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Abstract

term efficacy.

Photobiomodulation (PBM) and minimal intervention strategies have emerged as promising approaches in the
management of osteonecrosis of the jaw (ONJ), a debilitating condition often associated with bisphosphonate therapy,
radiation, or trauma. This article explores the synergistic potential of PBM and minimally invasive treatments to improve
clinical outcomes while preserving oral function and aesthetics. By reducing inflammation, stimulating cellular repair, and
enhancing tissue regeneration, PBM complements conservative surgical techniques and pharmacologic interventions.
Emphasis is placed on patient-centered care, highlighting the role of personalized treatment plans and interdisciplinary
collaboration. The discussion underscores the need for continued research to optimize protocols and evaluate long-
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Introduction

Osteonecrosis of the jaw (ONJ) is a serious, progressive condition
characterized by necrotic bone exposure, often resulting from
antiresorptive therapies such as bisphosphonates, radiation therapy, or
localized trauma [1]. ONJ presents significant clinical challenges due
to its impact on oral health, function, and quality of life. Traditional
management approaches frequently involve invasive surgical
procedures, which may not be suitable for all patients and carry a risk
of complications. Photobiomodulation (PBM), a non-invasive light-
based therapy, has gained attention for its ability to stimulate cellular
repair, reduce inflammation, and enhance tissue regeneration [2].
When combined with minimal intervention techniques, PBM offers
a synergistic approach to treating ONJ, prioritizing conservative care
and improved patient outcomes. This paper explores the integration of
PBM with minimally invasive strategies, emphasizing their potential to
revolutionize ONJ management through enhanced healing, reduced
morbidity, and patient-centered care [3].

Osteonecrosis of the jaw (ONJ) is a debilitating condition
characterized by exposed necrotic bone in the maxillofacial region
that fails to heal over time. Commonly associated with bisphosphonate
therapy, antiresorptive agents, radiation treatment, or localized trauma,
ONJ presents significant challenges in oral health management [4].
Patients often experience pain, infection, and functional impairments,
which negatively impact their quality of life. Traditional treatment
approaches for ONJ, such as aggressive surgical resection, carry risks
of complications, including delayed healing, further bone damage, and
increased morbidity. These challenges have driven the exploration of
alternative therapies that focus on conservative, patient-centered care

(5].
Discussion

The management of ONJ requires a delicate balance between
alleviating symptoms, controlling infection, and promoting bone and
soft tissue regeneration. Traditional surgical approaches, while effective
in some cases, may lead to complications such as secondary infections
or further bone loss [6]. In this context, minimal intervention strategies
such as localized debridement, pharmacologic agents, and supportive
therapies offer a less invasive alternative aimed at preserving oral

structures and reducing morbidity. PBM enhances the efficacy of these
conservative treatments by leveraging the biological effects of low-
level laser or light therapy [7]. The anti-inflammatory and pro-healing
properties of PBM have been shown to accelerate wound healing,
modulate pain, and stimulate osteoblast and fibroblast activity, making
it an ideal adjunct to conservative ONJ management. Furthermore,
PBM’s non-invasive nature and minimal risk profile make it suitable
for patients with complex medical conditions who may not tolerate
aggressive surgical interventions [8].

Interdisciplinary collaboration among oral surgeons, oncologists,
and specialists in PBM is critical to optimizing patient outcomes [9].
By tailoring treatment protocols to individual patient needs, clinicians
can achieve better therapeutic outcomes and improved quality of life.
Ongoing research into the optimal dosimetry, frequency, and duration
of PBM treatment is essential to establish standardized protocols and
enhance clinical practice. This synergistic approach reflects a paradigm
shift in ONJ management, moving away from aggressive interventions
toward more patient-centered and regenerative strategies. The
integration of PBM with minimal intervention not only aligns with the
principles of conservative care but also underscores the potential for
innovative technologies to address complex medical challenges [10].

Conclusion

The integration of photobiomodulation (PBM) with minimal
intervention strategies offers a transformative approach to the
management of osteonecrosis of the jaw (ONJ). By combining the
regenerative benefits of PBM with the conservative principles of
minimally invasive treatments, this synergistic approach addresses
the multifaceted challenges of ONJ while prioritizing patient comfort
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and preserving oral function. PBM’s ability to reduce inflammation,
enhance tissue repair, and stimulate bone regeneration complements
conservative interventions such as localized debridement and
pharmacologic therapies, providing a holistic framework for improving
clinical outcomes. As patient-centered care becomes increasingly
prioritized, the collaborative efforts of interdisciplinary teams are
essential for optimizing treatment protocols and tailoring therapies
to individual needs. Continued research is needed to refine PBM
parameters and validate long-term efficacy, paving the way for broader
clinical adoption. This paradigm shift underscores the importance of
innovation and collaboration in achieving better therapeutic outcomes
and enhancing the quality of life for patients with ONJ.
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