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Malignant myoepithelioma of the scrotum is extremely rare. We report the case of a 51-
year-old man with malignant myoepithelioma of the scrotum, wherein computed tomog-
raphy and magnetic resonance imaging revealed a lobulated soft tissue mass with calcifi-
cation, cystic component, and solid component with gradual contrast enhancement on dy-
namic contrast-enhanced scans. The patient presented with scrotal induration, and there
was no elevation of tumor markers and no evidence of a metastatic lesion on computed to-
mography and magnetic resonance imaging. Histopathological examination of the resected
scrotal specimen confirmed a well-circumscribed solid tumor with septa, a small area of
hemorrhage, and necrosis. The subsequent diagnosis was malignant myoepithelioma of the
scrotum. This case shows that scrotal malignant myoepithelioma might appear as a well-
defined lobulated mass with cystic regions. We conjecture that the enhancement pattern
and apparent diffusion coefficient values can be potential markers for scrotal myoepithelial
tumors.
© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

Myoepithelial tumors (MTs) usually occur in the salivary
glands and skin and occasionally in the soft tissues [1,2]. Ac-
cording to the World Health Organization classification sys-
tem for soft tissue and bone tumors, myoepithelioma, also
known as parachordoma, and myoepithelial carcinoma are
classified as intermediate and malignant tumors of uncer-
tain differentiation, respectively [3]. To the best of our knowl-
edge, only 1 case of scrotal MTs with no information about the
computed tomography (CT) and magnetic resonance imaging
(MRI) findings [4] has been reported in the English literature.
We report here, a case of malignant MT of the scrotum
and the features of the condition on CT and MRI, includ-
ing diffusion-weighted (DW) imaging and dynamic contrast-
enhanced (DCE)-MRI, with a review of the literature.

Case report

A 51-year-old man with a history of a gradually growing scro-
tal mass with pain was referred to our radiology department
for further assessment. Physical examination revealed indura-

A

tion of the scrotum. The results of laboratory investigations,
including levels of tumor markers, carcinoembryonic antigen,
squamous cell carcinoma-related antigen, carbohydrate anti-
gen 19-9, and «-fetoprotein, were within normal limits.

Unenhanced CT revealed a 39 mm x 27 mm x 23 mm
lobulated and heterogeneous scrotal tumor hyperattenuated
with tiny calcifications (Fig. 1A). Multiphasic enhanced CT re-
vealed a well-defined mass with cystic regions and a solid part
and septum, which showed gradual enhancement (Figs. 1B-D).
Lymph node enlargement and distant metastases to other or-
gans were not observed.

MRIrevealed a 37 mm x 25 mm x 24 mm lobulated scrotal
mass with no invasion into the surrounding tissues, including
the testes and epididymis. The tumor mainly had a heteroge-
neous area of intermediate intensity with low signal inten-
sity (SI) reticular structures on T2-weighted images (T2WIs)
(Fig. 2A). Other parts of the tumor had high SI on fat-saturated
T2WIs (Fig. 2B). The tumor had a markedly high SI area and
a slightly high SI area compared with that of the muscle on
T1-weighted images (T1WIs) (Fig. 2C). Moreover, no fat com-
ponent was visible on fat-saturated T1WIs (Fig. 2D). On DCE-
MRI (Fig. 2E) and late contrast-enhanced T1WI (Fig. 2F), the tu-
mor showed gradual contrast enhancement in the interme-
diate and low SI regions on T2WIs, corresponding to the solid

B

Fig. 1 - Computed tomography (CT) scans (soft tissue window).

(A) Unenhanced axial CT reveals a lobulated scrotal tumor with calcification.

(B) The tumor displays moderate heterogeneous enhancement with unenhanced cystic areas (arrow) in the early phase 30
seconds after contrast material injection (CMI) in the multiphasic enhanced CT scan.

(C, D) Enhanced CT reveals a well-defined mass with cystic regions and solid part and septum, which shows gradual
enhancement in the delayed phase that is acquired at 180 seconds after CMI (c axial image; d coronal image).
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Fig. 2 - Magnetic resonance imaging (MRI).

(A) Coronal T2-weighted images (T2WISs) reveal a lobulated scrotal mass with hypointense reticular structures (repetition
time [TR}/effective echo time [TE], 2000/70 ms). There are no signs of infiltration to the adjacent structures (arrow).

