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ABSTRACT

Primary epithelioid sarcoma is an extremely rare malignancy of the scalp.
To date, less than a dozen such cases have been reported in the literature.
The diagnosis often is a challenge to both radiologists and clinicians. This is
largely attributed to the lack of literature on the imaging features of scalp
epithelioid sarcoma. In this report, we highlight the role of multimodality
imaging in the diagnosis of primary scalp epithelioid sarcoma and review the
epidemiology, imaging, treatment options, and prognosis of these malignant
scalp tumors. Displaying a multilobulated morphology, heterogeneous
enhancement, and restricted diffusion on MRI, these tumors typically show
central degeneration with hemorrhage, necrosis, and calcification. Wide
surgical resection and adjuvant radiotherapy are the mainstays of treatment
for localized scalp tumors. Nevertheless, the prognosis of patients with
distant metastases at diagnosis is extremely poor compared to those with
local or regional diseases.
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CASE REPORT

CASE REPORT

A 67-year-old man was referred to the emergency
department by the general practitioner for a painful growth on
his scalp over the past month. Apart from a history of
cognitive impairment, he was otherwise well. Physical
examination revealed a large pedunculated fungating mass on
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his right parietal scalp region. Assessment of the skin and the
rest of the systemic physical review were unremarkable. The
laboratory and blood tests were also unremarkable.

An initial CT brain revealed a large lobulated 10 x 5 x 5
cm soft tissue mass arising from the right parietal scalp with
peripheral calcification and patchy post-contrast enhancement
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(Figure 1). Besides areas of calcification and necrosis in the
scalp mass, there was no erosion of the underlying calvarium
nor involvement of the underlying dura or brain parenchyma.
Subsequently, contrast-enhanced magnetic resonance imaging
(MRI) brain with time-of-flight (TOF) magnetic resonance
angiogram (MRA) was performed to further characterize the
mass and delineate the extent of disease. Moreover, this could
explore the option of preoperative embolization of any feeding
vessels to the vascularized tumor. The MR examinations
revealed an avidly enhancing central vascularized pedicle
within the soft tissue mass with branches supplying peripheral
hemorrhagic components of the mass and the skin (Figure 2A-
B). Diffusion-weighted imaging (DWI) and Apparent
diffusion coefficient (ADC) images revealed restricted
diffusion within the “stalk” of the mass (Figure 2C-D). There
was peripheral blood supply to the soft tissue mass from
branches of the right superficial temporal and right occipital
arteries on the TOF MRA (Figure 2E).

An incisional biopsy of the scalp tumor was performed,
and the histology revealed a high-grade malignant epithelioid
sarcoma. Subsequent whole-body screening CT study showed
no evidence of a primary malignancy nor distant metastases.
Eventually, a wide excision of the scalp tumor with
subsequent split skin graft was performed. The histology of
the resected tumor specimen revealed surface ulceration with
mixed inflammatory cell infiltration.  Post-operative
surveillance was unremarkable with no evidence of tumor
recurrence at 36 months.

DISCUSSION

Etiology & Demographics:

Epithelioid sarcoma (ES) is a rare type of malignant soft
tissue tumor arising from mesenchymal tissue and epithelial
cells [1]. It constitutes less than 1% of all soft tissue sarcomas
[2]. ES was first described and established as a distinct
clinicopathological entity by Enzinger in 1970 [1]. In the
WHO classification, it is classified under malignant tumors of
uncertain differentiation [3].

The etiology is largely unknown, though the loss of
expression of tumour suppression gene INI1 (SMARCBL1) has
been implicated in 90% of patients with ES [4]. An association
with prior local trauma has been reported in 27% of the cases

3.

