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Abstract

Bisphosphonates are a class of medicines which have been used for almost two decades now for management of various health
conditions such as but not limited to: a) osteoporosis, b) Paget’s disease, c) multiple myeloma, d) hypercalcemia associated with ma-
lignancy, e) breast, prostate, and lung cancer. Currently it has been advocated these drugs are causative factors for osteonecrosis of
the jaws which can be associated or not to dental intervention during patient’s medication intake. Its occurrence has been frequently
reported since the first case published in the early 2000s and with the increasing number of patients receiving this therapy dentists
must be aware of possible side effects that may occur in the jaws due to long term use of these drugs. Also, dental professionals must
be able to help preventing osteonecrosis of the jaws occurrence by discussing with oncologists and endocrinologists the best therapy
for their common patient, recognizing its signs and symptoms when present, and establishing a correct treatment for osteonecrosis
of the jaws linked to bisphosphonates. The aim of this article is to describe an aggressive case of hemimaxilla osteonecrosis in a pa-
tient treated by bisphosphonates due to breast cancer, presenting its clinical and imaginological characteristics, as well as the surgi-

cal and prosthetic rehabilitation delivered treatment.
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Introduction

Osteonecrosis of the jaws (ONJs) associated with the use of bisphosphonates (BPs) has become one of the most prominent puzzles not
only in the dental community but also in the medical field as a whole [1]. ON]Js is a clinically defined condition in which necrotic lesions of

the mandible and/or maxilla develop and persist after a course of therapy with BPs [2].

The introduction of BPs has effectively helped the treatment of patients with cancer and disseminated bone disease, however, this
evidence links its use with the occurrence of ONJs. Studies of large populations using such drugs provoking inflammatory conditions of

the jaws have shown that patients who undergone surgical procedures have an increased risk of developing ON]Js [3,4].
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With the increasing number of patients receiving BPs therapy in current days dental surgeons must be aware of possible side effects
that may occur in the jaws due to prolonged use of such drugs, becoming able to recognize its signs and symptoms, prevent its complica-

tions as well as treat possible resulting pathologic processes.

Literature Review

Bisphosphonates are bone resorption inhibitors - osteoclast-mediated bone loss - used in treating a variety of diseases, such as osteo-

porosis, metabolic and metastatic bone diseases, hypercalcemia, Paget’s disease, and multiple myeloma [5].

The ability of BPs to reduce tumor burden in the pre-clinical models of bone, has led to further studies on the potential benefits of us-

ing BPs to prevent or retard bone metastases, particularly in women with primary operable breast cancer [6].

The BPs suppress osteoclast-mediated bone remodeling for the purpose of preventing pathologic fractures, having a differential effect
on different levels on the tissue [1,5]. Bisphosphonates are mainly concentrated in the jaws, as these have a greater blood supply com-
pared to other bones and a more rapid bone remodeling that is related to the presence of teeth which determine bone remodeling daily

around the periodontal ligament [7].

It is well known that patients treated with BPs can develop ONJs associated with the use of these drugs and this has been widespread

among dentists since its first description in 2003 [8].

The differential diagnosis of ONJs should specifically excluded other common intraoral conditions including: a) periodontal disease, b)
gingivitis or mucositis, c¢) osteomyelitis, d) bone tumors and metastases among others [9]. To distinguish ON]Js from other conditions the
following definition of ONJs was adopted by the American Association of Oral and Maxillofacial Surgeons (AAOMS) where patients can be

considered as having all the three following ONJs characteristics present, as seen in Table 1 below.

Current or previous treatment with bisphosphonate

Exposed bone in maxillofacial complex which persist for more than 8 weeks

No history of jaws radiation therapy

Adapted from Ruggiero., et al. 2009 [10]

Table 1: Characteristics for diagnosis of the ONJs, accordingly to the AAOMS.

Risk patients are those who are using BPs but do not have ONJs with bone exposure. When there is an exposure the ONJs can be clas-

sified accordingly to their clinical characteristics [10], as shown in Table 2 below.

ON]Js stages/phases Features/Aspects
Stage 1 Osteonecrosis with bone exposure, asymptomatic and without signs of infection
Stage 2 Osteonecrosis with bone exposure and clinical signs of infection
Stage 3 Osteonecrosis with infection and presence of pathological fracture, extraoral fistulae or bone

Adapted from Ruggiero., et al. 2009 [10]

Table 2: ONJs Classification accordingly to the AAOMS.

