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Abstract

Spindle cell/sclerosing rhabdomyosarcoma (ssRMS) is a new subtype of rhabdomyosarcoma included in the World Health
Organization soft tissue and bone tumor classification in 201 3. Despite the increasing number of reported cases of ssRMS,
the imaging characteristics of ssSRMS are not established. Herein, we present the case of an elderly Japanese woman with
ssRMS of the masticator space with intracranial invasion without destruction of the adjacent bone. Attention should be
paid to the presence of intracranial infiltration that may indicate a worse prognosis. Tumor growth without bone destruc-

tion could be a key finding to differentiate ssRMSs from conventional subtypes of rhabdomyosarcoma.
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Introduction

Rhabdomyosarcoma (RMS) is a rare and aggressive
malignancy that may originate from primitive mesen-
chymal cells that arise anywhere in the body, including
sites where striate muscle is not found (1). RMSs are
common in children, representing 5% of all childhood
cancers (2). RMSs are rare in adults; soft-tissue sar-
comas make up fewer than 1% of malignancies in
adults and RMS make up only 3% of all soft-tissue
sarcomas (3). RMSs were traditionally classified into
three main subtypes: embryonal; alveolar; and pleo-
morphic. Imaging findings of these conventional sub-
types of RMSs are variable and non-specific; solitary
unilateral bulky lesions showing either extremely low,
high or intermediate signal intensities compared to
muscles on T2-weighted (T2W) images, and moderate
contrast enhancement with non-enhancing areas repre-
senting central necrosis or cavitation (1).

However, additional variants were identified, includ-
ing spindle cell RMS and sclerosing RMS (ssRMS);
these were added as a new subtype in the latest classi-
fication of diseases of the World Health Organization
(WHO) (4).

Despite the increasing number of reported cases of
ssRMS (5-395), little is known about its radiological
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findings. Herein, we present a case of ssSRMS in the
masticator space with an intracranial invasion without
destruction of the adjacent bone of the skull base. We
also compare the radiological findings of ssRMS with
those of conventional subtypes of RMS.

Case report

A 67-year-old Japanese woman visited our hospital
with swelling of the right temporal region that had
been present for the prior three weeks and left-sided
hemiparesis for the prior one week. The patient had
no history of medication or surgical intervention. The
results of routine laboratory tests were normal. On
computed tomography (CT), the right temporal mass
consisted of two components; an extracranial compo-
nent in the right masticator space and an intracranial
component in the right middle cranial fossa (Fig. 1a).
The skull base sandwiched by the two components of
the mass was not destroyed, but rather showed sclerosis
and thickening (Fig. 1b).

On magnetic resonance imaging (MRI), the extracra-
nial component showed homogeneous high intensity on
T2W (Fig. 2a) and iso-intensity on T1-weighted (T1W)
images compared to that in the muscle. The intracranial
component showed heterogeneous high intensity on
T2W (Fig. 2b) and T1W images (Fig. 2c). Many flow
voids were seen within the mass. On diffusion-weighted
imaging (DWI), the solid area showed mild high inten-
sity (Fig. 2d). The minimum apparent diffusion coeffi-
cient (ADC) of the solid area was 0.88 x 10™>mm?/s.

On coronal contrast-enhanced fat-suppressed TIW
images, the mass showed homogenous contrast
enhancement in the extracranial component, whereas
it showed heterogeneous enhancement in the
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intracranial component. The extracranial and intracra-
nial components communicated via the foramen ovale
(Fig. 2e). Magnetic resonance angiography (MRA)
showed that many branches of the right external caro-
tid arteries (branches from deep temporal artery and
middle meningeal artery) were distributed in the
tumor (Fig. 2f). Perfusion-weighted images showed ele-
vated blood flow and blood volume in the tumor.

As the intracranial component of the mass caused
compression and distortion of the brainstem, which
threatened the life of the patient, emergency surgery
was performed and the intracranial component of the
mass was resected. The tumor was fibrous and severely
adhered to the dura of the temporal base, although the
margin between the tumor and temporal lobe was clear.
Intraoperative findings proved the intracranial tumor
component was connected to the extracranial compo-
nent through the foramen ovale.

The histopathologic analysis showed the tumor con-
sisted of interlacing, fascicular proliferated spindle-
shaped tumor cells and fibrocollagenous stroma
(Fig. 3a). Rhabdomyoblast-like cells with cellular
atypia were occasionally observed (Fig. 3b). Bone inva-
sion of the tumor cells was identified. Dilated blood
vessels, necrotic changes, and hemorrhages were fre-
quently seen. On immunohistochemistry, the tumor
cells were positive for desmin (Fig. 3c¢), myogenin
(Fig. 3d), and vimentin, but negative for caldesmon
and CD34. The Ki-67 labeling index was 36.6%. In
conjunction with the histological and immunohisto-
chemical findings, the tumor was diagnosed as ssSRMS.

The patient’s symptoms were relieved after the sur-
gery and no additional treatments were performed. The
patient died of an intracranial recurrence of the tumor
at approximately three months after the surgery.

