stage 2 MRONJ in a 74-year-old male patient with prostate
cancer antecedents and intravenous zoledronate treatment over 2 years

2. Reflection of a full-thickness mucoperiosteal
flap.

3. Bone debridement (piezoelectric

surgery/conventional methods).

Sharp bony edges smoothening.

Setting up the adjunctive treatment to optimize

healing results

e PRF (Figure 2)

e Buccal Fat Pad (Figure 3)

6. Wound closure using one or double-layer
wound closure (tension-free flap required).

A

| © 2023 SAS Journal of Surgery | Published by SAS Publishers, India

| 925 |




Ghada Bouslama et al, SAS J Surg, Nov, 2023; 9(11): 924-931

7. Bio-stimulation with Low-level laser therapy
(LLLT) (A diode laser was used with a
wavelength of 809 nm)

\

-““““II [—

\

—_

Surgical steps: (A) Intraoperative view of the PRF to optimize mucosal and bone healing; (D) PRF
bone sequestration; (B) Intraoperative clinical view after placement; (E) Postoperative intra-oral clinical view
removal of necrotic bone; (C) Preparation of autologous after mucosal double-layer wound suture.

Figure 3: Surgical management with BFP as adjuvant treatment for a 44-years-old male patient

fat pad graft (F) Tension-free flap fixation (G) Complete
wound healing without bone exposure 2 weeks post-

operatory.

Surgical steps: (A) Granulation tissue under the
bony fragment (B) Tetracycline fluorescence guided
surgery to distinguish necrotic and viable bone (C)
Removal of the sequestrum and necrotic bone (D)
Curettage of the infected site (E) Harvesting of the free
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2.4.3. Post-operatory follow-up

Continue the antibiotics use: Metronidazole
1.5g / d for 10 days and amoxicillin 2g / d until
mucosal healing. Maintenance of local
antiseptic care until complete mucosal healing
Resumption of medical treatment based on
Pentoxifylline 800 mg /day and Vitamin E 400
mg /day for three months.

The patient was checked up after 10 days, 1, 3,
6, and 12 months.

The first appointment was after 10 days of the
surgery to remove sutures then a clinical follow-up at 1,
3, 6, and 12 months.

Radiological control is performed at 6 months
at least to assess ossification, osteolysis, or sequestration.

3. RESULTS

Table 1 shows the characteristics of included
patients. Four men and three women diagnosed with
MRONJ were included, with a mean age of 58.5 years
(range 44 to 66).

Table 1: Descriptive characteristics of the included patients

Age (years)

| 58,5

Sex

Male

4

Female

3

Smokers

o

Cancer

Multiple Myeloma

Breast cancer

Prostate cancer

The mean number of 1V BPs injections

PR, Ww

Comorbidities

Diabetes

Hypertension

Chemotherapy

Corticosteroids

Cardiovascular Disease

RO |W|F

Table 2 resumes the stages and sites of the

MRONJ as well as the inducing factors, and the clinical
and radiological findings.

The majority of patients were in stage Il (6/9)
The most reported inducing factor was teeth
extraction (7/9)

e The clinical findings included painful bone
exposure and purulent discharge; the most
reported radiological findings were; Osteolysis
with or without osteocondensation, Bone
sequestration, and bone sclerosis.

Table 2: MRONUJ characteristics

MRONJ CHARACTERISTICS

NUMBER OF CASES

Stage I

i

Teeth extractions
Inducing factors Periodontal disease

Spontaneous

Bone exposure
Clinical signs Purulent discharge

Bone exposure + purulent discharge

Osteolysis

Osteolysis + osteocondensation

Radiological findings | Unhealed socket

Bone sequestration

Bone sclerosis

RO OIN RN RO,

Table 3 exposes the interventional data of the

treated MRONJ sites with the used protocol.

A total of 11 surgical acts were performed,
associated with Fluorescence guided bone debridement
divided to:

e  Seven cases with double-layer wound closure
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e Four cases with one-layer wound closure

Different adjuvant treatments associated with
the surgery were used either alone or combined.

Depending on the used surgical methods, the early
outcomes assessed were;

Improvement in five cases with partial healing,
reduction of the previously exposed bone, and symptoms
(mainly pain).

Improvement then healing in two cases with the
persistence of a slight bone exposure that disappeared
afterward.