When bone exposed is identified by the dentist or oncologist, even if it is minimal exposure, the patient should be referred to an oral

maxillofacial (OMF) surgeon who can better inform this patient about the nature of the disease and the bone exposure irreversibility
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without specific and indicated management, coordinating treatment in conjunction with the oncologist and endocrinologist [7].

With regard to the treatment of patients with ONJs priority should be given to eliminate pain if present, control soft and hard tissues
infection, diminish the progression or the occurrence of bone necrosis [10]. Any or further dentoalveolar surgery increases the risk of de-
veloping osteonecrosis so dental procedures such as tooth extraction, bone grafting, implant placement must be avoided. Is essential for
the periodontist to upholding a very good clinical oral health and patient’s awareness of maintaining a good hygiene in order to prevent

future problems [4].

Case Report

A 64 yr. white female in 2011 sought her dentist reporting severe pain in the right upper molars. On clinical evaluation bone exposure
was found in the interproximal areas of teeth number 2 and 3 (American Dental Association Tooth Numbering System). The X-ray of the
region showed crestal alveolar bone loss supporting those teeth. The dentist proceeded to adjust dental occlusion, performed periodontal
scaling and placement of surgical cement. Days followed with no change in the patient painful condition and the decision was made to

extract tooth number 2 and 3 which surgical procedure subsequently caused an increase in bone exposure.

In the same year patient sought dental assistance consulting with other dentist and a Panoramic X-ray was obtained which showed
abnormal right maxillary sinus transparency suggestive of sinusitis but normal radiolucency in the region of tooth number 3 evocative of

bone healing after tooth extraction (Figure 1).

Figure 1: Panoramic X-ray showing right maxillary sinusitis and a radiolucent bone

defect at the extraction site of teeth number 2 and 3.

With the persistence of non-healing teeth extraction sites in 2012 patient sought dental care with an oral and maxillofacial surgeon

who requested a CT scan of her face (Figure 2).
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Figure 2: Images showing face Computed Tomography. Four sequential axial slices
depicting right maxillary sinusitis. Concha bullosa of the right middle turbinate is visible
on the last right photo. The left maxillary sinus showing full of black - air in all slices

demonstrating normal appearance.

The CT revealed specific findings presenting an inflammatory and/or infectious process in the right maxillary sinus. Possible diagnosis
for osteomyelitis was done but during her medical report review it was found that she had breast cancer in the past, also sustaining cancer

therapy since 2005 and there were no medical authorization for her to be submitted to any dental surgical procedure.

After being examined by a periodontist in 2013 the patient was referred to an OMF surgeon for evaluation of an uncured maxillary
osteomyelitis. Upon evaluating preexisting radiographs, CT scans, conducting an extensive interview about the specific medication she
was taking, and intraorally analyzing the characteristics of the white-yellowish devitalized exposed bone, the diagnosis of ONJs induced

by BPs affecting the right posterior maxilla was done (Figures 3A-3B).

Figure 3A-3B: A. Clinical aspect of posterior right maxilla showing important bone exposure with teeth in
occlusion. It is possible to observe intense mucosal erythema. B. Anteroposterior extension of the necrotic

hemimaxilla.

In her medical history, she reported fighting breast cancer for six years, hypertension, osteoporosis, and by indication of her oncologist
she started systemic therapy with oral Pamidronate and Alendronate. Bone scintigraphy was requested, which showed intense uptake in

the right hemimaxilla extending almost to the midline region.

Some initial measures were adopted by the OMF surgeon: 1) discussed with her oncologist about BPs suspension for ninety days, 2)
sent the patient for initial ten sessions of hyperbaric oxygen therapy, and 3) administration of antibiotics (metronidazole and amoxicillin)

during six days prior surgery. During surgery, careful but effective bone debridement was performed (Figure 4A-4D).
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Figures 4A-4D: Necrotic bone removal. A. Right hemimaxilla surgically exposed. B. Chisel (green arrow)
delimiting necrotic bone from still viable structural pillars. C. Non-vital teeth number 4, 5, 6 and 7 were removed
together with the right hemimaxilla. D. Right maxillary sinus and most lateral aspect of right nasal fossa

exposed on yellow arrow depicting the dissector tip. White arrow showing the entrance of the right nasal fossa.

To remove all necrotic bone the whole right hemimaxilla was removed since it was already sequestrated and separated from support-

ing still vital bone (Figure 5).

Figures 5: Necrotic hemimaxilla containing pertinent remaining teeth removed. Note the Scheneiderian

membrane which is altered in its color and thickness.
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Right maxillary sinus curettage was performed and all remaining bone irregularities were smoothed off with a round bur. Non-inter-

rupted suture with 3-0 poliglecaprone 25 monofilament was completed (Figures 6A-6C).

