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Abstract

Osteolytic lesions of the mandible are common, and there are two important differential diagnoses that must be considered: medication-related
osteonecrosis of the jaws (MRONJ) and squamous cell carcinoma (SCC). In patients with a history of taking antiresorptive medication as
well as risk factors for neoplasia it can be difficult to differentiate between the two. We describe two cases in both of which a mandibular
osteolytic lesion was inadequately identified as either MRONIJ or SCC because of confusing clinical and histopathological features. We also
reviewed relevant publications to identify similar cases. Here we discuss our clinical dilemma when faced with two different conditions that

present with similar clinical and histopathological features.

© 2017 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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Introduction

When a patient presents with an area of exposed bone,
together with abnormal surrounding soft tissue reactions
or changes, the diagnostic differentiation between malig-
nant and benign disease can be challenging, and even the
histopathological comparison may prove difficult. The mis-
diagnosis of medication-related osteonecrosis of the jaws
(MRONJ) as squamous cell carcinoma (SCC) was first
described in a case where a presumed carcinoma turned out
to be a benign process'. In contrast, several cases have been
described of debridement of neoplastic cells in patients with
a history of having bisphosphonate or antiresorptive drugs
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given intravenously.”> So far we know of no reported cases of
the diagnoses of MRONIJ and SCC being confused in patients
being treated with bisphosphonates or antiresorptive drugs for
osteoporosis. However, with the increasing use of these drugs
in the community, they are likely to become more prevalent.
Here we describe two cases in which there was a diag-
nostic dilemma between MRONJ and SCC of the mandible
in patients being treated with antiresorptive drugs for osteo-
porosis. In both instances there was a delay in definitive
management of the lesion. The clinical and histopatholog-
ical characteristics of both MRONJ and SCC are described,
together with our initial management of the lesions.
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Fig. 1. Case 1: initial orthopantomograph showing a lytic lesion in the
posterior left mandible.

Fig. 2. Case 1: high power view of the lesion showing strong inflammatory
infiltrate and changes suggestive of squamous cell carcinoma (haematoxylin
and eosin, original magnification x 100).

Case reports
Case 1

A 90-year-old woman was referred by her dentist to the
Oral and Maxillofacial Surgery Unit (OMFS) for review of
a tooth socket that would not heal. The lower left second
molar had spontaneously exfoliated six months previously,
and since then the area had been tender. There was no paraes-
thesia of the lip or tongue. She was a non-smoker, and had
been taking alendronate 70 mg weekly orally for osteoporo-
sis for 10 years. On examination there was a 1cm x 1 cm
area of exposed bone with exuberant granulation tissue
surrounded by mild inflammation. An orthopantomograph
(OPG) showed irregular radiolucent changes in the poste-
rior left mandible that extended to the inferior alveolar canal
(Fig. 1).

An initial incisional biopsy was reported as inflamed
squamous mucosa with cellular atypia highly suspicious
of invasive well-differentiated SCC, but was inconclusive
(Fig. 2). Computed tomography (CT) of the head, neck, and
chest after injection of contrast showed a lytic lesion in the
left body of the mandible that extended into its basal bone.
There was no evidence of locoregional or distant metastases
(Fig. 3).

The biopsy was repeated, and showed exuberant polypoid
proliferation of squamous epithelium with areas of complex-

Fig. 3. Case 1: axial computed tomograph in the soft tissue window showing
a lytic left posterior mandibular lesion with erosion of the lingual cortex.

ity and pronounced inflammation. There was evidence of
cellular atypia with keratin whorls, it did not stain for P16,
and periodic acid-Schiff stain failed to show fungi. It was
concluded that the biopsy results favoured well-differentiated
SCC but could not exclude pseudoepitheliomatous hyper-
plasia, which would be more suggestive of MRONIJ. Both
biopsies were sent to other pathologists for further opinions.
It was concluded that the specimens were difficult to interpret,
and considerable caution was warranted given the long-term
use of bisphosphonates.

The results were discussed with the patient and at the
head and neck cancer multidisciplinary meeting, and it was
decided that the lesion should be treated as SCC because of
the correlation between suspicious clinical findings, imaging,
and histopathological appearance. Specifically, the rapid clin-
ical progression was regarded as an important differentiator
of aggressive disease.

