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1. Abstract deep soft tissues of the limbs, breast, liver, spleen, bone, and other

Epithelioid Angiosarcoma (EA) is a special subtype of angiosar-
coma, which is common in skin and connective tissue, and its in-
cidence reaches the peak in men aging over 60 years old. EA oc-
curring in masticator space was very rarely reported. We reported
EA in a young woman with a lesion located in the right masticator
space. Plain Computed Tomography (CT) scan showed irregular
blocky soft tissue density shadow with unclear boundary. After
enhancement, the lesions showed obviously uneven enhancement
in the arterial phase, while the lesions showed uneven decreased
enhancement in the venous phase, and there was necrotic tissue
with no enhancement. The mass in the right masticator space was
removed by extended resection under navigation, and EA was con-
firmed by postoperative pathology. The tumor recurred 9 months
after surgery, in which the tumor in the right masticator space was
resected again, and the lesion was completely resected. After sur-
gery, the patient received 30 times of adjuvant radiotherapy and 4
times of chemotherapy. Lung metastasis occurred after 15 months
of follow-up, and thoracoscopic radical resection of lung tumor
was performed. After 18 months of follow-up, the patient died of
multiple organ failure.

2. Introduction

Angiosarcoma (AS) is a rare soft tissue tumor, which mainly oc-
curs in the skin and superficial soft tissues, and it can also affect the
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organs. The male to female ratio is about 2:1. Its prognosis is poor,
and it is mainly associated with local recurrence and early metasta-
sis [1]. Epithelioid angiosarcoma (EA) is a specific subtype of AS
[2]. EA occurring in the masticator space is very rare, and it has
been scarcely reported in the literature. We reported the computed
tomography (CT) imaging and follow-up data of a case of EA in
the right masticator space, and reviewed the literature.

3. Case Presentation

In May 2018, a 28-year-old female patient was admitted to the
First Affiliated Hospital of Lanzhou University (Lanzhou, China),
complaining of a right temporal mass for more than 4 months. On
May 4, 2018, the mass in the right masticator space was biopsied
under the guidance of B-mode ultrasound. Immunohistochemical
results: tumor cells ckp (3+), vimentin (3+), glial fibrillary acid-
ic protein (GFAP) (-), S-100 (-), CD34 (3+), FacterVIII (focal
positive), SMA (-), Desmin (-), bcl-2 (-), ki67 (40%), CD45 (-),
HMBA45 (-), Melan-A (-), CD31 (mildly positive), and FIL-1 (2+,
nuclear positive). Combined with morphology (Figure 1E) and im-
munohistochemistry, EA was consistently diagnosed. Contrast-en-
hanced CT of the head and neck showed an irregular blocky soft
tissue density shadow in the right masticator space, and the plain
CT value was about 35 Hounsfield unit (HU) (Figure 1A). After
enhancement, lesions showed obviously uneven enhancement
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(Figures 1B, C), and the bone adjacent to the right zygomatic arch
showed no obvious abnormality (Figure 1D).

Subsequently, the patient received surgery in the Peking Universi-
ty School and Hospital of Stomatology (Beijing, China) on June 7,
2018. The name of the surgery was enlarged resection of the mass
in the right masticator space under navigation + right zygomatic
arch resection + right maxilla partial resection + right mandibular
coracoid process partial resection + titanium mesh implantation +
left thigh anterolateral flap transfer repair + adjacent flap transfer
repair. Postoperative pathology confirmed EA. CT reexamination
at 20 days after surgery showed that adipose tissue was filled in the
surgical area, and the plain CT value was about -95 HU (Figures
2A, B). Theright zygomatic arch was absent, which was replaced
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by preformed titanium mesh (Figure 2B), and the right maxillary
bone was absent locally (Figure 2C).