Figures 6A-6C: A. Right maxillary sinus being curetted to remove all Scheneiderian membrane and necrotic debris. B. Necrotic
hemimaxilla containing pertinent remaining teeth removed. Note the Scheneiderian membrane which is altered in its color and

thickness. C. Final suture completed with 3-0 synthetic absorbable.

There was a partial loss of the right nasal fossa floor as shown in Figure 4D, along with the anterior and lower wall of the right maxilla,
and all ipsilateral teeth. Postoperative medication was conducted with clindamycin, analgesics and mouthwash with chlorhexidine during
fourteen days. Again, another ten sessions of hyperbaric oxygen therapy was completed. A removable partial denture was lab made for
her one at forty-five days after surgery (Figures 7A-7B).

Figure 7A-7B: A. Intraoral aspect of the right maxilla one month postoperatively showing with complete soft tissue

closure. B. Oral rehabilitation with well adapted partial removable prosthesis.

In subsequent clinical and radiological follow-ups the patient showed signs of complete healing. She is still under continuous supervi-

sion by the oral and maxillofacial surgeon and her physicians.
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Discussion

Osteonecrosis of the jaws (ON]s) is typically progressive leading to a subsequent involvement of adjacent teeth. The most common
clinical finding in the ON]Js is an ulcerated mucosa area and exposed devitalized bone, it has a whitish-yellow color and the surround-
ing areas of inflamed soft tissue present [11]. The characteristics presented in this clinical case resemble the exact description done by
Zanata., et al (2014) [11].

The alveolar bone surgery in patients with chronic use of BPs highly increases the risk of developing osteonecrosis [11]. As reported
here the patient had an spontaneous bone exposure which was aggravated by two surgical procedures. No specific cares were taken for

the scaling neither for teeth extractions which consisted in a major fault.

Patients who have ONJs may present asymptomatically with bone exposure and no evidence of local erythema or may present with
pain and evidence of local infection [10]. In this case, the patient had painful symptomatology with bone exposure due to the chronic use
of oral specific conjugated BPs, Pamidronate and Alendronate. Accordingly, to the literature such drugs may increase the risk of develop-

ing ONJs since they are regarded as the most potent oral BPs [5].

There is still no consensus in the current literature about a treatment protocol for ON]Js, but it is suggested a combination of lesion
surgical treatment with antibiotic therapy which should be continued for at least ten days [10,12]. Regarding the specific treatment in
this case described, antibiotic therapy, surgical removal of devitalized bone associated with varied sessions of hyperbaric oxygen therapy

was clearly established.

The literature is conflicting regarding the use of hyperbaric oxygen and some authors claim that there is no clear benefit for those
patients with the presence of exposed bone induced by BPs [8,11]. However, there are some findings in the scientific literature indicating
that hyperbaric oxygen is an effective adjuvant therapy in situations where normal healing is impaired, improving wound repair, reducing
edema, inflammation, bringing benefits to patients [2]. In this clinical case BPs were suspended for three months and subsequent twenty
sessions of hyperbaric oxygenation were conducted which certainly helped in the healing process of the remaining parts of right maxilla

and soft tissue repair.

The literature shows that ON]Js is a serious side effect of using BPs [3], which can be confirmed with this reported case. The patient
was taking oral BPs for bone metastasis control for many years. Thus, when BPs therapy is initiated patients should be advised to be also
followed by an OMF surgeon so as to ensure and encourage patient to maintain a good oral health in order to prevent or make an early

diagnosis of ONJs.

In this report, it was clearly noted that the patient underwent consultation and treatment in several dentists and it took about three
years for her to get the correct diagnosis. It aggressively points to the extreme importance of further professional education and studies
on the association between BPs and ONJs. It is indispensable general dentists and specialists to train in differential pathology diagnosis
and multidisciplinary approach involving dental clinician, OMF surgeon, periodontist, prosthodontist, oncologist, endocrinologist, onco-

logic surgeon.

Conclusion

Bisphosphonates are associated with the development of osteonecrosis of mandible and maxilla with or without previous dental
interventions, which is extremely important the interaction of dentists with the theme, assisting in the prevention and diagnosis of these
injuries by recognizing the signs and symptoms, elucidating the diagnosis thus indicating an appropriate treatment for each situation.
Regarding to this patient antibiotic therapy, surgical debridement, hyperbaric oxygen therapy, oral rehabilitation resulted in a satisfactory

treatment.
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