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Abstract

We report a case of osteonecrosis of the jaw (ONJ) in a patient un-
dergoing concurrent treatment with the molecularly targeted agents
denosumab and sunitinib for metastatic renal cancer. A 68-year-old
man with multiple lung and bone metastases from renal cell carci-
noma revisited our institute with exposed bone in the lingual posterior
area of the right mandible. The clinical findings were consistent with
ONJ according to the diagnostic criteria for bisphosphonate (BP)-
related ONJ, although he had not been treated with BPs. His clinical
symptoms gradually worsened during conservative treatment with an-
tibiotics; thus, he ultimately underwent surgical treatment after imag-
ing studies confirmed osteomyelitis with necrotic bone and cellulitis
of the right mandible. A definitive diagnosis of chronic osteomyelitis
with sequestrum formation and no malignancy was made on the ba-
sis of histopathological findings. Follow-up clinical and radiological
examinations show satisfactory postoperative recovery, and there has
been no recurrence of osteonecrosis or osteomyelitis since seques-
trectomy, a period of almost 2 years.
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Introduction

Bone metastases frequently arise from cancers of the lung,
breast, prostate, and kidney. Bone metastases can complicate
activities of daily living, and it is thus crucial to use bisphos-
phonates (BPs) or denosumab to control skeletal-related events
(SRE) in patients with such metastases [1, 2]. BPs have been
widely used to decrease pain, the risk of pathological fracture,
and the development of bone metastatic tumors. However, BP-
related osteonecrosis of the jaw (BRONJ) [3-8] is a serious
complication that decreases patient’s quality of life. Numerous
reports of BRONJ have been published during the past decade.
More recently, denosumab, which has a different mechanism
of action from BPs, has been used to control SRE [1, 2]; how-
ever, reports indicate that denosumab is also associated with
osteonecrosis of the jaw (ONJ) [9-15]. BPs and denosumab are
classified as antiresorptives, which have been associated with
ONI. In addition, some studies indicate that angiogenesis in-
hibitors such as bevacizumab and sunitinib might affect onset
or exacerbation of ONJ [16-20]. Furthermore, recent studies
indicate that concomitant use of angiogenesis inhibitors and
antiresorptive agents affects ONJ incidence, exacerbation,
and/or treatment outcomes [21-30].

We report a case of ONJ in a patient undergoing nearly
concurrent treatment with the molecularly targeted agents den-
osumab and sunitinib for metastatic renal cancer.

Case Report

A 68-year-old man revisited the oral and maxillofacial surgery
department of our hospital complaining of gingival irregularity
in the lingual posterior region of his right mandible and tongue
pain, which had persisted for about 3 weeks. His medical his-
tory included hypertension, type 2 diabetes, hypothyroidism,
and multiple metastases to the right lung, left adrenal gland,
left ilium, left ischium, and left femur from de novo renal cell
carcinoma of the left kidney. Multiple metastatic tumors in
the right lung were partially resected in 2006. New metasta-
ses in the right lung and left suprarenal gland were discovered
in 2007, and chemotherapy with interferon was administered.
Several years later the patient underwent radiotherapy for
metastatic lesions in the left ilium, ischium, and femur, which
were revealed by computed tomography (CT) in 2012 (Fig.
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Figure 1. Metastatic lesions (arrows) in the left ilium, ischium, and fe-
mur.

1). Resection of a metastatic tumor and intramedullary nail
fixation for a lesion in the left femur were performed after ra-
diotherapy. The patient then started treatment with sunitinib
(for metastatic renal cancer) and denosumab (to control SRE
caused by bone lesions).

About 6 months before the present consultation, he visited
our department for control of dental infection before undergo-
ing anticancer therapy with sunitinib and denosumab. After a

Figure 2. Intraoral photograph showing exposed bone (arrow) in the
lingual posterior area of the right mandible.
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Figure 3. Panoramic radiograph at revisit showing a slightly widened
periodontal ligament space in the tooth cervix, periodontal alveolar
bone resorption in the area surrounding the right lower second molar,
and sclerosis of cancellous bone in the molar region of the right man-
dible.

diagnosis of periodontitis, the right maxillar second premolar
and first and second molars and left mandibular third molar
were extracted in July 2012. Progress after tooth extraction
was satisfactory; thus, the dental consultation was terminated
and anticancer therapy was started. Sunitinib (12.5 - 50.0 mg
daily) was given orally from October 2012 to March 2013. He
also received once-monthly subcutaneous injections of deno-
sumab from December 2012 through February 2013 until the
development of gingival irregularity and tongue pain.

Intraoral examination at his revisit in February 2013 re-
vealed a 10 X 4 mm area of exposed, sharp-edged bone in the
lingual posterior area of the right mandible (Fig. 2). The sharp
edge of the necrotic bone was easily ground, without need for
anesthesia. We also observed an abrasion on the right lateral
margin of the tongue, which was likely due to the sharp edge
of the exposed bone. A panoramic radiograph obtained on the
same day revealed typical findings of periodontitis of the right
mandibular second molar and sclerosis of cancellous bone in
the right molar region (Fig. 3).

The exposed necrotic bone and neighboring teeth were
conservatively treated for 8 weeks after the present consulta-
tion; however, surgical treatment became necessary because of

Figure 4. Intraoral photograph showing a fistula, with gingival redness
and swelling, on the buccal gingiva of the mandibular right second mo-
lar.
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Figure 5. CT images immediately before sequestrectomy reveal characteristic findings of chronic mandibular osteomyelitis.

the gradual worsening of his clinical symptoms. The patient re-
ported severe pain in the gingiva and right mandible, swelling
in the right buccal region, and severe trismus. A red, swollen
fistula was obvious in the buccal gingiva near the right man-
dibular second molar (Fig. 4). After several imaging studies,
he underwent hyperbaric oxygen therapy before and after tooth
extraction and sequestrectomy of the mandible. Radiographic
images before sequestrectomy revealed sequential widening of
a periodontal ligament space on the right mandibular second
molar and extension of the affected region within and at the
periphery of the jaw bones. A CT examination immediately
before surgery revealed findings typical of chronic osteomy-
elitis with sequestration (Fig. 5). Magnetic resonance images
indicated bone marrow edema, sequestration, inflammation of
soft tissues around the right mandible, and absence of bone
metastases in the mandible (Fig. 6a, b).

