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Myositis ossificans circumscripta =0

after surgery and radiotherapy
and during sunitinib treatment: a case report

Pierre-Yves Cren'?", Nicolas Penel'?, Abel Cordoba?, Gauthier Decanter*, Louise Gaboriau® and
Mariem Ben Haj Amor®

Abstract

Background: Myositis ossificans circumscripta is a self-limiting, benign, ossifying lesion that can affect any type of
soft tissue. It is most commonly found in muscles as a solitary lesion. A history of recent trauma has been reported

in approximately 50% of cases. Clinically, MOC presents as a painful swelling, which rapidly increases in size. The

pain and inflammatory symptoms spontaneously disappear after approximately 2-6 weeks, and the mass stabilizes
or decreases. Radiologically, myositis ossificans circumscripta can be divided into two phases. The first is the acute
phase, which is followed by the mature phase 2-6 weeks later. During the acute phase, the radiological aspect does
not show any specific abnormality. In the mature phase, plain radiographs and computed tomography show blurred
calcifications around a hypodense center. We describe here the first case of myositis ossificans circumscripta, with
appropriate follow-up, occurring during sunitinib exposure.

Case presentation: \We report a case of myositis ossificans circumscripta in a 34-year-old man (ethnicity unknown)
receiving sunitinib for metastatic alveolar soft part sarcoma of the left thigh after surgery and radiotherapy.

Four months after the first dose of sunitinib, the patient experienced painful swelling in the surgical scar area. Mag-
netic resonance imaging showed diffuse and marked edema of the anterior compartment of the thigh, without
nodular lesions circumscribing a central core, and without bone signal abnormality. The increased visibility of the
intermuscular fascia and convergence of normal muscle fibers (black hole effect), without the displacement seen

in tumors, were suggestive of myositis. Therefore, antiangiogenic treatment was discontinued, and the symptoms
rapidly resolved within a few days. Three weeks after the discontinuation of sunitinib, the inflammatory findings
completely disappeared. Two months after the diagnosis of myositis ossificans circumscripta, plain radiographs and
computed tomography showed an extensive calcified mass measuring> 12 cm. The continuation of favorable clinical
outcomes was confirmed.

Conclusions: To the best of our knowledge, this is the first case of myositis ossificans circumscripta with appropriate
follow-up occurring during sunitinib exposure. Owing to multimodal treatment of sarcoma, we cannot rule out the
radiotherapy and surgery causality.

Keywords: Myositis ossificans circumscripta, Alveolar soft part sarcoma, Sunitinib, Magnetic resonance imaging,
Computed tomography, Plain radiograph, Pharmacovigilance
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nerves. However, it is most commonly found in muscles
as a solitary lesion [1, 2].

Herein, we report the case of a patient who developed
MOC during treatment with sunitinib after surgery and
radiotherapy for metastatic alveolar soft part sarcoma
(ASPS).

Case presentation

A 34-year-old man (ethnicity unknown) with a history of
childhood eczema and asthma presented with an ASPS
of the left thigh (10 cm) in June 2015 (Fig. 1). He under-
went neoadjuvant radiotherapy of the left thigh from
July to August 2015 (45 Gy in 25 fractions of 1.8 Gy in
3D conformal radiotherapy), followed by a large resection
including the left vastus intermedius, anterior rectus, and
part of the vastus lateralis muscles 7 weeks later (October
2015). Surgery was classified as RO.

The extension work-up revealed multiple bilateral
pulmonary micronodules that were managed via active
surveillance. In January 2016, the progression of these
micronodules led to the introduction of the first-line
systemic treatment with sunitinib at a dosage of 37.5 mg
per day, 3 out of 4 weeks. Co-medications included on-
demand inhaled fluticasone/salmeterol and salbutamol.
The initial tolerance of the treatment was good, marked

Fig. 1 Axial T2-weighted magnetic resonance (MR) image showing
a deep mass (short arrows) with high signal intensity corresponding
to the primitive lesion (ASPS). The lesion is in contact with the
cortical bone without edema or osteolysis (long arrow) MR magnetic
resonance, ASPS alveolar soft part sarcoma
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by grade 1 hand—foot syndrome, grade 1 nail toxicity
(streaks), and grade 1 diarrhea.