Fig. 1. Coronal contrast-enhanced CT images showed that the mass consisted of two components; the extracranial component in
the right masticator space (a; arrows) and the intracranial component in the right middle cranial fossa (a; arrowheads). The floor of the
right middle cranial fossa showed bone sclerosis and thickening (b; arrow).
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Fig. 2. On axial T2W images, the extracranial component of the mass showed homogeneous mildly high intensity (a; arrow)
compared to the muscles, and the intracranial component showed heterogeneous intensity (b; arrow) suggesting intratumoral nec-
rotic or cystic changes. On axial T1WV images, the intracranial component of the mass partially demonstrated high intensity (c; arrow)
representing intratumoral hemorrhaging. On DWI obtained with b= 1000 s/mm?, the solid area of the mass showed slightly high
intensity (d; circle). The ADC value of the same area was 0.88 x 1073 mm?s. On coronal contrast-enhanced fat-suppressed TIW
images, the extracranial and intracranial components of the mass demonstrated heterogeneous and strong contrast enhancement.
The coronal section through the foramen ovale shows the two components communicated with each other via the foramen ovale
(e; arrow). On oblique MRA images, the extracranial component of the mass was fed by the deep temporal artery (f; arrow).

The intracranial component of the mass was fed by the middle meningeal artery (f; arrowhead).

Discussion

Our literature search identified 163 reported cases
of ssRMS (5-35). The key epidemiologic features of
ssRMS are summarized in Fig. 4a and b. Although
ssRMSs have been reported in all age groups (<1-79
years), 57% of the cases were detected in adults (>18
years). There was a mild predilection for boys/men
(60%). Approximately one-third of the cases occurred
in the head and neck region. However, to the best of our
knowledge, the present case is the first case of ssSRMS in
the masticator space with intracranial invasion.
Although the masticator space is a predilection site
of ssRMS, there have been no reports of ssSRMS cases
originating from intracranial tissues. Additionally, in
the present case both the intra- and extra-cranial com-
ponents were fed by branches of the external carotid
arteries. These features suggested that the ssRMS of
our patient arose primarily from the masticator space
and extended into the middle cranial fossa via the for-
amen ovale. Interestingly, the intracranial component
showed more heterogeneous intensity on TIW and

T2W images compared to the extracranial component,
suggesting intratumoral hemorrhaging and necrotic
changes. These changes might represent a rapid and
aggressive alteration in the intracranial component,
but not in the extracranial component.

It has been reported that the conventional subtypes
of RMS in parameningeal locations (such as the naso-
pharynx, the parapharyngeal space, the masticator
space, the nasal cavity, paranasal sinuses, the mastoid,
and the middle ear) could spread to the skull base or
intracranial area, and this finding was related to worse
prognoses (1). The details of the present case indicate
that ssRMSs can also show intracranial invasion.
Clinicians should note this finding because it may
lead to a poorer prognosis, as in the conventional
subtypes.

In our patient’s case, there was no lytic lesion in the
skull base, but there was sclerosis and thickening of the
bones. This finding is consistent with previous reports
of ssRMS (14,22,27). This growth pattern without bone
destruction may be a key finding to differentiate
ssRMSs from the conventional subtypes of RMS,
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Fig. 3. Hematoxylin and eosin (H&E) stain (x400 magnification) section showed that the tumor consisted of interlacing, fascicular
proliferated spindle-shaped tumor cells and fibrocollagenous stroma (a). Rhabdomyoblast-like cells with cellular atypia were
occasionally observed (b). On immunohistochemistry, desmin (c) and myogenin (d) were positive.
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Fig. 4. Site distribution of ssRMS in previously published cases (a). Head and neck and extremities are the most common sites of
ssRMS. Age distribution (by decade) of SSRMS in the published cases (b). ssRMSs are diagnosed in a wide age range.

which tend to show the destruction of adjacent
bones (36).

There are only ten case reports of ssSRMS showing
radiological findings or images of ssRMS (10,14,21—
24,27,28,30,34). These are summarized in Table 1. In
most cases, sSSRMSs show mildly high intensity on T2W
and iso-intensity on TIW images compared to the mus-
cles. On post-contrast images, sSRMSs have shown het-
erogeneous enhancement. These findings are similar to

those of the other subtypes of RMS (37). Intratumoral
hemorrhages and necrotic changes are occasionally
seen in sSRMSs, as in the other subtypes (37).

The minimum ADC of the tumor in the present case
was slightly higher than those of the other subtypes of
RMS (0.88 x 10 >mm?/s versus 0.72 x 10~>mm?/s)
(38), and we speculate that this is because the cell dens-
ity of ssRMS is lower than that of the other subtypes
due to the rich fibrocollagenous stroma characterizing
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Table I. Radiological findings of ssRMSs.

Age W TIW Contrast
Case no.  (years)/Sex Location imaging imaging  enhancement Hemorrhage  Necrosis  Reference
| 66/F Tongue ND ND ND ND ND (10)
2 19/M Tibia High Iso Heterogeneous well  (+) (+) (14)
3 23/M Plantar High ND ND ND ND (1)
4 40/M Masticator space  High Iso ND ND ND (22)
5 40/M Masticator space  High ND ND ND (+) (23)
6 26/F Chest wall ND ND ND ND ND (24)
7 58/M Hypopharynx High Iso Well ND ND (27)
8 36/M Parotid gland ND ND (+) ND ND (28)
9 24/M Occipital bone ND Low Inconspicuous ND (+) (30)
10 50/M Hard palate ND ND Heterogeneous ND ND (34)
I 67/F Masticator space  High Iso Heterogeneous well  (+) (+) Present case

ssRMSs, spindle cell/sclerosing rhabdomyosarcomas; ND, not described.

the histopathology of ssRMS. The tumor in the present
case showed many flow voids on T2W images and ele-
vated blood flow and blood volume on perfusion
images, suggesting its hypervascular nature.

In conclusion, we have reported the case of an elderly
woman with ssRMS with both extracranial and intra-
cranial components. ssSRMSs of the masticator space
can show intracranial invasion, which may be associated
with a bad prognosis. ssRMSs can grow without bone
destruction, which could be a key to differentiate
ssRMSs from the conventional subtypes of RMS.
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