The second CT examination was performed at 48 days after sur-
gery and the following findings were achieved: multiple gas shad-
ows were observed in the posterolateral lesion of the right max-
illary sinus (Figures 3A, B), indicating postoperative infection.
The postoperative infection debridement and adjacent flap transfer
repair of EA in the right masticator space were performed. Dur-
ing surgery, the dead cavity was found under the titanium mesh
and at the posterolateral side of the right maxillary sinus, and the
diseased tissue was removed. The patient was recovered well post-
operatively.

Figure 1: A: Plain CT scan and transverse section of head and neck: soft tissue mass shadows could be observed in the right masticator space (white
arrow) and right anterior masticator space (white arrow). The plain CT scan value was about 35 HU, the density was uneven, a strip-like low density
shadow could be observed inside, and the boundary was unclear; B: Arterial phase and transverse section of contrast-enhanced CT: the mass (white
arrow) was unevenly enhanced, the CT value was about 65 HU, most of the lesions were located in the right masseter muscle, the right temporal muscle
was involved, and the border with the right lateral pterygoid muscle was clear; C: Venous phase and transverse view of contrast-enhanced CT: the un-
even enhancement of the lesion (white arrow) was weaker than before, with a CT value of about 54 HU. There was no enhancement sign in its internal
strip-like low-density shadow, and no clear abnormal enhancement was found in the right lateral and medial pterygoid muscles; D: Head and neck plain
CT scan and transverse view, bone window: there was no obvious abnormality in bone of the right zygomatic arch; E: Histological examination, HE
staining, and microscopic examination showed that the tumor cells were fat spindle shaped and epithelioid, with large and deep stained nuclei, some
nucleoli were visible, the cytoplasm was rich, weakly eosinophilic, cytoplasm was partly bright, and few vacuoles could be observed. Erythrocytes were
observed in vacuoles, mitosis was rare, necrosis could be observed locally, followed by interstitial fibrous tissue hyperplasia, partly interstitial hyaline
degeneration, tissue congestion, edema, and partly chronic inflammatory cell infiltration (Magnification, 200x).
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Figure 2: A: Head and neck plain CT scan and transverse view, soft tissue window: very low-density adipose tissue filling could be observed in the
right masticator space (white arrow), and the plain scan CT value was about -95HU, with uneven density, strip-like slightly low-density shadow and
unclear boundary. B: Plain CT scan and transverse view, soft tissue window: strip-like gas shadow could be observed in the right masticator space
(white arrow), and the right zygomatic arch disappeared and was replaced by titanium mesh; C: Plain CT scan, transverse view, bone window: right
maxillary bone was absent locally.

Figure 3: A: Head and neck plain CT scan and transverse view, soft tissue window: very low-density adipose tissue filling could be observed in the
surgical area of the right masticator space, and the plain CT scan value was about -95 HU, with uneven density. Large and slightly low-density shadows
could be observed in the right maxillary sinus and behind the titanium mesh, the boundary was unclear, and several small round-shaped gas density
shadows could be observed inside (white arrows); B: Plain CT scan, coronal view, soft tissue window: large pieces of slightly low-density shadow could
be observed in the medial side of the titanium mesh in the right masticator space and in the right maxillary sinus, CT value was about 45 HU, and gas

shadow could be observed in the posterolateral side of the right maxillary sinus (white arrow).

The third CT reexamination on March 6, 2019 showed slightly
large-scale lower and very low mixed density shadows in the me-
dial side of the titanium mesh in the right masticator space and
the posterior part of the right maxillary sinus, and strip-like en-
hancement was observed in the lesions after enhancement (Fig-
ures 4A, B), suggesting recurrence of the tumor after surgery. The
following surgeries were performed: titanium mesh removal after
EA surgery in the right masticator space + debridement in the right
masticator space + mass resection in the right masticator space
+ right anterolateral thigh flap transfer and repair + right neck
vascular exploration + adjacent flap transfer and repair + trache-
otomy. During the surgery, necrotic tissue was found under the
titanium mesh and in the right maxillary sinus cavity, and the mass
was completely removed. The postoperative pathological results
showed that there were scattered tumor-like cells in the fibrous
tissue, with mild-to-moderate atypia. The recurrence of EA was
considered. The surgery was successfully completed and the post-
operative recovery was satisfactory.