The Delayed outcomes show complete healing
in all the cases accompanied by slight hypoesthesia in
just one case and a relapse in four cases after a mean
period of 12.5 months presented as purulent bone fistula
or bone exposure.

The mean follow-up time after treatment was
one year. All patients show complete healing as the final
result of the treatment where 6 patients were still alive
and only 1 had died due to the underlying oncologic
disease.

Table 3: The treatment approaches of the MRONJ patients.

Cases | Stage | Surgical protocol | Wound closer Adjuvant treatments
F.G.B.D 1 layer | 2 layers | PRF | Piezo | PENTOCLO | BFP | VITD | LLLT
1 1] [ [ ] (] (]
2 1] [ [ ] (] (]
3 11 ] [ ] ]
4 11 ] [ ] ]
L] L L L
5 11 ] [ ] ] ]
6 1 ] [ ] ] ] ] ]
7 11 ] [ ]
L] L L L L
L] L L L L
L] L L L L]

Abbreviations: F.G.B.D: fluorescence guided bone debridement; PRF: platelet rich fibrin; piezo: piezoelectric surgery;
PENTOCLO: Potentiation by Clodronate; BFP: Buccal Fat Pad; VIT D: vitamin D; LLLT: low level laser therapy

4. DISCUSSION
4.1. Background

MRONJ management continues to be a subject
of debate and controversy. Various treatment protocols
have been put forward; however, a consensus has yet to
be reached regarding the most effective approach [4, 5].

Previously, surgical treatment was restricted
only to stage 3 MRONJ according to the previous
AAOMS position paper (2009) [18], for stage 1 and stage
2 the treatment was limited to medical therapy such as
antibiotics, oral antibacterial mouth rinse, and pain
killers.

However, in the 2014 AAOMS position paper
[6, 7], edited by Ruggiero et al., (2015) surgery can be
performed at every MRONJ stage, ranging from
conservative curettage to major resection/reconstruction
of the necrotic portion. Moreover, the different ways in
which the disease manifests may influence the decision
as to whether to perform surgery. Therefore, if the
patient’s underlying condition allows a surgical
intervention, conservative surgical removal of lesions is
frequently advocated as the elective technique for all
stages [8, 9].

In our case series, conservative surgical
treatment was employed for all stages of MRONJ.
Patients ~ underwent  fluorescence-guided  bone
debridement, curettage, and bone smoothing procedures
using operative manual and instrumental techniques.

To achieve an enhanced surgical outcome,
several key factors must be considered, including
administering pre and postoperative antibiotics,
thoroughly removing necrotic bone, meticulous wound
closure, and using adjuvant therapies.

Complete mucosal wound closure aims to
ensure that delayed and compromised jaw bone healing
can occur without interruption. Mucoperiosteal flaps
closed with numerous stitches seem to be safe and
reliable. However, it is recommended to perform double-
layered wound closure whenever possible and this was
presented in most of our surgical interventions [10].

4.2. Significance of Adjunctive Treatments

While adjuvant therapies have shown promise
in aiding the recovery of patients with MRONJ [3, 11]
their specific impact on alleviating the condition remains
unverified, and a standardized protocol has yet to be
established. These additional measures encompass a
range of options, including the use of Pentoxifylline in
conjunction with tocopherol, advanced techniques like
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piezosurgery, the application of photobiomodulation,
platelet concentrates, and the consideration of buccal fat
pad grafts. These therapies can be administered
concurrently with or after surgical treatment, and in
certain cases, they can even be employed independently.

4.2.1. Piezosurgery

Piezosurgery minimizes soft tissue trauma,
preserves the inferior alveolar nerve, and removes
necrotic bone, potentially avoiding invasive bone
resection with rotary instruments 12. Ultrasonication,
unlike  conventional  surgery, achieves local
decontamination by destroying suspended
microorganisms through intense cavitation during
ultrasonic motion [13].

