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A B S T R A C T   

Introduction and importance: Bisphosphonates are drugs that have demonstrated effectiveness in the prevention 
and treatment of bone metastases from malignant neoplasms and other diseases of bone metabolism and 
although they represent a risk factor for osteonecrosis. 
Presentation of case: The present case depicts a patient with prostate neoplasia and metastases, referred to the 
dental department because he presented severe periodontal infection in the previous incisors of the mandible and 
was under treatment by intravenous zoledronic acid. A panoramic x-ray showed a marked bone loss with a 
periodontal infection that indicated the tooth exodontia of the affected teeth. However, 2 months after the 
removal of the dental elements, bone sequestration was detected a CT scan confirmed that. Surgery was then 
performed to remove mandibular bone sequestration and photodynamic therapy (aPDT) treatment for decon-
tamination of the affected area. 
Discussion: There was a tissue reconstitution of the site in 3 weeks and total eradication of bone necrosis with 
aPDT treatment associated with bone sequestration. 
Conclusion: aPDT has proven to be an effective complementary treatment for the process of tissue decontami-
nation and photostimulation in cases of BRONJ.   

1. Introduction 

Zoledronic acid belongs to a group of medicines called bisphospho-
nates. This drug has an amine grouping that potentiates the action of the 
drug, leading to the suppression of bone regeneration with anti-
angiogenic properties and activator of T lymphocytes, which culminates 
in neoplastic reduction [1]. These drugs are deposited in the bone matrix 
and are released gradually during prolonged periods, with a half-life of 
approximately 10 years, which due to this cumulative condition in-
creases the risks of the development of osteonecrosis [1]. There is a 
pathophysiological change in blood nutrition, which may lead to tooth 
loss, infections, or lesions in the bone. The mandible is the site most 
affected by osteonecrosis, associated with a higher concentration of this 
drug in the maxillary bones due to the greater blood supply, in addition 
to accelerated bone turnover. The extractions are the main local factor 
associated with the development of this disease [1,2]. 

The American Association of Oral and Maxillofacial Surgeons 
(AAOMS) has defined a pattern for the characterization of osteonecrosis 
associated with bisphosphonates: bone tissue exposed in the maxillary 
facial region that persists for more than eight weeks in patients under-
going current or previous treatment with bisphosphonate and who do 
not present a history of head and neck radiotherapy [2]. Currently, other 
medications like the anti-resorptive drugs, denosumab show high 
attraction by hydroxyapatite and their ability to incorporate bone as key 
points in their relationship with osteonecrosis. In the case of denosumab, 
a monoclonal antibody, it acts on osteoclast precursors and does not 
make bone incorporation, therefore its half-life, time of use, and the 
possibility of suspension should be considered when planning an inva-
sive dental procedure [3]. 

In the present article, photobiomodulation with aPDT is shown in 
osteonecrosis cases caused by zoledronic treatment. 
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2. Case report 

Male patient, F.A.C., 69 years old, with primary neoplasm in the 
kidney and metastasis in different organs, was referred to the dental 
department of the Cancer Hospital of Ribeiro Preto, Brazil, for evalua-
tion of periodontal infection in the region of the lower incisors (Fig. 1a). 
The case was related in accord with SCARE Guidelines [4]. In the 
anamnesis patient reported the use of the drug zoledronic acid, a year 
ago, to control bone metastases. The suspension of zoledronic acid and 
extraction of the four lower incisors was realized. The patient showed 
after 2 months an area of bone exposure with the presence of necrosis 
and purulent secretion (Fig. 1b). Diagnosis of osteonecrosis by 
bisphosphonate (BRONJ) (Fig. 1c), classified as stage 2 with evolution to 
3, according to AACOM [3]. 

In 2021, the MASCC (Multinational Association of Supportive Care in 
Cancer) and ISOO (International Society of Oral Oncology) (9) compiled 
scientific evidence and published recommendations for clinical man-
agement and treatments strategies for osteonecrosis and according to 
such conducts, local irrigation with chlorhexidine 0.12 % and pre-
scription of metronidazole 250 mg was performed every eight hours for 
seven days, infection control; in addition, the patient received in-
structions for mouthwash at home four times a day with 0.12 % chlor-
hexidine and was instructed on the diet so that there was no type of 
trauma at the site. However, there was an increase in the lesion and a 
complaint of increased pain sensitivity in the following 4 weeks. Due to 
the undesirable condition, the oncologist suspended the use of zole-
dronic acid again for 1 month to perform the surgical procedure for the 
removal of bone-mandibular necrosis. 

Surgical management was performed, which consisted of local 
debridement and sequestrectomy with a low-rotation surgical motor per 

minute coupled with the cylindrical carbide surgical drill, followed by 
abundant irrigation with saline solution with the detachment of muco-
periosteal tissue and total removal of contaminated tissue (Fig. 1d). 