The incidence of ES has been increasing with an
incremental annual percentage change of 5.2% since 1973,
with the overall incidence reported as 0.04 per 100,000
persons in the United States in 2005 [5]. This tumor is
typically located in the extremities, and it can be subdivided
into two categories: distal and proximal variants [6]. Proximal
ES often affects the truncal soft tissues, thighs, and head and
neck. Distal ES typically involves the distal extremities of
young adults. Primary ES of the scalp is very rare, accounting
for only 3.2% of all ES cases [3]. The male-to-female ratio is
approximately 1.8:1. It affects patients between 1 and 80 years
with a peak incidence at 75 years of age [3,4].
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Scalp ES is correlated with a poor prognosis and all
relapsed cases exhibited bone erosion [3]. Necrosis exists in
up to 70% of the cases and is usually associated with central
degeneration [6]. Most cases exhibit a dominant epithelioid
morphology in the dermis and subcutaneous tissues with ulcer
and lymphovascular invasion; occasionally, granuloma-like
features, calcification and bone formation may occur [3,4].

To date, only 11 cases of scalp ES have been reported in
the literature, including our case [6]. The clinical and
pathological features of published cases and our present case
are summarized in Table 3. In the prior reports, there was a
lack of data on its characteristic imaging features allowing ES
to be differentiated from other malignant scalp tumors.
Besides reviewing the epidemiology, we seek to highlight the
characteristic imaging features of the current case, treatment
options and the prognosis related to primary scalp ES.

Imaging findings:
The diagnosis of ES of the scalp often poses a challenge

to both radiologists and clinicians because of the vast
etiologies and varied radiological appearances of scalp tumors
[7]. Multimodality imaging is employed in narrowing down
the differential diagnoses of scalp masses, as well as in
distinguishing malignant from benign scalp masses.
Furthermore, imaging can evaluate the extent of local tumor
invasion, stage disease and guide surgical biopsy and/or tumor
resection [6].

The varied radiological appearances of ES are largely
dependent on the wide-ranging histological morphologies of
the tumor [8, 9]. The rate of correct pre-operative diagnosis
was found to be as low as 13% [10]. It has been suggested that
the multilobulated radiological morphology and the irregular
and often ill-defined borders of ES may be used to
differentiate ES from other soft-tissue sarcomas, though these
characteristics may not be evident in smaller tumors [8].
Among all the previously reported scalp ES cases in the
literature, the present fungating scalp mass is shown to be the
largest in terms of size (Table 3). Besides having a
multilobulated shape, primary scalp ES shows central
degeneration with hemorrhage, necrosis, and calcification
(Figure 1). On MRI, the mass reveals central areas of
restricted diffusion with avid contrast enhancement. There are
peripheral areas of mixed MR signal intensity due to
hemorrhage, necrosis, and calcification. Tumor vascularity
and blood supply can be assessed using MR or CT angiogram.
There is often a vascular pedicle detected within the mass with
blood supply from branches of the external carotid artery,
particularly branches of the superficial temporal and middle
meningeal arteries. These imaging features, although not
particularly specific, may be present in up to 70% of primary
scalp ES [6].

Treatment & Prognosis:

Wide surgical resection and adjuvant radiotherapy is the
mainstay of treatment for localized or scalp ES [6].
Presurgical embolization can be helpful to reduce tumor
vascularity and neo-adjuvant or adjuvant radiotherapy is
useful to reduce local recurrence rate [11].
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Compared to primary ES affecting other locations, ES of
the scalp, however, has a greater tendency for local
recurrence, with a 5-year recurrence rate of 35% [6]. Being an
aggressive and infiltrative soft tissue sarcoma, ES has the
propensity to spread early via vascular and/ or lymphatic
routes. About 50% of patients develop distant metastases,
especially to the lungs, regional lymph nodes, and bones.
Furthermore, hemorrhagic ES has been suggested to be at a
higher risk of distant metastasis compared to non-hemorrhagic
tumors [12]. PET/CT has been superior to other imaging
modalities in the detection of distant metastases [6].

Patients with distant metastases have a poor prognosis
with expected median overall survival of about one year,
though these patients may be amenable to palliative treatment
with Doxorubicin-based regimens [13]. Patients diagnosed
with a local disease have a better 5-year survival of 75% as
compared to those with a regional disease with a 5-year
survival of 49% [5]. Distant metastasis at the time of diagnosis
is widely accepted as a predictor of a worse prognosis. None
of the patients who presented with distant disease survived for
5 years, while 1-year survival is estimated at 46%. Ross et al.
reported no association of the primary site of the tumor with
patient survival [14]. No survival advantage is associated with
any gender, race, or ethnic group [5].