Histopathological analysis of specimens obtained from

sequestrectomy indicated that the lesion was chronic osteomy-
elitis with sequestrum formation (Fig. 7). In addition, atypical
histopathological features consistent with vascular endothelial
cell injury were noted in specimens from the granulation tis-
sue of affected gingiva, in contrast to the regular features of
pyogenic granuloma. There was no evidence of malignancy in
any specimen.

Follow-up clinical and radiological observation shows
satisfactory postoperative progress, and the patient has had no
recurrence of ONJ or osteomyelitis since sequestrectomy, a pe-
riod of almost 2 years.

Discussion

CT and magnetic resonance imaging findings from our patient
were consistent with chronic osteomyelitis and cellulitis of the

Figure 6. MR images of the right mandibular lesion and bone metastasis in the left femur. (a) Metastatic tumor in the left femur
(arrow). (b) Pathological change in the bone marrow of the right mandible (arrow).
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Figure 7. Histopathological specimen obtained during sequestrectomy
(hematoxylin and eosin, x 4).

mandible. We suspected that periodontal infection of the right
mandibular second molar directly caused the pathological
changes. Definitive histopathological diagnosis confirmed the
imaging findings. Although our ultimate diagnosis was ONJ,
it is difficult to determine if the present pathological condition
should be classified as osteonecrosis or osteomyelitis. Because
the clinical findings of our patient conformed to the diagnos-
tic criteria of BRONJ [4, 6-8], we may have been too quick
to conclude that the pathology was ONJ, even though he had
never been treated with BPs. This case demonstrates the possi-
bility of sequential aggravation of inflammatory conditions un-
der conservative treatment and shows that hyperbaric oxygen
therapy and surgical removal of inflammatory tissue, includ-
ing necrotic bone, can lead to successful recovery of bone and
soft tissue. These findings suggest that the pathological con-
dition of our patient was curable mandibular osteomyelitis. A
few studies have assessed treatments for patients with BRONJ
and recommended surgical resection and/or hyperbaric oxygen
therapy as part of multimodal therapy for patients with severe
disease complicated by deep-seated soft tissue infection or re-
fractory osteomyelitis [31-34]. Evidence regarding effective
imaging modalities and treatments for ONJ has been accumu-
lating [34]. Nevertheless, additional studies are necessary in
order to clarify the pathogenesis of this disease.

Our patient was receiving denosumab, which was admin-
istered during almost the same period as sunitinib. Because
our patient’s initial symptoms began after the start of deno-
sumab therapy, we assume that his condition was related to
denosumab. Denosumab is a human monoclonal antibody and
has specific and high affinity for human receptor activator for
nuclear factor kB ligand (RANKL). The combination of deno-
sumab and RANKL inhibits activation of RANK and controls
the formation, function, and survival of osteoclasts. Numer-
ous recent studies have reported an association between ONJ
and denosumab. Sunitinib is a peroral multitargeted tyrosine
kinase inhibitor that selectively inhibits signaling pathways
in various receptor tyrosine kinases which control cell pro-
liferation, angiogenesis, and tumor metastasis. Sunitinib may
inhibit the function of receptors in the innate immune system
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and those responsible for osteoclast differentiation. Potential
causes of ONJ include not only antiresorptive agents such as
BPs or denosumab but also anti-angiogenic agents such as
bevacizumab, sunitinib, and sorafenib, and some researchers
now use the terms medication-related osteonecrosis of the jaw
(MRONJ) [32, 35] and drug-related osteoclastic disease of the
jaw [5]. Moreover, recent studies found that concomitant use of
angiogenesis inhibitors and BPs affects ONJ incidence, exac-
erbation, and/or treatment outcomes [21-30]. Several of these
studies concluded that the combination of BPs and antiangio-
genic agents may be associated with increased ONJ incidence
and/or exacerbation. Although there appear to be no reports
on osteonecrosis or osteomyelitis related to concurrent use of
denosumab and sunitinib in the English literature, we believe
that concurrent use of these drugs was the likely causes of ONJ
onset and exacerbation in our patient. In addition, our patient
had a long medical history, including various interventions for
primary and metastatic cancer; therefore, increased suscepti-
bility to infection may have resulted in jaw osteonecrosis or
osteomyelitis. The likely pathological condition of our patient
was multiple-drug-related mandibular chronic osteomyelitis.
The possibility of vascular endothelial cell injury of the af-
fected gingiva was carefully considered in histopathological
analysis, as this may have been a factor in the prolongation
and exacerbation of his condition. In any event, dental disease
is a known risk factor for ONJ [33, 34], which strongly sug-
gests that infection and inflammation have roles in ONJ patho-
genesis. Dental infection due to periodontitis of a mandibular
molar almost certainly had a substantial impact on ONJ onset
and development in our patient. Obvious inflammatory find-
ings were not observed in regions where teeth had been pro-
phylactically extracted before administration of denosumab
and sunitinib. Although we cannot identify the principal con-
tributory factor in ONJ development, it is essential to prevent
and control dental infection in patients who are compromised
because of therapeutic interventions, including administration
of molecular target drugs. Therefore, it is essential to establish
an oral health management system based on multidisciplinary
medicine or a medical network.
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