Since the first surgery, the patient had received 30 times of radio-
therapy and 4 times of chemotherapy in the Gansu Cancer Hospi-
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tal (Lanzhou, China). The specific chemotherapy and radiotherapy
regimens were unknown. The fourth reexamination was carried
out on September 4, 2019. Chest CT showed solid lobulated nod-
ular shadow in the apicoposterior segment of the upper lobe of left
lung, and vacuole sign was observed inside (Figures 5A, B). Head
magnetic resonance imaging (MRI) displayed the high-density
adipose tissue filling in the operation area of the right masticator
space (Figures 5C, D), and the lipid suppression sequence showed
the low-density adipose tissue (Figure 5E). No obvious abnormal
signal was observed in the operation area in the diffusion-weighted
imaging (DWI) sequence (Figure 5F).

The patient underwent general anesthesia, thoracoscopic radical
resection of lung tumor, and closed thoracic drainage in Jinchang
Integrated Traditional Chinese and Western Medicine Hospital of
Gansu Province (Jinchang, China) on September 05, 2019. The
postoperative pathological results confirmed EA. After surgery,
symptomatic treatments, such as anti-inflammatory and fluid in-
fusion were given, and the patient’s clinical status was relieved.
After multiple follow-up visits, the patient died at home in De-
cember 2019.
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Figure 4: A: Plain CT scan and transverse view of head and neck: small pieces of very low-density adipose tissue could be filled in the surgical area
of right masticator space, and the CT value was about —95 HU, with uneven density. On the posterolateral side of the right maxillary sinus and medial
side of the titanium mesh, strip-like slightly low-density shadows could be observed, with a CT value of about 52 HU, and the boundary was unclear
(white arrow). B: Contrast-enhanced CT and transverse view: the lesions at the posterolateral side of the right maxillary sinus and the medial side of the
titanium mesh had an obviously strip-like enhancement, the CT value was about 85 HU, and the boundary was unclear (white arrow).

Figure 5: A: Chest plain CT scan and transverse view: solid nodular shadow could be observed in the apicoposterior segment of the upper lobe of left
lung, with size of about 2.8x2.6 cm2, CT value was within 27 HU, and with uneven edges, lobulated, and burr sign (white arrows); B: Plain CT scan
and transverse section: the density of the lesion was uneven, with vacuole sign (white arrow); C: Head MRI scan, transverse section, T2WI: High-den-
sity adipose tissue filling could be observed in the surgical area of right masticator space (white arrow); D: TIWI: High-density adipose tissue filling
(white arrow); E: FS: The fat suppression sequence showed a low signal-intensity (white arrow); F: DWI: no obvious abnormal signal (white arrow)

was found in the surgical area (white arrow).
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4. Discussion

AS is a rare malignant tumor of endothelial origin [3], with an
incidence rate of 0.01/100000. The local recurrence rate and me-
tastasis rate of the disease are high. At present, there is no effective
treatment plan for AS, and its prognosis is the worst among all soft
tissue sarcomas. EA is a special subtype of AS, which is mainly
found in the head and face of elderly men, mostly in the superficial
part, and only few cases in the deep soft tissue and body cavity
were reported [4-6]. EA in the right masticator space of young
women was very rarely reported. The etiology and pathogenesis of
EA have still remained unknown, which might be related to trau-
ma, radiotherapy, glucocorticoid treatment, and exposure to arse-
nic [7]. The patient in this case had no history of trauma and no
abnormality in her medical history, suggesting that the disease was
associated with numerous predisposition factors, the pathogenesis
of this disease was complex, and further research is required.

