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Abstract
Introduction: Medication-related osteonecrosis of the jaw (MRONJ) corresponds to an adverse effect 
of the use of drugs such as bisphosphonates and denosumab. This condition is often associated with 
pain, infection, purulent secretion, paraesthesia, tooth mobility and halitosis, decreasing the patient’s 
quality of life. The management of MRONJ tends to be conservative, through the guidance of oral 
hygiene, antibiotic therapy and mouthwashes. However, the use of antimicrobial photodynamic 
therapy (aPDT) has shown promise in the treatment of these injuries. The purpose of this article is to 
report a case of MRONJ treatment associated with aPDT. 
Case Report: A 75-year-old patient, with a history of breast cancer and use of intravenous Zoledronic 
Acid, presented with bilateral MRONJ lesions in tuberosity on the right and left sides. Treatment was 
conservatively instituted with the use of aPDT as an adjuvant. After 12 aPDT sessions, complete 
regression of the lesion was observed. However, after two weeks, the presence of a new lesion was 
noted, this time in the anterior region of the maxilla. The same protocol previously established was 
followed and after two aPDT sessions, the patient returned with complete lesion regression. 
Conclusion: The use of aPDT may represent an important adjuvant within a set of clinical protocols 
in the treatment of MRONJ. 
Keywords: Low-level laser therapy; MRONJ; Photodynamic therapy; Photobiomodulation; 
Bisphosphonates.
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Introduction
Medication-related osteonecrosis of the jaw (MRONJ) 
is defined as exposed bone or bone that can be 
probed through an intraoral or extraoral fistula in the 
maxillofacial region and that persists for eight weeks in 
a patient who has received an antiresorptive agent or 
angiogenic inhibitor, without a history of head and neck 
radiation.1,2

The first descriptions of MRONJ were published in 
2003, which occurred after intravenous treatment with 
nitrogen-containing bisphosphonates.3 Thus, the term 
osteonecrosis of the jaws induced by bisphosphonate 
(BRONJ) was inserted in scientific circles as an undesirable 
effect of the medication.4 In 2010, osteonecrosis of the jaw 
was described in patients using denosumab.5 Therefore, 
the emphasis on the use of  the term MRONJ instead of 
bisphosphonate-related osteonecrosis of the jaw (BRONJ) 
is based on the information that medications other than 

bisphosphonates can also contribute to the development 
of necrosis in the jaws.6,7

The risk of developing MRONJ depends on exposure 
to medication during treatment. More than 90% of 
cases occur in cancer patients with bone metastases 
receiving high-dose drugs.1,8 These patients have a high 
risk of developing skeletal complications, such as bone 
fractures, which can lead to decreased quality of life.9,10 
Antiresorptive agents are known to decrease the risk of 
these events, with Bisphosphonates and denosumab being 
two of these drugs.11

Several factors can trigger the appearance of MRONJ, 
such as tooth extraction, prosthetic trauma, and 
periodontal diseases, among others.12 Therefore, it is 
important that dental surgeons are aware of the main 
signs and symptoms of osteonecrosis, which include 
exposed necrotic bone, pain, infections such as fistula, 
edema, purulent discharge, paraesthesia in the lower lip 
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or chin, tooth mobility and halitosis.13,14 Such symptoms 
can be constant or cyclical, and can affect daily activities 
such as eating, drinking and talking difficult, decreasing 
the patient’s quality of life.15 The management of patients 
with osteonecrosis tends to be conservative, favoring the 
control of infections, bone necrosis and pain.16,17 Thus, 
they include oral hygiene guidelines, use of mouthwashes 
and antibiotics.18 Surgical interventions can be used if 
MRONJ shows persistent symptoms even after initial 
conservative treatment or affects function.19

However, the growing number of antibiotic-resistant 
microorganisms requires the development of alternative 
therapies.20 Antimicrobial photodynamic therapy (aPDT) 
is known for its activity on microorganisms reported 
in several in vitro and in vivo studies20,21 and can be 
promising in the treatment of MRONJ.22 This therapy 
has many advantages, including low cost, the absence of 
side effects and the impossibility of resistance acquired by 
bacteria.23

The present study describes a case of MRONJ treated 
conservatively and with the use of aPDT as an adjuvant in 
patients with a history of zoledronic acid administration. 