Because of the confusion surrounding the pathological
results, the patient’s family opted to try complementary
medicine (chiropractic) instead, and so the operation was
delayed. The family was cautioned about the risk of pro-
gression of the disease as a result of delay in treatment and
the risk of pathological fracture and persistent infections,
but proceeded against medical advice. After three weeks she
returned to the OMEFS clinic with worsening pain and clinical
signs of progression. The lesion now consisted of a larger area
of exposed bone, about 1.5 x 1.5 cm, with increased over-
growth into surrounding soft tissue and palpable induration.
Repeat imaging confirmed progression of the lytic lesion
in the mandible, enlarged lymph nodes, and a soft tissue
enlargement extending from the bony lytic lesion (Fig. 4).
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Fig. 4. Case 1: axial computed tomograph in the soft tissue window showing
progression of an invasive lesion in the left posterior mandible.

The patient’s case was discussed at the head and neck cancer
multidisciplinary meeting and the plan amended.

She had a segmental mandibulectomy, unilateral selec-
tive neck dissection (levels 1-3), and reconstruction with a
pectoralis major flap, as a free flap was thought not to be
suitable. Her final histopathological examination confirmed
a TANIMO SCC 32 mm in maximum diameter, with inva-
sion of bone and adjacent soft tissue. One ipsilateral lymph
node was invaded by metastatic carcinoma (level 2a, without
extracapsular spread), so she was given a course of adjuvant
radiotherapy.

Case 2

An 83-year-old man was referred to the OMFS unit with a
painful, ulcerated lesion overlying the left mandibular alveo-
lus, and associated paraesthesia of the inferior alveolar nerve.
He had a history of smoking 20 packets of cigarettes/year,
and social alcohol intake. He had been seen by his local med-
ical practitioner six months earlier and was thought to have
MRONI after the extraction of a single lower left molar. On
regular review the lesion was noted to be getting progressively
worse with more symptoms. He was referred to his dentist,
who gave him chlorhexidine mouthwash and symptomatic
relief with no improvement. It was then that he developed
paraesthesia of the inferior alveolar nerve and was referred
to an oral and maxillofacial surgeon for assessment and man-
agement. He had been treated with denosumab intravenously
six-monthly for osteoporosis for the previous 18 months,
and had been taking alendronate 70 mg weekly orally for
the previous 10 years.

Fig. 5. Case 2: orthopantomograph showing an osteolytic lesion in the left
posterior mandible.

Fig. 6. Case 2: an axial computed tomography after injection of contrast
in the soft tissue window showing an osteolytic lesion in the left posterior
mandible associated with cortical erosion.

On examination he had an ulcerated lesion in the left
body of the mandible with exposed bone and surround-
ing ulcerated hypergranulation tissue with rolled margins.
An OPG showed an osteolytic lesion in the left posterior
mandible (Fig. 5) and CT showed an osteolytic soft tissue
mass associated with bony erosion (Fig. 6). He was treated by
debridement under local anaesthetic, and the debrided tissue
was sent for histopathological examination, which showed a
well-differentiated SCC.

He subsequently had a wide local excision, segmental
mandibulectomy, selective neck dissection (levels 1-3) and
reconstruction with a free fibular myo-osseocutaneous free
flap.

Final histopathological examination confirmed a
T4aNIMO well-differentiated SCC of the left mandibular
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alveolus that extended to the adjacent skeletal muscle. The
maximum dimension of the primary lesion was 16 mm,
there were three invaded ipsilateral lymph nodes, and he was
treated with a course of adjuvant radiotherapy.

Discussion

The risk of developing MRONIJ has been reported as
0.01% in patients with osteoporosis, and up to 15% in
patients taking high-dose bisphosphonates or antiresorp-
tives for malignancy.* Additional risk factors include dental
surgery, odontogenic infection, and simultaneous treatment
with chemotherapeutic agents or corticosteroids. Immuno-
suppression may be a risk factor for the development of SCC
of the oral cavity.’

MRONIJ may present asymptomatically in most cases, but
can also present with pain, paraesthesia, spontaneous exfo-
liation of teeth, and pathological fracture.* Oral SCC that
involves the mandibular alveolus can present similarly, and
is always an important differential diagnosis in such lesions.’
In cases where the patient is taking bisphosphonates or other
antiresorptive agents for malignancy, the possibility of an
osseous metastatic deposit must also be considered. It seems
prudent therefore to biopsy all suspicious osteolytic lesions in
patients taking bisphosphonates or other antiresorptive drugs,
with MRONIJ being reserved as a diagnosis of exclusion. The
suspicion of malignancy, whether it be a primary oral SCC
or a metastatic osseous lesion, should always be high.