4.2.2. PENTOCLO protocol

Pentoxifylline, a methylxanthine derivative, is
used to manage peripheral vascular diseases. It reduces
blood viscosity, improves red blood cell flexibility,
dilates blood wvessels, and enhances erythrocyte
distensibility ~ [14].  Additionally,  pentoxifylline
possesses anti-inflammatory and antioxidant effects by
reducing neutrophil activation and decreasing plasma
levels of tumor necrosis factor-a, interleukin-1 (IL-1),
and IL-6 [15]. Tocopherol is a powerful antioxidant that
scavenges oxygen radicals, protecting cell membranes,
reducing inflammation, inhibiting procollagen gene
expression, and mitigating damage from free radicals and
necrosis [16]. When combined with pentoxifylline,
tocopherol is believed to enhance wound healing and
minimize scar formation [17]. Previous use of this
combination has shown promising results in managing
osteoradionecrosis, leading to significant improvement
in symptoms [18].

In the conducted case series, five patients were
treated with pentoxifylline/tocopherol associated with
surgical interventions, either alone or combined with
other adjuvant treatments.

4.2.3. PRF

PRF is a promising adjuvant to the management
of MRONJ. The sustained presence of the PRF clot
preserves a fibrin matrix that releases growth factors,
promoting tissue healing and stimulating angiogenesis.
This helps control the progression of MRONJ [19, 20].
A prospective study conducted by Kim et al., in 2014
demonstrated promising results in treating MRONJ with
Leukocyte-PRF. Among the patients who underwent
surgical resection, 77% showed complete resolution,
18% experienced delayed resolution, and 6% showed no
resolution [21]. PRF is easy to prepare, cost-effective,
and carries no patient risk, based on experiential
evidence. However, further research is needed to
establish its efficacy in tissue healing definitively.

4.2.4. BFP
The BFP was once considered a structure with
no defined function. However, in the past three decades,

it has proven valuable in oral and maxillofacial surgery
[22]. The pedicled BFP offers benefits like double-layer
protection, abundant adipose-derived stem cells, and
high vascularization, which have been widely used in
bone engineering due to their ability to differentiate into
various cell types [23, 24]. Remarkably, the free BFP can
heal effectively even without a blood supply, progressing
through the healing process without causing tissue
necrosis [25]. The healing process BFP commonly
involves  fibrosis with rapid and complete
epithelialization of the graft within two weeks’ post-
surgery, while free BFP takes around four months to heal
[25, 26]. The BFP thus allows compensating for tissue
loss caused by bone exposure and provides an
opportunity to cover the site without leaving the bone
exposed, ensuring proper mucosal and osseous healing.
Successful treatment of Stage 3 MRONJ cases has been
reported using BFP and mucoperiosteal flaps [27, 28].
Following these studies, our patients achieved complete
healing in four sites using a free BFP graft and
mucoperiosteal flap.

425 LLLT

LLLT is an increasingly utilized and innovative
medical approach with potent antimicrobial and bio-
stimulating effects on oral tissues. Research extensively
documents the effects of different laser wavelengths on
bone, skin, and mucosal metabolism. LLLT stimulates
cell proliferation, promotes lymphatic and blood vessel
formation, improves bone mineralization, and facilitates
bone and soft tissue healing [29-31]. In recent years,
LLLT has been employed as adjuvant therapy for
treating medication-related osteonecrosis of the jaw
(MRONJ), demonstrating positive results in analgesia,
reduction of edema formation, cell bio-modulation, and
acceleration of the wound healing process [30].

LLLT was used only once in this study with a
patient who relapsed 3 times in 4 years and needed every
time a surgical re-intervention with different adjuvant
treatments. Therefore, in the last surgical intervention,
LLLT was used in combination with a PBFP, and
complete wound healing was achieved till the last check-
up. The patient showed improvement in the clinical
symptoms as an early outcome and complete healing
after one year of the surgical act.

5. CONCLUSION

In the absence of a standardized protocol for
treating MRONJ, diverse adjuvant therapies have been
investigated in combination with surgery to improve
treatment outcomes. These adjuvant therapies are cost-
effective, safe, well-tolerated, and reproducible,
administered over varying durations from weeks to
months, depending on the specific treatment. Although a
standardized strategy for each adjuvant therapy is yet to
be established, their effectiveness in MRONJ patients
has been observed. Further interventional and
prospective studies of adjuvant therapies’ effect on
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MRONJ is necessary to advance the development of a
standardized treatment protocol.

6. Highlights

e Customized treatment approaches are crucial
when dealing with  Medication-Related
Osteonecrosis of the Jaw (MRONJ).

e Adjuvant therapies like pentoxifylline, platelet-
rich fibrin, and low-level laser therapy show
promise in improving patient outcomes.

e With the absence of standardized MRONJ
management protocols, this study emphasizes
the need for ongoing research to establish
evidence-based guidelines.