(B) The tumor mainly has a heterogeneous intermediate intense area with an evident hyperintense area and hypointense
reticular structures on coronal fat-saturated T2WIs (TE/TR, 3300/75 ms).

(C) The tumor has an isointense area compared that of the muscle and a hyperintense area on coronal T1-weighted images
(T1WIs) (TE/TR, 425/13 ms).

(D) Coronal fat-saturated T1WIs reveal no fat component in the tumor (TR/TE, 7.34/3.6 ms).

(E) Coronal dynamic contrast-enhanced T1WIs reveal initial heterogeneous enhancement with progressive filling-in at the
septum and solid parts (TR/TE, 7.34/3.6 ms). Pre: precontrast; 1st, 2nd, and 3rd: acquired at 35, 60, and 80 seconds after
contrast material injection (CMI).

(F) Late contrast-enhanced T1WIs with fat saturation acquired at 2 minutes after CMI show a more widespread
heterogeneous contrast enhancement at the septum and solid parts within the tumors (TR/TE, 425/13).

(G) Diffusion-weighted images show high signal intensity in the septum and solid parts where contrast enhancement is
observed (TR/TE, 5500/64.17, b-value = 700 s/mm?).

(H) The lowest mean apparent diffusion coefficient value of the tumors is 0.61 x 10~3 mm?/s (TR/TE, 5500/64.17 ms,
b-value = 700 s/mm?).

parts and septum within the tumor. These areas had a slightly cystic change and myxoid degeneration with partially hemor-
increased SI region on DW-MRI (Fig. 2G) and restriction of dif- rhagic necrosis, and the high SI region on T1WI corresponded
fusion on apparent diffusion coefficient (ADC) maps (Fig. 2H). to the hemorrhagic area.

However, no contrast enhancement was observed in the cystic Various preoperative differential diagnoses of benign
parts of the high SI regions on T2WIs, which corresponded to and malignant conditions such as myxoma, degenerated
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Fig. 2 - Continued
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Fig. 3 - Image of the cut surface of the scrotal tumor.
The cut surface of the mass shows multiple
yellowish-white tumors with hemorrhage and necrosis.

leiomyoma, malignant soft tissue sarcoma, malignant pe-
ripheral nerve sheath tumor, and even metastatic carcinoma,
based on nonspecific CT and MRI features of the sacral soft
tissue mass, were considered. However, accurately distin-
guishing these lesions based on CT and MRI findings was
challenging.

The tumor was excised through the scrotal approach. The
tumor mass was not attached to the surrounding tissue or tes-
ticle. It had a clear margin that could be completely dissected.
On the cut section, the tumor was 38 mm x 30 mm x 22 mm
in size, well-defined, lobulated, yellowish-white, and firm with
hemorrhage and necrotic change, which originated from the
subcutaneous soft tissue (Fig. 3).

Microscopically, most tumor cells comprised round atyp-
ical cells with prominent nuclei with mitoses arranged in
nests. In addition, fibrous bundles and mucinous stroma were
also present (Figs. 4A and B). The tumor did not infiltrate
into the surrounding tissue. Immunohistochemical analysis
revealed that the tumor cells were positive for vimentin,
calponin, CD10, CD99 (MIC2), and p63 and focally positive for
epithelial membrane antigen, BCL2, cytokeratin (CK) CAMS5.2,
and Ki-67 antigen. The tumor cells were not immunoreactive
for a-smooth muscle actin, desmin, «-inhibin, glial fibrillary
acidic protein, CD34, CD56, CK AE1/AE3, common leukocyte
antigen, S-100 protein, calretinin, and D2-40. These patholog-
ical findings led to the diagnosis of a malignant myoepithe-
lioma (MM) of the soft tissue.

Discussion

Soft tissue MTs are rare, and the skin and salivary gland, es-
pecially the parotid glands, are the most reported sites of MTs
[5-7]. Although extremely rare, the scrotum can be a primary
site of MTs [1]. Although most MTs follow a benign clinical
course, malignant cases exist; however, such cases are ex-
tremely rare. The incidence is not accurately known because
of its rarity.