Differential diagnoses:

Based on the morphology and MRI appearance of the
current scalp ES, the differential diagnosis (DD) includes
other malignant mesenchymal neoplasms of the scalp
including angiosarcoma, adult-type fibrosarcoma (AFS),
leiomyosarcoma, malignant peripheral nerve sheath tumor
(MPNST), and malignant proliferating trichilemmal tumor
(MPTT). Poorly differentiated squamous cell carcinoma
(SCCA) must be added to the DD panel given its overlapping
pathological similarities with ES.

Angiosarcoma

Angiosarcomas account for 2% of all adult sarcomas. It
usually affects men between 55-70 years of age [15]. These
tumors originate from the endothelial cells of blood vessels or
lymphatics. On MRI, angiosarcomas typically demonstrate
local infiltration of the subcutaneous tissue and muscles of the
scalp. They may contain areas of necrosis and serpiginous
vessels due to high tumor vascularity. Having a central
vascular pedicle, similar to ES, angiosarcomas have a
propensity to hemorrhage. Being highly aggressive, they have
a high rate of local recurrence even after wide surgical
resection [16]. Furthermore, they tend to have multifocal and
hematogenous dissemination, particularly to the lungs [15].

Adult-type fibrosarcoma (AFS)

AFS represents 1-3% of all reported sarcoma cases [17].
It is more common in males than in females and usually
presents between the ages of 30 and 55 years. These are
painless and slow-growing tumors that often occur in the
extremities, trunk, and pelvis, and rarely occur in the
retroperitoneum, mediastinum, head, or neck [18]. These are
highly vascularized tumors with well-defined borders but
often manifest local ulceration and hemorrhage. Advanced
cases may show necrosis, degeneration, and bony erosion [19].
Histologically, AFS typically demonstrate V-shaped bundle
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formation and a herringbone pattern [20]. MRI typically
shows T1 and T2 inhomogeneity (often T1 iso- to hypointense
and T2 hyperintense) with peripheral contrast enhancement.
Hematogenous spread of metastases to the lungs and axial
skeleton has been reported in 9-63% of AFS cases [18].

Leiomyosarcoma (LMS)

Primary LMS accounts for 2-3% of all soft-tissue
sarcomas and commonly affects men between 40-60 years of
age [21, 22]. LMS is classified as cutaneous or subcutaneous,
based on its location of origin in the scalp [23]. They are often
seen as solitary, well-defined nodules measuring up to 6 cm in
post-traumatic or sun-exposed skin. Compared to smaller
cutaneous subtypes, larger subcutaneous subtypes of LMS
arise primarily from the smooth muscle layer of vessel walls
and grow rapidly [22, 23]. Furthermore, the subcutaneous
subtype has the highest rate of local recurrence (50-70%) and
distant metastasis (30-40%) [23]. Intratumor necrosis and
calcification can be detected on imaging.

Malignant peripheral nerve sheath tumor (MPNST)

MPNST is a rare and aggressive malignancy that accounts
for 5-10% of all soft tissue sarcomas with only about 8-16%
occurring in the head and neck region [24]. Up to 50% of
MPNST occurs in patients with neurofibromatosis type-1 (NF-
1), while de novocases usually result from malignant
transformation of a pre-existing plexiform neurofibroma [25].

Malignant proliferating trichilemmal tumor (MPTT)

Proliferating trichilemmal tumor (PTT) is an uncommon
benign lesion, which may be misdiagnosed as squamous cell
carcinoma. It is also known as proliferating trichilemmal cyst
and pilar tumor of the scalp [26]. Although 90% of PTTs
occur on the scalp, they have also been found on the chest,
abdomen, buttocks, upper extremities, and vulva [27].
Malignant transformation of PTT (MPTT) usually presents
between the ages of 60 and 70 years, affecting women in 80%
of cases with an age range from 27 to 83 years [26]. Although
MPTTs is known for its slow growth with long disease
duration, it may become malignant when the cell growth rate
increases, at which point the tumor surface ulcerates, bleeds
and exhibits necrosis. These tumors recur and metastasize
more frequently than squamous cell carcinoma and ES.