Authors’ Contributions
TM study design, draft, and manuscript editing
GB patient management, study design, draft, and
manuscript editing
Both first and second author have the same
contribution to this article’s redaction

All authors read and approved the final manuscript.

REFERANCES

1. AlRowis, R., Aldawood, A., AlOtaibi, M., Alnasser,
E., AlSaif, I., Aljaber, A., & Natto, Z. (2022).
Medication-related osteonecrosis of the jaw
(MRONJ): a review of pathophysiology, risk
factors, preventive measures and treatment
strategies. The Saudi Dental Journal, 34(3), 202-
210. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35935720.

2. Ruggiero, S. L., Dodson, T. B., Aghaloo, T.,
Carlson, E. R., Ward, B. B., & Kademani, D. (2022).
American Association of Oral and Maxillofacial
Surgeons’ position paper on medication-related
osteonecrosis of the Jaws—2022 update. Journal of
oral and maxillofacial surgery, 80(5), 920-943.
Available from:
https://www.ncbi.nIm.nih.gov/pubmed/35300956.

3. Shim, G.J.,0Ohe, J. Y., Yoon, Y.J, Kwon, Y.D., &
Kim, D. Y. (2022). Current Trends in Adjuvant
Therapies for Medication-Related Osteonecrosis of
the Jaw. Applied Sciences, 12(8), 4035.

4. Romeo, U., Galanakis, A., Marias, C., Vecchio, A.
D., Tenore, G., Palaia, G., ... & Polimeni, A. (2011).
Observation of pain control in patients with
bisphosphonate-induced osteonecrosis using low

level laser therapy: preliminary
results. Photomedicine and Laser Surgery, 29(7),
447-452, Available from:

https://www.ncbi.nlm.nih.gov/pubmed/21235406.
5. Fliefel, R., Tréltzsch, M., Kihnisch, J., Ehrenfeld,
M., & Otto, S. (2015). Treatment strategies and
outcomes of bisphosphonate-related osteonecrosis
of the jaw (BRONJ) with characterization of
patients: a systematic review. International journal
of oral and maxillofacial surgery, 44(5), 568-585.

10.

11.

12.

13.

14.

Available from:
https://www.ncbi.nIm.nih.gov/pubmed/25726090.
Ruggiero, S. L., Dodson, T. B., Assael, L. A,
Landesberg, R., Marx, R. E., & Mehrotra, B. (2009).
American Association of Oral and Maxillofacial
Surgeons position paper on bisphosphonate-related
osteonecrosis of the jaws—2009 update. Journal of
Oral and Maxillofacial Surgery, 67(5), 2-12.
Ruggiero, S. L., Dodson, T. B., Fantasia, J.,
Goodday, R., Aghaloo, T., Mehrotra, B., & O'Ryan,
F. (2014). American Association of Oral and
Maxillofacial ~ Surgeons position  paper on
medication-related osteonecrosis of the jaw—2014
update. Journal of oral and maxillofacial
surgery, 72(10), 1938-1956.

Ruggiero, S. L. (2015). Diagnosis and staging of
medication-related osteonecrosis of the jaw. Oral
and Maxillofacial Surgery Clinics, 27(4), 479-487.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/26293329.
Stanton, D. C., & Balasanian, E. (2009). Outcome of
surgical management of bisphosphonate-related
osteonecrosis of the jaws: review of 33 surgical
cases. Journal of Oral and Maxillofacial
Surgery, 67(5),  943-950.  Awvailable  from:
https://www.ncbi.nlm.nih.gov/pubmed/19375001.
Otto, S., Ristow, O., Pache, C., Troeltzsch, M.,
Fliefel, R., Ehrenfeld, M., & Pautke, C. (2016).
Fluorescence-guided surgery for the treatment of
medication-related osteonecrosis of the jaw: A
prospective cohort study. Journal of Cranio-
Maxillofacial Surgery, 44(8), 1073-1080. Available
from:
https://www.ncbi.nlm.nih.gov/pubmed/27263757.
Inada, A., Hosohata, K., Oyama, S., Niinomi, I.,
Mori, Y., Yamaguchi, Y., ... & lwanaga, K. (2018).
Evaluation of medication-related osteonecrosis of
the jaw using the Japanese Adverse Drug Event
Report database. Therapeutics and clinical risk
management, 59-64. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/30636879.
Blus, C., Giannelli, G., Szmukler-Moncler, S., &
Orru, G. (2017). Treatment of medication-related
osteonecrosis of the jaws (MRONJ) with ultrasonic
piezoelectric bone surgery. A case series of 20
treated sites. Oral and maxillofacial surgery, 21, 41-
48. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/27924427.
Merigo, E., Cella, L., Oppici, A., Arbasi, M. C.,
Clini, F., Fontana, M., & Fornaini, C. (2018).
Combined approach to treat medication-related
osteonecrosis of the jaws. Journal of Lasers in
Medical Sciences, 9(2), 92-100. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/30026893.
Ward, A., & Clissold, S. P. (1987). Pentoxifylline: a
review  of its  pharmacodynamic  and
pharmacokinetic properties, and its therapeutic
efficacy. Drugs, 34(1), 50-97. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/3308412.