Imaging characteristics of MTs in soft tissues have not been
well-described in the English literature, possibly due to their
low incidence [1,5]. Several papers have reported myoepithe-
lioma and MM in soft tissues that were evaluated on CT and
MRI [1,2,5,7,8]. In these papers, the soft tissue MTs were rela-
tively well-defined lobulated masses with moderate hetero-
geneous enhancement on contrast-enhanced CT. In studies
that evaluated these tumors on MR imaging, the masses com-
monly exhibited low to intermediate intensity with high SI
corresponding to the hemorrhagic areas on TIWIs and het-
erogeneous high intensity with internal septa of low SI on
T2WIs. The masses had well-circumscribed cystic regions in
the tumors on all sequences [5]. Therefore, there is no specific
imaging characteristic for the differential diagnosis of MT, and
there is an overlap between the benign and malignant presen-
tation of these tumors, making it impossible to differentiate
them using imaging alone. Hence, a biopsy is necessary [2].
There are no reports of MR images for sacral MTs. Moreover,
no previous case about the findings on DW-MRI and DCE-MRI
in patients with soft tissue MMs has been reported in the En-
glish literature. Thus, the detailed enhancement patterns of
soft tissue MMs and typical ADC values remain unclear.

DCE-MRI after a bolus injection of a contrast medium is
clinically used to evaluate the vascularity of the lesion. Ma-
lignant tumors usually demonstrate a gradual enhancement
pattern characterized by early enhancement, and the peak
contrast in malignant tumors is commonly achieved within
120 seconds in salivary gland tumors [9-11]. In a patient with
epithelioid myoepithelioma of the accessory parotid gland,
the time-SI curve generated from a DCE-MRI study displayed
a gradual enhancement pattern [12]. In contrast, the tumor
demonstrated rapid and gradual enhancement and a contrast
peak in less than 120 seconds on DCE-MRI in a patient with
MM of a submandibular salivary gland [9]. In addition, the dy-
namic enhancement curve in patients with tibial MM showed
early wash-in and early wash-out; this pattern is common
in both malignant tumors and aggressive lesions such as gi-
ant cell tumors of the bone, on DCE-MR images [13]. In the
present case report, the sacral MM showed gradual and het-
erogeneous contrast enhancement in regions corresponding
to the solid parts and septum within the tumor. Although the
enhancement pattern of soft tissue MTs on DCE-MRI has not
been fully investigated, it can be a potential characteristic for
distinguishing between benign and malignant soft tissue MTs.

DW-MRI is an unenhanced functional MRI evaluation
based on the diffusion motion of water molecules. In general,
DW-MRI can delineate malignant lesions as a hyperintense
area with excellent tissue contrast, and cases with low SI on
DW-MRI can be considered as benign lesions [14-16]. A few
previous papers have reported the DW-MRI feature and ADC
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Fig. 4 - Histopathological findings of the surgical specimen.

(A) A macroscopic view of the specimen showing a lobulated tumor with hemorrhagic necrosis and cystic changes.
(B) Microscopically, the round-shaped atypical cells with prominent nuclei with mitoses are arranged in nests. The fibrous
bundles and mucinous stroma are also present (hematoxylin and eosin stain; original magnification, x 200).

value of MTs [5,9,13]. Linghong Guo et al. reported myoepithe-
lioma of the abdominal wall with moderately restricted dif-
fusion [5]. In contrast, DW-MRIs showed hyperintensity, and
the ADC map showed hypointensity in myoepithelial carci-
noma of the tibia [13]. In a previous report, the myoepithe-
lial carcinoma of the salivary gland had a mean ADC value of
1.35 x 10~3 mm?/s, because of which the tumor was classified
as malignant [9]. The present case showed high SI on DW-MRIs
for MM with an ADC value of 0.607 x 10~3 mm?/s. These re-
sults suggest that DW-MRIs and ADC values can be potentially
useful for differentiating benign from malignant MTs, and this
needs to be assessed in further investigations.

In conclusion, sacral MM presents as a well-defined lobu-
lated mass with a cystic region and shows low to intermedi-
ate SI, with high SI corresponding to the hemorrhagic areas on
T1WIs and heterogeneous high SI with internal septa of low
SI on T2WIs, gradual enhancement on DCE-MRI, and high SI
regions on DW-MRI with low ADC values. Although the en-
hancement pattern of MMs on DCE-MRI and the diagnostic
efficiency of the ADC value have not been fully investigated,
these can be potential markers in distinguishing benign from
malignant MTs. Therefore, it is critical to consider the possi-
bility of sacral MM when examining sacral cystic tumors with
high ST on DW-MRI with an enhanced component on DCE-MRL

Patient consent

This study does not require institutional review board ap-
proval. Informed consent was obtained for the case report to
be published.

Supplementary materials

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.radcr.2021.07.013.
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