On MRI, these tumors are T1 isointense and T2
hyperintense relative to muscle. Contrast-enhanced CT shows
a large, well-encapsulated, cystic mass predominantly in the
subcutaneous layer [28]. These tumors have well-enhancing
walls of variable thickness which contain multiple speckled
calcifications and several foci of smooth soft-tissue elevations
arising from its inner walls.

Squamous cell carcinomas (SCCA)

These are the second most common skin malignancies
after basal cell carcinomas (BCCA) however, SCCA are more
aggressive and have a higher propensity to metastasize [29].
Around 3-8% of SCCAs are located in the scalp, and they
have a greater tendency to ulcerate. SCCs of the scalp often
present with chronic, non-healing ulceration which can
partially attribute to their late diagnosis. As they are often
diagnosed at an advanced stage, they have a greater propensity
to invade and recur.

Zhang et al.
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Conclusion

Being an aggressive and infiltrative soft tissue sarcoma,
primary scalp ES has the propensity to spread early, usually
via hematogenous or lymphatic routes. Patients with distant
metastasis portend a worse prognosis compared to those with
local or regional disease. Therefore, early and accurate
diagnosis and prompt initiation of treatment are paramount in
patient management.

TEACHING POINT

Knowledge of MRI helps narrow the diagnosis of malignant
scalp masses; the presence of a vascular pedicle supplying the
fungating scalp mass distinguishes epithelioid sarcoma from
other scalp malignancies. Presurgical embolization followed
by wide surgical resection and adjuvant radiotherapy are the
mainstay treatment for localized scalp epithelioid sarcoma.
Distant metastasis portends a worse prognosis compared to
local or regional disease hence accurate diagnosis and prompt
treatment are paramount in patient management.
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FIGURES

Figure 1: A 67-year-old man with a right parietal scalp tumor with histologically proven epithelioid sarcoma.

FINDINGS: Non-enhanced axial (A), and contrast-enhanced computed tomography (CECT) in axial (B) and coronal (C) planes
demonstrate a large heterogeneously enhancing "mushroom™ shaped soft tissue mass arising from the right parietal scalp region
without the involvement of the underlying skull bone or brain. There are areas of calcification, enhancement and necrosis within

the mass (arrows).

TECHNIQUE: Non-enhanced CT and CECT of a 67-year-old man in axial and coronal planes. GE Medical System Revolution.
Slice width = 3.12 mm. Intravenous contrast = Omnipaque 350. Total amount contrast administered = 50 ml.
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Figure 2: A 67-year-old man with a right parietal scalp tumor with histologically proven epithelioid sarcoma.

FINDINGS: Coronal (A) and sagittal (B) T1-weighted post-contrast MRI reveal avid enhancement in the center of the scalp mass
(relative to the periphery) resembling the "stalk" of a "mushroom™ (arrows). Axial Diffusion-weighted imaging (DWI) (C) and
Apparent Diffusion Coefficient (ADC) (D) images reveal restricted diffusion within the center or "stalk" of the scalp mass
(arrows).

Time of flight (TOF) MR angiogram (E) Maximal intensity projection (MIP) image in coronal plane reveals the scalp mass
deriving the main blood supply from branches of the right occipital (arrowhead) and right superficial temporal (arrow) arteries.

TECHNIQUE: Post-contrast MRI of the 67-year-old man in coronal (A) and sagittal (B) planes. GE Medical system Signa
Architect. Magnetic strength = 3 Tesla. TR = 23ms. TE = 7ms. Slice width = 1 mm. Intravenous contrast = Dotarem. Total
amount contrast administered = 10 ml. DWI (b =1000) (C) and ADC (D) MRI in axial planes. Slice width= 4 mm.

TOF-MRA (E) MIP of the 67-year-old man in coronal plane. GE Medical system Signa Architect. Magnetic strength = 3 Tesla.
TR =23ms. TE = 7ms. Slice width = 1 mm. No intravenous contrast was administered.