In May 2016, 4 months after the first dose of sunitinib,
the patient experienced painful swelling in the surgical
scar area. Magnetic resonance imaging (MRI) showed
diffuse and marked edema of the anterior compart-
ment of the thigh characterized by high signal intensity
on T2-weighted images, without nodular lesions, cir-
cumscribing a central core, and without any bone signal
abnormality. The increased visibility of the intermuscu-
lar fascia and the convergence of normal muscular fib-
ers (black-hole effect), in contrast with the displacement
seen in tumors, were other characteristics suggestive of
myositis (Fig. 2).

Therefore, antiangiogenic treatment was discontinued,
and the symptoms rapidly resolved within a few days.
Three weeks after the discontinuation of sunitinib, the
inflammatory findings completely disappeared. However,
a stony-hard zone <10 cm developed. Six weeks after the
diagnosis, plain radiograph showed well-circumscribed
ossifications in the soft parts of the external face of the
left thigh, extending>12 cm (Fig. 3). This finding was
compatible with a MOC diagnosis.

In July 2016, 2 months after the diagnosis, com-
puted tomography (CT) showed an extensive calcified
mass>12 cm in height in the anterior muscle compart-
ment, which was continuous with the cortical bone
through periosteal ossification in some places. Finally, on
MRI, the mass was hypointense without enhancement
with gadolinium on T2-weighted images, corresponding
to a calcified mass (Fig. 4).

The continuation of favorable clinical outcomes was
confirmed. Five months after the diagnosis of MOC,
the patient remained asymptomatic. A plain radiograph
showed global ossification of the mass corresponding to a
typical MOC fully incorporated into the femoral cortical
bone (Fig. 5).

Discussion and conclusions

Current management of MOC

The pathophysiology of MOC is poorly understood, but
it likely results from the inappropriate differentiation of
fibroblasts into osteogenic cells [3]. This may be second-
ary to the dysregulation of local stem cells in response to
tissue injury and subsequent inflammation [4].

The epidemiology of MOC is also poorly understood.
It occurs most often in adults aged <30 years. However,
the risk factors are poorly identified. A history of recent
trauma has been reported in approximately 50% of cases.

Clinically, MOC presents as a painful swelling, which
rapidly increases in size. Additionally, patients may pre-
sent with associated paresthesia, weakness, lymphedema,
and venous thromboembolic disease when the lesion
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Fig. 2 Early-stage axial fat-suppressed T2-weighted MR image (a) showing a marked, diffuse, high-signal edema of the soft tissue (arrows)
circumscribing a central core (star). Gadolinium-enhanced fat-suppressed T1-weighted MR image (b) shows diffuse enhancement of the
intermuscular fascia (arrows) without any nodular mass. Coronal T,-weighted MR image (c) shows extensive infiltration of the soft tissue (big arrows)
with convergence of normal muscular fibers (fine arrows) through the central core. MR magnetic resonance

compresses nearby neurovascular structures [3]. Some
local inflammatory signs such as redness and heat may be
present. Biological inflammatory syndromes may also be
associated. This constitutes an “osteogenic mesenchymal
storm” [5]. The disease is characterized by its uniqueness
and rapid progression.

After approximately 2—6 weeks, the painful and inflam-
matory symptoms spontaneously disappear, and the mass
stabilizes or decreases. This spontaneous evolution dis-
tinguishes MOC from other lesions, particularly malig-
nant tumors. This short clinical course helps to avoid
unnecessary biopsies or surgery.

Radiologically, there are two phases. The first is the
acute phase, which is followed by the mature phase
2—-6 weeks later.

In the acute phase, plain radiographs are normal, and
ultrasound may show a non-specific hypoechoic area.
Magnetic resonance imaging (MRI) shows a T2 hyper-
signal and clear focal contrast [5]. A characteristic find-
ing that helps differentiate this pathology from malignant
soft tissue tumors is the ink “black hole” effect [6] seen
on MRI that results from the convergence of normal
muscle fibers that appear to be attracted to the lesion. In
contrast, malignant soft-tissue tumors displace the sur-
rounding normal muscle fibers.