Case Report
A 75-year-old woman, with a history of breast cancer and 
use of intravenous Zoledronic Acid, arrived at the dental 
office complaining of upper jaw discomfort. On intraoral 
clinical examination, bilateral bone exposures compatible 
with osteonecrosis were observed in the regions of right 
and left tuberosity, also with the presence of purulent 
secretion (Figures 1A and 1B). The patient used a 
removable partial denture, with instability and tipping 
motion. This may have been a factor of local trauma to 
the mucosa with the potential for triggering the observed 
injury. 

Panoramic radiography showed the presence of 
radiolucent and radiopaque images suggesting bone 
sequestrations located on the maxillary tuberosity (right 

and left side) (Figure 3). Cone beam computed tomography 
images confirmed the presence of an osteolytic lesion in 
that area (Figures 4A, 4B and 4C). 

Initially, oral antibiotic therapy was recommended 
(clindamycin 300 mg) for 7 days and mouthwash with 
0.12% chlorhexidine digluconate every 12 hours also for 
7 days. Necrotic bone curettage was performed (Figure 
1C), and the removal of the removable partial denture 
posterior section was done with a carborundum disc to 
prevent trauma in the region of the lesions (Figures 1D and 
1E).  The aPDT sessions procedure was with a Hand Duo 
laser device (MM Optics LTDA) which has a continuous 
operation mode, a semiconductor light-emitting laser 
(gaAIAs and InGaAIP), a fixed power of 100 mW, and a 
spot of 0.03 cm2. The red wavelength (λ660 nm), for 90 
seconds, with the spot in contact with the injury provided 
9 J of energy. The methylene blue gel - 0.01% (Chimiolux 
DMC) was used as a photosensitizing agent. The pre-
irradiation time was set at 5 minutes. Then, the area was 
rinsed for 1 minute using sterile saline solution in order to 

Figure 1. Initial Clinical Image Showing the Exposed Bone on the Right (A) and Left (B) Sides of the Tuberosity Region; Debridement of 
the Necrotic Bone Until Reaching the Clinically Vital Margin (C); Removal of the Removable Partial Denture Posterior Section (D and E); 
Methylene Blue Gel 0.01% and Pre-irradiation Time (F and G); Clinical Aspect After 12 Sessions on the Right (I) and Left (J) Sides of the 
Maxillary Arch.

A B

C

A B C D E

JIHGF

Figure 2. Initial Clinical Aspect on the Anterior Region of the Maxilla (A); 
Debridement of the Necrotic Bone (B); Clinical Aspect After Two Sessions 
(C).
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wash out the excess of the photosensitizer. The intervals 
between each aPDT session were established in 48 hours 
(Figures 1F, 1G and 1H). Other laser specifications and 
irradiation protocols are described in Table 1.

After 12 aPDT sessions, complete regression of the 
lesion with an absence of painful symptoms or presence 
of purulent secretion was observed in the region (Figures 
1I and 1J). However, after 2 weeks, a new lesion was 
observed, this time in the anterior region of the maxilla 
(Figure 2A). Therefore, it was recommended that the 
patient should not use the current prosthesis even 
compromising the aesthetic. Also, it was encouraged 
to start rehabilitating treatment with a more adequate 
prosthesis even compromising the aesthetics. The same 
protocol mentioned above was followed with antibiotic 
therapy, the curettage of necrotic bone (Figure 2B), 
mouthwashes with 0.12% chlorhexidine digluconate and 
the application of aPDT. However, after two sessions of 
aPDT and following all the care already mentioned, the 
patient returned with complete regression of the lesion 
(Figure 2C). At this time, the patient was encouraged to 
start rehabilitating treatment for the use of a well-adapted 

prosthesis.
After 24 months, the patient was asymptomatic, with 

no evidence of osteonecrosis and reporting improvement 
in quality of life.