Radiology Case. 2021 Nov; 15(11):1-9 6

WO09'SASB)ATO[OIPRY MMM



Journal of Radiology Case Reports

General Radiology:

Primary Epithelioid Sarcoma Manifesting as a Fungating Scalp Mass — Zhang et al.

Imaging Features and Treatment Options. A Case Report and Literature Review

Etiology o Loss of expression of tumour suppression gene INI1 (SMARCB1)
Incidence ¢ 0.04 per 100,000 for all epithelioid sarcoma

o Of which, 3.2% affects the scalp
Gender Ratio e 1.8 Male to every female

Age predilection | e

Between 1 to 80 years of age
Peak incidence at 75-year-old

Risk factors .

Loss of expression of tumour suppression gene INI1 (SMARCB1)
Local trauma

Treatment .

Local disease: Wide surgical resection and adjuvant radiotherapy; presurgical embolization to reduce
tumor vascularity; neo-adjuvant or adjuvant radiotherapy to reduce local recurrence.
Distant metastases: Palliative treatment with Doxorubicin-based regimens

Prognosis .

Local disease: 5-year survival of 75%

Regional disease: 5-year survival of 49%

Distant metastases: 1-year survival of 46%.

50% develop distant metastases, especially to lungs, regional lymph nodes, and bones.
5-year recurrence rate: 35%

Findings on .
imaging

MRI: T2 hyperintensity with restricted diffusion in the tumor center; peripheral heterogeneous T1 and T2
intensities with areas of necrosis and/or ulceration; homogeneous central and patchy peripheral contrast
enhancement.

Multilobulated morphology with irregular and ill-defined borders

A vascular pedicle within the mass with blood supply from various arterial branches

Table 1: Summary table of epithelioid sarcoma.

AFS= Adult-type Fibrosarcoma, BCCA= Basal cell carcinoma, CE= contrast-enhanced, CT= computed tomography, MRI = Magnetic
resonance Imaging, MPNST= Malignant peripheral Nerve Sheath Tumor, MPTT= Malignant proliferating trichilemmal tumor, SCCA=
squamous cell carcinoma
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Diagnosis Age (years) Common locations Recurrence/ Metastasis Imaging features of the scalp tumors
Sex
Angiosarcoma 55-70 Constitutes 2% of all soft- Hematogenous and distant MRI: T1 and T2-weighted hyperintense
tissue sarcomas; associated metastasis primarily to the tumor with infiltration of the
Men with chronic lymphoedema lungs and nodes. subcutaneous tissue and muscles of the
in Stewart-Treves syndrome. scalp, associated with necrosis, and
serpiginous vessels due to high tumor
vascularity.
AFS 30-55 Painless, lower extremities, Hematogenous metastasis 9- MRI: T1 and T2 inhomogeneous tumor
rarely retroperitoneum, 63% to with peripheral enhancement. Highly
Men>women mediastinum, head, and neck  lungs and bones vascularized tumor with hemorrhage
and ulceration. Classic “herringbone”
pattern and collagenous stroma.
Epithelioid 17-60 Extremities; rarely affect the  High-rate local recurrence and  MRI: T2 hyperintensity with restricted
sarcoma scalp. distant metastases of 35% and  diffusion in the tumor center;
Men: Women 50%, respectively. Local heterogeneous T1 and T2-weighted
1.5:1.0 recurrence with lymphatic intensities with necrosis and ulceration.
invasion, skin ulceration, Tumor shows homogeneous central and
necrosis, and bone erosion. patchy peripheral enhancement.
Leiomyosarcoma  40-60 2-3% of all soft tissue Subcutaneous types had a CECT: Heterogeneous enhancement
sarcomas higher rate of local recurrence  with internal tumor necrosis and
Men (50-70%) and distant calcifications. MRI: T1 hypointense and
metastases (30-40%). mild T2 hyperintense lesion with
heterogeneous contrast enhancement
MPNST 20-50 Head, neck, and extremities. ~ 5-10% of all soft tissue Tumor causes scalloping and
sarcomas. High-rate relapses remodeling of the adjacent skull bone.
Men with despite active therapy. Poor MRI: T1 and T2 heterogeneous lesions
NF1 prognosis. with restricted diffusion, and
heterogeneous enhancement.
MPTT 60-70 Slow progressive growing Frequent recurrence and MRI: Well-encapsulated T1 isointense
tumor with ulceration, metastasis and T2 hyperintense, cystic mass with
Women 80%  necrosis, and hemorrhage. speckled calcification
Tumor prevalence - scalp
90%, less common in other
sites - chest, abdomen,
buttock, vulva
SCCA 65 Chronic non-healing Second most common skin MRI: T1 hypointense and