| © 2023 SAS Journal of Surgery | Published by SAS Publishers, India

[ 930 |



https://www.ncbi.nlm.nih.gov/pubmed/35935720
https://www.ncbi.nlm.nih.gov/pubmed/35300956
https://www.ncbi.nlm.nih.gov/pubmed/21235406
https://www.ncbi.nlm.nih.gov/pubmed/25726090
https://www.ncbi.nlm.nih.gov/pubmed/26293329
https://www.ncbi.nlm.nih.gov/pubmed/19375001
https://www.ncbi.nlm.nih.gov/pubmed/27263757
https://www.ncbi.nlm.nih.gov/pubmed/30636879
https://www.ncbi.nlm.nih.gov/pubmed/27924427
https://www.ncbi.nlm.nih.gov/pubmed/30026893
https://www.ncbi.nlm.nih.gov/pubmed/3308412

Ghada Bouslama et al, SAS J Surg, Nov, 2023; 9(11): 924-931

15.

16.

17.

18.

19.

20.

21.

22.

23.

McCarty, M. F., O'Keefe, J. H., & DiNicolantonio,
J. J. (2016). Pentoxifylline for vascular health: a
brief review of the literature. Open heart, 3(1),
€000365. Auvailable from:
https://www.ncbi.nIm.nih.gov/pubmed/26870389.
Jiang, Q. (2014). Natural forms of vitamin E:
metabolism, antioxidant, and anti-inflammatory
activities and their role in disease prevention and
therapy. Free Radical Biology and Medicine, 72,
76-90.

Beth-Tasdogan, N. H., Mayer, B., Hussein, H., Zolk,
O., & Peter, J. U. (2022). Interventions for managing
medication-related osteonecrosis of the
jaw. Cochrane Database of Systematic Reviews,
(M).(7), CD012432. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35866376.
Martos-Fernandez, M., Saez-Barba, M., L&pez-
Lopez, J., Estrugo-Devesa, A., Balibrea-del-
Castillo, J. M., & Bescés-Atin, C. (2018).
Pentoxifylline, tocopherol, and clodronate for the
treatment of mandibular osteoradionecrosis: a
systematic review. Oral surgery, oral medicine,
oral pathology and oral radiology, 125(5), 431-439.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29550081.
Bocanegra-Pérez, S., Vicente-Barrero, M.,
Knezevic, M., Castellano-Navarro, J. M.,
Rodriguez-Bocanegra, E., Rodriguez-Millares, J., ...
& Ramos-Macias, A. (2012). Use of platelet-rich
plasma in the treatment of bisphosphonate-related
osteonecrosis of the jaw. International journal of
oral and maxillofacial surgery, 41(11), 1410-1415.
Cano-Duran, J. A., Pefia-Cardelles, J. F., Ortega-
Concepcion, D., Paredes-Rodriguez, V. M., Garcia-
Riart, M., & Lépez-Quiles, J. (2017). The role of
Leucocyte-rich and platelet-rich fibrin (L-PRF) in
the  treatment of the  medication-related
osteonecrosis of the jaws (MRONJ). Journal of
clinical and experimental dentistry, 9(8), el051-
e59. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/28936298.
Kim, J. W.,, Kim, S. J.,, & Kim, M. R. (2014).
Leucocyte-rich and platelet-rich fibrin for the
treatment of bisphosphonate-related osteonecrosis
of the jaw: a prospective feasibility study. British
journal of oral and maxillofacial surgery, 52(9),
854-859. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/25138613.
El-Hakim, I. E., & El-Fakharany, A. M. (1999). The
use of the pedicled buccal fat pad (BFP) and palatal
rotating flaps in closure of oroantral communication
and palatal defects. The Journal of Laryngology &
Otology, 113(9), 834-838. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/10664688.
Hicok, K. C., Du Laney, T. V., Zhou, Y. S,
Halvorsen, Y. D. C., Hitt, D. C., Cooper, L. F., &

24.