The patient had no specific disease characteristics and imaging
manifestations, and had a certain correlation with the location of
the disease. Four months before her admission to our hospital, a
coin sized tumor was found in the right temporal region of the
patient. No treatment was performed, and the mass gradually in-
creased to the size of “broad bean”. Specialist examination showed
that the mass of about 2x2 cm2 in size could be palpable in the
right masticator space, with a hard density and a poor range of mo-
tion. It was tender when touched, and the pain could radiate to the
eyes and ears. The mouth opening was less than one finger, and the
occlusion was normal. CT showed a soft tissue mass in the right
masticator space, and the plain CT value was about 35 HU (Figure
1A), with uneven density and unclear boundary. Most of the le-
sions were located in the right masseter muscle, the right tempora-
lis muscle was involved, and the borders with the right medial and
lateral pterygoid muscles were clear. After enhancement, the le-
sions showed obviously uneven enhancement in the arterial phase,
with a CT value of about 65 HU (Figure 1B). The lesions showed
less uneven enhancement in the venous phase, with a CT value of
about 54 HU (Figure 1C), and there was a strip like low-density
shadow without enhancement in the lesions, suggesting necrotic
tissue. There was no obvious abnormal enhancement of the right
medial and lateral pterygoid muscles. No obvious sign of destruc-
tion was found in the surrounding bone (Figure 1D).

Histological manifestations of typical EA could be summarized
as follows: It was composed of large atypical malignant cells with
hyperchromatic nuclei. Malignant epithelioid cells had abundant
cytoplasm, round-shaped nuclei, and prominent nucleoli. Hemor-
rhage or necrosis was common, and mitotic rate increased [7-8]. It
was difficult to make a definite diagnosis based on histopathology
alone, and the combination of immunohistochemical techniques
was the main method for making a definite diagnosis. The vascu-
lar markers of EA included positivity of CD31, CD34, Fli-1, and
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ERG. CD31 is a specific vascular endothelial marker for diagnosis
of AS, while it is typically weakly expressed. CD34 is highly sen-
sitive, while is not specific, and it is positive in 40-100% of cases
[9]. Epithelioid sarcoma was found negative for Fli-1, while ERG
had a similar positive rate in angiosarcoma and epithelioid tumor
[10-11]. Vimentin and CD31 were interstitial and endothelium de-
rived markers. In this case, the two markers, Vimentin and CD31,
were positive, indicating that the tumor was originated from inter-
stitial and vascular endothelium. CD34 was mainly existed in pre-
cursor cells and vascular endothelial cells derived from blood sys-
tem. A small proportion of CD34 was positive in this case, which
re-confirmed that the tumor was of vascular endothelial origin.
The diagnosis should be differentiated from metastasis, epithelioid
sarcoma, epithelioid hemangioendothelioma, epithelioid leiomyo-
sarcoma, and other diseases [12].

EAhas a low incidence, high invasiveness and poor prognosis, and
there is no standard treatment for EA. Extensive surgical resection
is the main treatment, which is difficult to completely remove due
to its high invasiveness. Postoperative radiotherapy and chemo-
therapy could be supplemented for EA, while it is still prone to
recurrence and widespread systemic metastasis [13]. In this case,
the mass in right masticator space was removed by extended re-
section under navigation and the lesion was basically removed.
Postoperative infection debridement was performed 1.5 months
after surgery, and the patient was recovered well. The tumor was
recurred 9 months after surgery, the mass in right masticator space
was resected again, and the lesion was completely resected. After
surgery, the patient received radiotherapy for 30 times, and chemo-
therapy for 4 times. After 15 months of follow-up, lung metastasis
occurred and thoracoscopic radical resection of lung tumor was
performed. After 18 months of follow-up, the patient died of mul-
tiple organ failure. At present, immunotherapy is studying to show
anti-tumor activity in the treatment of EA, and its efficacy needs to
be further verified [14-16].

5. Conclusions

In conclusion, EA occurring in the masticator space is rare, with
the high degree of malignancy, easy to relapse and systemic me-
tastasis, and poor prognosis. The diagnosis is mainly confirmed
by immunohistochemistry and assisted by imaging examination.
Clinicians, radiologists, and pathologists should deepen their un-
derstanding about this disease, so that patients can receive early
diagnosis and treatment to improve their prognosis.
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