Men>Women

ulceration in the face and
extremities; 3-8% SCCA
located in the scalp.

cancer after BCCA. Local
recurrence and distant
metastases in advanced stage

heterogeneously T2 hyperintense, with
homogeneous contrast enhancement.
Avid FDG uptake on PET/CT

Table 2: Differential diagnosis table for large malignant scalp tumors.
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General Radiology: Primary Epithelioid Sarcoma Manifesting as a Fungating Scalp Mass — Zhang et al.
Imaging Features and Treatment Options. A Case Report and Literature Review

Case  Age/ Position Tumor size Radiological Histological Stage Prognosis Reference

No. sex (cm) features

1 34/F Temporal  3.0x2.5x1.5 Lobulated growing EC; CN; pseudo Local FD,18 mo  Kimetal [9]
space mass granulomatous

2 18/M Occipital 2.7x2x1.5 NM EC; hemorrhage; LNM - Gurwale et al
region necrosis [30]

3 32/IM Parietal - Mass; ulcers; BE; EC; CN Local - Tocco et al
bone high serum calcium [31]

level

4 21/F Supra- 2x4 NM; BE EC; CN; thin fibrous LNM Recur in Hanna et al
auricular septa; inflammation 10th year [32]

5 M Scalp 2.2x2.5 NM; hemorrhage SC; CN; thin fibrosis; Local FD, 72 mo Hanna et al

inflammation [32]

6 30/F Parieto- 6x5 NM; BE; hemorrhage EC Recurred Recur in Suwantemee
occipital 3rd year et al [33]
scalp

7 47/M Scalp - Ulcer SC; high grade Local - Skoog et al

[34]

8 7IM Scalp - Not specific Central degeneration or  Local FD,15mo  Grossetal
CN [35]

9 1/F Forehead - - - - FD,24mo  Kodetetal

[36]

10 80/M scalp 1.5x1x0.8 Mass; ulcer SC; CN,; collagen Local FD,12mo  Zhangetal
deposition; [6]
inflammation; pseudo
granulomatous

11 67/M Parietal 10x5x5 Vascular, Epithelioid cells Local FD, 30mo Current case

(Cur scalp hemorrhage Sarcomatoid cells

rent) CN, peripheral Ca+

Table 3: Demographic, imaging, and histological data of 11 cases of primary epithelioid sarcoma of the scalp in the literature.
Ca+: calcification; M: male; F: female; NM: nodular mass; BE: bony erosion; CN: central necrosis; EC: dominated epithelioid tumor cells
with abundant eosinophilic cytoplasm, vesicular nuclei and small prominent nucleoli; SC: dominated spindle or rhabdoid tumor cells with an
apparent fascicular, fluvial or herringbone arrangement; LNM: Lymph node metastases; FD: free of disease.

Adapted from Zhang X-W, Deng Y-J, Zhou L, Deng H. Epithelioid sarcoma of the scalp: a case report and literature review. International

journal of clinical and experimental pathology 2019;12(10):3908-3914.

ABBREVIATIONS

Apparent diffusion coefficient

AFS = Adult-type fibrosarcoma

BCCA = Basal cell carcinoma

CECT = Contrast-enhanced computed tomography
DD = Differential diagnosis

DWI = Diffusion-weighted imaging

ES = Epithelioid sarcoma

LMS = Leiomyosarcoma

MPNST = Malignant peripheral nerve sheath tumor
MPTT = Malignant proliferating trichilemmal tumor
SCCA = Poorly differentiated squamous cell carcinoma
T1W = T1-weighted

TOF = Time of flight
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