25.

26.

27.

28.

29.

30.

31.

Gimble, J. M. (2004). Human adipose-derived adult
stem cells produce osteoid in vivo. Tissue
engineering, 10(3-4), 371-380. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/15165454.
Farré-Guasch, E., Marti-Pagés, C., Hernandez-
Alfaro, F., Klein-Nulend, J., & Casals, N. (2010).
Buccal fat pad, an oral access source of human
adipose stem cells with potential for osteochondral
tissue engineering: an in vitro study. Tissue
Engineering Part C: Methods, 16(5), 1083-1094.
Kablan, F. (2016). The use of buccal fat pad free
graft in closure of soft-tissue defects and dehiscence
in the hard palate. Annals of maxillofacial
surgery, 6(2), 241-245. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/28299265.
Tideman, H., Bosanquet, A., & Scott, J. (1986). Use
of the buccal fat pad as a pedicled graft. Journal of
Oral and Maxillofacial Surgery: Official Journal of
the American Association of Oral and Maxillofacial
Surgeons, 44(6), 435-440.

Melville, J. C., Tursun, R., Shum, J. W., Young, S.,
Hanna, I. A., & Marx, R. E. (2016). A technique for
the treatment of oral-antral fistulas resulting from
medication-related osteonecrosis of the maxilla: the
combined buccal fat pad flap and radical
sinusotomy. Oral surgery, oral medicine, oral
pathology and oral radiology, 122(3), 287-291.
Aljohani, S., Troeltzsch, M., Hafner, S., Kaeppler,
G., Mast, G., & Otto, S. (2019). Surgical treatment
of medication-related osteonecrosis of the upper
jaw: Case series. Oral diseases, 25(2), 497-507.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/30325561.
Gal, P., Mokry, M., Vidinsky, B., Kilik, R., Depta,
F., Harakalova, M., ... & Sabo, J. (2009). Effect of
equal daily doses achieved by different power
densities of low-level laser therapy at 635 nm on
open skin wound healing in normal and
corticosteroid-treated  rats. Lasers in  medical
science, 24, 539-547.

Ozcelik, 0., Cenk Haytac, M., Kunin, A.,, &
Seydaoglu, G. (2008). Improved wound healing by
low-level laser irradiation after gingivectomy
operations: a controlled clinical pilot study. Journal
of clinical periodontology, 35(3), 250-254.
Available from:
https://www.ncbi.nIm.nih.gov/pubmed/18269665.
Momesso, G. A. C., de Souza Batista, F. R., de
Sousa, C. A., de Lima, V. N., Polo, T. O. B,
Hassumi, J. S., .. & Faverani, L. P. (2017).
Successful use of lower-level laser therapy in the
treatment of medication-related osteonecrosis of the
jaw. Journal of Lasers in Medical Sciences, 8(4),
201-203. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29071028.

| © 2023 SAS Journal of Surgery | Published by SAS Publishers, India

[ 931 |



https://www.ncbi.nlm.nih.gov/pubmed/26870389
https://www.ncbi.nlm.nih.gov/pubmed/35866376
https://www.ncbi.nlm.nih.gov/pubmed/29550081
https://www.ncbi.nlm.nih.gov/pubmed/28936298
https://www.ncbi.nlm.nih.gov/pubmed/25138613
https://www.ncbi.nlm.nih.gov/pubmed/10664688
https://www.ncbi.nlm.nih.gov/pubmed/15165454
https://www.ncbi.nlm.nih.gov/pubmed/28299265
https://www.ncbi.nlm.nih.gov/pubmed/30325561
https://www.ncbi.nlm.nih.gov/pubmed/18269665
https://www.ncbi.nlm.nih.gov/pubmed/29071028