Discussion
The osteonecrosis lesion reported in this article can 
be classified as stage two, which is characterized by the 
presence of necrotic bone or bone that can be probed 
through a fistula, associated with the infection, with 
pain and erythema in the exposed bone region, with or 
without purulent drainage.1 Therefore, the recommended 
treatment is symptomatic, using antibiotics orally and 
mouthwashes with antimicrobial action, pain control, 
debridement to relieve irritation in soft tissue and 
infection control. According to Heggendorn et al,24 the 
treatment of MRONJ is very difficult and there are still no 
fully resolving treatment protocols. In this context, aPDT 
was selected to be applied as an adjuvant treatment in this 
case.

The aPDT acts on exogenous photoreceptors, 
promoting the interaction of light with a photosensitizer, 
producing reactive oxygen species, which causes microbial 
reduction.25 In addition, there is evidence that aPDT 
has biomodulation activity in keratinocytes, fibroblasts, 
osteoclasts and angiogenesis improving tissue repair.26 
Thus, the present data indicate that aPDT can be a useful 
therapy to treat oral infections.27

These properties highlighted above are of extreme 
importance especially when the use of local and/or 
systemic antibiotics becomes inefficient in eliminating 

Figure 3.  Bilateral Tuberosity Aspect on Panoramic Radiograph.

Figure 4. Cone Beam Computed Tomography Images Showing the Aspect 
of the Osteolytic Process on Maxillary Tuberosity (A). Right (B) and left (C, 
D, E) Sides.

Table 1. Technical Parameters for the Reported Case

Technical Parameters aPDT

Light source  Low-level diode laser

Active medium GaAlAs

Wavelength 660 nm ± 10 nm

Power output 0.1 W (± 20%), CW

Irradiation mode and frequency of 
treatment

Contact, punctual, every other 
day

Model/Manufacturer MMO Duo (MM Optics LTDA)

Spot area 0.03 cm²

Exposure time per point/session/time 
treatment per week

90 s

Number of points 1

Energy per point 9 J

Energy per daily session 9 J

Dye/PIT Methylene blue 0.01%/5 min

Fluence per point 300 J/cm²

Total fluence in each session 300 J/cm²

Irradiance per point 3.33 W/cm²

Cumulative dose given 108 J/cm²

Total irradiation time 1080 s
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complex biofilm formation on the exposed bone of 
MRONJ. Aerobic and anaerobic bacterial pathogens, 
parasites, fungi, and viruses identified in MRONJ lesions 
are the targets of the reactive oxygen species released 
during the photochemical process of the aPDT. 

Minamisako et al28 state in their study that aPDT 
appears to be a safe antimicrobial treatment that saves 
healthy tissues from the harmful effects of treatment, 
justifying its use in the treatment of MRONJ. This 
statement corroborates that of Eduardo et al,29 which 
says that the reports of the use of aPDT in MRONJ are 
promising, showing efficacy in reepithelization and bone 
repair.

In cancer patients and using zoledronic acid, the risk of 
developing MRONJ is approximately 1% (100 cases per 
10 000 patients).16,30,31 This medication is widely used in 
cases of cancer with a high risk of bone metastasis, such 
as prostate, lung and breast cancers,30 as in the case of the 
patient reported in this study.

Several authors have established the trauma caused by 
poorly adapted prosthetic rehabilitation as a triggering 
factor for MRONJ.12,18,32-37 It is important to note that the 
removal of the traumatic agent, represented by the dental 
prosthesis in the case described in this study, may have 
corresponded to an essential step in the remission of the 
MRONJ. Also, the use of 0.12% chlorhexidine, a cationic 
biguanide of broad bacterial spectrum, active against 
gram-positive, gram-negative and fungus bacteria,38 
associated with the use of clindamycin, an antibiotic with 
good coverage for gram-positive and anaerobic bacteria,39  
played a key role in the resolution of the case.  However, 
it is possible that photodynamic therapy contributed to a 
faster repair of MRONJ since the remission of these cases 
tends to be slower without the use of this therapy.

Conclusion
The use of aPDT in MRONJ is still not widespread. 
However, the few studies available suggest that this 
therapy can represent an important adjuvant within a set 
of clinical protocols, as also observed in this case report. 
Randomized clinical trials should be carried out so aPDT 
benefit in the MRONJ treatment and its benefit in the 
treatment of these lesions could be evidenced with a 
greater scientific basis.
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