Then, the tissue was collected with formaldehyde at 3.7 % for 
pathological examination (Fig. 2a–d). Photodynamic therapy (aPDT) 
was performed on the surgical site using low-intensity laser equipment. 
In this case, 0.005 % Chimiolux (DMC group - São Carlos - Brazil) 
methylene blue was used as a photosensitizer, for 5 min in the region. In 
combination with laser irradiation Therapy EC (DMC group - São Carlos 
- Brazil) at red wavelength 660 nm. The application protocol laser, used 
the power of 100 mW, the application time of 90 s, with 9 J of energy, 
and fluency of 320 J / cm2 for point, radiating at three points (Fig. 3a). 
Finally, the tissue suture for bone coating was carefully performed 
(Fig. 3b). The patient had stable hemodynamic values during all phases 
of treatment. 

In the postoperative phase, the patient was treated with more than 2 
times aPDT, and showed adequate healing, with normal texture and 
color. Currently, the patient is stable and rehabilitated with a prosthesis 
(Fig. 2c). 

3. Discussion 

Bisphosphonates are drugs that have demonstrated effectiveness in 
the prevention and treatment of bone metastases from malignant neo-
plasms and other diseases of bone metabolism and although they 
represent a risk factor for osteonecrosis, their suspension may lead to the 
progression of the patient's disease. In addition, the cumulative effects of 
bone incorporation of the drug should be considered, its route of 
administration, in this case, intravenous, and that zoledronic acid, a 
bisphosphonate considered the third generation, is 10,000 times more 
potent than a first-generation bisphosphonate, therefore, even used for 
1 year, as in the present case, the average dose of the drug deposited in 
bone is possibly more representative than of a bisphosphonate of lower 
potency [5]. We saw in this case report in the histological analysis of the 
bone matrix with the absence of osteocytes cells that maintain the 
metabolism of the tissue. This analysis confirms the tissue necrosis and 
the difficulty in the repartitioning process of the remnant (Fig. 2b–d). 
Such observations should score the therapeutic clinical decision of the 
multidisciplinary team. Determining the appropriate time for interven-
tion and suspension or alteration of the drug used, seeking an appro-
priate window of opportunity for the procedure, when it is mandatory 
and conservative therapy does not achieve the expected success. 

The literature describes that not all cases in which bone sequestra-
tion is performed in treatments with bisphosphonates present favorable 
results. For this reason, the association of a photobiomodulation effect 
with PDT along with its antibacterial action may favor this type of 
treatment as described in the protocol of the clinical case presented [5]. 

It appears that the therapy conducted in the association of the sur-
gical maneuver with aPDT was successful. aPDT consists of the inter-
action of light with the photosensitizer and oxygen, generating free 
radicals that induce severe damage to microbial cells, leading to their 
death [6]. This therapy is associated with surgical maneuvers effectively 
eradicating stage 2 osteonecrosis in the mandibular region. Osteonec-
rosis in this case occurred after surgical intervention of exodontia, which 
is to the findings of a retrospective study by Vescovi et al. [5]. Relative 
healing and improvement of the clinical picture were also highlighted by 
Bodem et al. [7] who opted for a surgical approach in patients with stage 
2 and 3 osteonecrosis, using intravenous zoledronate [5]. 

It should be noted that other known and validated procedures can 
also be performed in the treatment of osteonecrosis depending on its 
stage. In severe cases where cancer persists, oncologic treatment must be 
prioritized, and the preservation of quality of life, along with pain 
control, infection, and necrotic areas must be continuously followed up 
with oncologic treatment [1]. 

In the present case, during follow-up consultations of 3, 4, and 6 
months, full coverage of the bone area exposed by gingival mucosa was 

Fig. 1. a) periodontal infection in the region of the lower incisors. b) necrosis 
and purulent secretion. c) jaw radiography. d) necrosis and purulent secretion. 
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observed. Applied, noninvasive laser therapy was well tolerated by the 
patient. It does not cause adverse effects and promotes induction of 
tissue repair, pain control and modulation of the inflammatory process 
[6], in this case, aPDT combined with surgical therapy, promotes mi-
crobial reduction that seems to have contributed greatly to clinical 
success and is revealed as a promising adjuvant therapy. 

4. Conclusion 

It is of paramount importance to recommend a multidisciplinary 
team to every patient who starts bisphosphonate therapy, as a preven-
tive measure to mitigate bisphosphonate osteonecrosis. The PDT tech-
nique as a complement to the surgical procedure is shown to be effective 
in combating osteonecrosis caused by biphosphonates. 

Fig. 2. a) Necrosis tissue collected. b–d) Histopathological analysis showed necrosis with bone acellular (H&E). * Osteocyte absent.  

Fig. 3. a) aPDT protocol 660 nm laser with methylene blue. b) tissue suture and hemostasis. c) final image with prosthetic rehabilitation. (For interpretation of the 
references to color in this figure legend, the reader is referred to the web version of this article.) 
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