We searched PubMed using the terms “bisphosphonate”
and “squamous cell carcinoma”, with no limitations on year
of publication, and found 136 papers, of which five were
directly relevant to both MRONIJ and oral SCC.

Arduino et al described the development of SCC within
a previously established MRONIJ site in a patient with a his-
tory of zolendronic acid (12 cycles intravenously) for acute
myeloid leukemia (AML).2 Gander et al also described cel-
lular neoplastic change within three lesions of MRONIJ that
were resected.’ These patients were also on high doses of
bisphosphonates intravenously for invasive bony malignancy.
There were no reported cases of SCC in an MRONI site when
low doses of bisphosphonates were given intravenously or
orally,j as described in our two cases.

Bisphosphonates were investigated as a risk factor for
malignant change by Vogtmann et al in 2015, who found that
there was no relation between exposure to bisphosphonates
taken orally and the development of upper gastrointestinal
(oesophageal) SCC (n=101 1).6

One case was described by Pancholi et al in 2007 in which
the diagnostic dilemma was reversed: a lesion suspected to be
SCC in the maxilla was resected and found to be MRONJ. !
This patient was previously being given zolendronic acid and
palidronate intravenously for metastatic breast cancer.

The diagnosis of MRONJ can be troublesome. Hansen
et al looked at its histomorphological features compared with
those of osteoradionecrosis (ORN), and found that MRONIJ

was associated with a more diffuse and patchy pattern of
bony necrosis.” Both MRONJ and ORN were colonised
with Actinomyces and had increased numbers of osteo-
clasts, with activity at the edges of the necrotic bone. Both
MRONJ and ORN also showed signs of pseudoepithelioma-
tous hyperplasia. We found no reports that investigated the
histomorphological differences between MRONIJ and well-
differentiated SCC.

The histopathological appearance of pseudoepithelioma-
tous hyperplasia in MRONIJ can often mimic SCC, leading
to a misdiagnosis of malignancy. This can be avoided by
alerting the pathologist to the history of the use of bispho-
sphonates or antiresorptive drugs when a biopsy is sent for
histopathological analysis. It is when the situation is reversed
that diagnosis may be difficult. Lesions with a pseudoep-
itheliomatous appearance in patients with a history of taking
antiresorptive drugs can be misdiagnosed as MRONJ when
they are in fact SCC. Providing an adequate history of the
patient when specimens are sent for analysis is crucial in
these instances.

The type and amount of tissue submitted also becomes
relevant. In MRONJ, epithelium surrounding a necrotic bony
sequestrum develops a pseudoepitheliomatous hyperplastic
reaction as it tries to shed the affected bone. Specimens
that comprise only necrotic bone are difficult to interpret,
and require more cellular atypia to be confident in sug-
gesting malignancy. A differential diagnosis of MRONJ or
well-differentiated SCC in a specimen that consists only of
necrotic bone therefore becomes difficult, if not impossible.
In invasive SCC, malignant cells may be seen infiltrating
around viable bone or soft tissue. A representative biopsy
specimen that includes abnormal tissue, normal soft tissue
margin, necrotic bone, and surrounding viable bone should
therefore supply adequate anatomical pathological informa-
tion for a reliable diagnosis.

If the patient is taking antiresorptive drugs, several factors
should alert the clinician to the possibility of a malignant
lesion including: rapid progression of the lesion clinically or
on imaging; spontaneous exfoliation of teeth; considerable
overgrowth of soft tissue; a history of cancer; risk factors
for cancer; and cervical lymphadenopathy together with a
suspicious lesion.

These features should prompt biopsy at the initial stages
of presentation. If the biopsy result is equivocal (as with case
1), then the following should be considered: repeat biopsy;
review by a specialist oral pathologist; further imaging; and
discussion at a head and neck cancer multidisciplinary meet-
ing.

Conclusion

The pathogenesis of MRONJ and SCC differ, but clinically
and histopathologically they can present similarly. Differ-
entiation between the two is critical as they are managed
differently, and because the diagnosis (or misdiagnosis) of
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a cancer carries important implications. It is critical to use
a combination of diagnostic tools such as clinical findings,
imaging, histopathological examination, and progression
over time. The value of a second opinion and a team-based
approach is also essential if the correct diagnosis and treat-
ment are to be given.
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