In the mature phase, the most useful tests are plain
radiographs and computed tomography, which show
blurred calcifications around a hypodense center. Ultra-
sonography shows hyperechoic arciform bands located
at the periphery of the initial hypoechoic focus. This
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Fig. 3 Plain radiograph showing a well-circumscribed mass with an
ossified shell (arrows)

radiological evolution at 2—-6 weeks after presentation is
pathognomonic for MOC.

Management is often non-surgical, based on the
“RICE” protocol (rest, ice, compression, and elevation)
or cryotherapy. In a case report of a football player with
post-traumatic MOC in the quadriceps, two doses of
pamidronate were associated with improvements in
both clinical and imaging features [7]. Surgical excision
is reserved for lesions that fail to respond to non-surgi-
cal treatment. The optimal timing of surgical excision is
unclear but traditionally it is considered to be best per-
formed once the lesion has reached maturity [2].

Prior case reports

To the best of our knowledge, we cannot find prior
descriptions of MOC occurring during sunitinib expo-
sure. We found a letter describing “myositis” in patient
treated with sunitinib, but there is no appropriate follow-
up that could confirm the diagnosis of MOC [8].

Accountability of the surgery
Trauma is the most frequently described etiology of
MOC. This may be a single trauma or repetitive minor
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trauma. Here, we considered cancer surgery to be a major
trauma. The symptoms of MOC appeared 7 months after
surgery.

Accountability of radiotherapy

To the best of our knowledge, no association between
radiotherapy and MOC occurrence has been reported in
literature.

Sunitinib accountability and physiopathology hypothesis
Sunitinib is a tyrosine-kinase inhibitor with several tar-
gets (vascular endothelial growth factor receptor, plate-
let-derived growth factor receptor, KIT, and FLT3) that
are involved in tumor growth, pathological neoangio-
genesis, and metastatic cancer progression. In preclini-
cal models, platelet-derived growth factor receptor, but
above all c-KIT, two well-known targets of sunitinib,
play a key role in bone formation, homeostasis of mes-
enchymal stem cell, and differentiation into osteogenesis
progenitors. We hypothesize that in healing scars, suni-
tinib exposure modified the mesenchymal stem cell dif-
ferentiation regulation into osteoblast-like cells [9-14].
Another hypothesis is that sunitinib alters mitochondria
functions. The accumulated reactive oxygen species can
induce myositis secondary to mitochondria damage and
dysfunction. In the continuum, mitochondria dysfunc-
tion results in the accumulated myoplasmic calcium that
induces myositis ossificans [15].

Therefore, the role of sunitinib in the pathogenesis of
MOC cannot be excluded. However, MOC development
is not a known adverse event with sunitinib in the sum-
mary of product characteristics, literature, or French
pharmacovigilance database.

Although the pathophysiology of myositis ossificans
remains poorly understood, drugs are rarely mentioned
among its etiologies. However, according to the interna-
tional database of the World Health Organization (Vigi-
lyze), among 50 cases of MOC, biphosphonates were
involved in 31. In contrast, tyrosine-kinase inhibitors
have not been implicated. A previous study mentions
drug abuse as a cause of myositis ossificans, but without
further precise details [16].

Considering these factors and the timing of events,
sunitinib responsiveness cannot be formally excluded.

Herein, we report the case of a patient who developed
MOC 7 months after neoadjuvant radiotherapy and sur-
gery for metastatic ASPS. The natural course of MOC
does not allow for a clear assessment of sunitinib liability,
particularly in the context of a recent history of extensive
surgery and radiotherapy.
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Fig. 4 Reconstructed coronal (a) and axial (b) CT images showing
an extensive calcified mass in the anterior muscle compartment
(arrowhead) that is continuous with the cortical bone through
periosteal ossification (arrow) in some places. Gadolinium-enhanced
fat-suppressed T1-weighted MR image (c) shows a hypo-intensity T1
lesion without enhancement (star) corresponding to calcification.
Note the attachment to the cortical bone (arrow). CT computed
tomography, MR magnetic resonance

Fig. 5 Plain radiograph at the mature stage shows global ossification
of the mass (arrows) with complete incorporation into the femoral
cortical bone

Abbreviations
ASPS: Alveolar soft part sarcoma; CT: Computed tomography; MOC: Myositis
ossificans circumscripta; MRI: Magnetic resonance imaging.
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