Primary Meningeal Angiosarcoma in a Child: Imaging Findings
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ABSTRACT

Primary CNS angiosarcoma is an extremely rare disease with extremely poor overall prognosis. The majority of
the few cases reported in the literature discuss lesions arising from the scalp or calvarium. Meningeal
angiosarcoma is rarely reported. Here we describe a case of primary meningeal angiosarcoma in a 13-year-old
boy with intra- and extracranial extension with emphasis on the CT, MR, and angiographic imaging features.
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Introduction

Angiosarcoma is an uncommon malignant neoplasm; it is characterized histologically by rapidly proliferating,
extensively infiltrating anaplastic cells derived from blood vessels. Angiosarcomas are aggressive and tend to
recur locally, spread widely, and have a high rate of lymph node and systemic metastases. They are classified as
WHO grade III (or malignant) hemangioendotheliomas.Primary angiosarcoma of the central nervous system,
parenchyma or meninges, is an extremely rare malignancy. It belongs to a large histological family called
malignant mesenchymal tumors; which corresponds (in the CNS) to extracranial tumors of soft tissue or bone,
most of them are sarcomas including: Angiosarcoma, chondrosarcoma, fibrosarcoma, osteosarcoma,
Rhabdomyosarcomas.® Primary meningeal angiosarcoma is rarely described, with only four cases in the last 40
years.®

Case report

A previously healthy 13-year-old boy presented with a mild headache. Unenhanced head CT demonstrated a
hyperdense dural-based mass overlying the left cerebellar convexity resembling a meningioma. The underlying
left occipital bone was normal without evidence of erosion or hyperostosis (Figurel). Although the patient was
scheduled for a brain MRI next day, the child was lost to follow-up. The patient re-presented seven months later
with a large growing retroauricular mass, dizziness, and ataxia. Unenhanced CT showed a large hyperdense left
occipital extraaxial mass, significantly increased in size since the previous CT, with extension into the left
postauricular space through a left occipital bone defect. The mass caused erosion of the left temporal bone,
without hyperostosis (Fig. 2a-b).
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An MRI of the brain demonstrated a well-defined dumbbell-shaped intra- and extracranial mass with
heterogeneous internal signal, T2 hypointense capsule, and moderate heterogeneous enhancement after
intravenous contrast administration. Internal T1 and T2 hyperintense signal with corresponding susceptibility
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artifact on gradient echo sequences was consistent with internal hemorrhage. There were prominent serpentine
and tubular flow voids, indicating high vascularity with enlarged vessels. There was no associated diffusion
restriction. The mass showed mass effect on adjacent structures compressing the left cerebellar hemisphere
medially, the left occipital lobe superiorly the fourth ventricle was partially effaced, without evidence of frank
invasion. No surrounding edema was seen. The mass invaded the left sigmoid sinus inferiorly and extended
through a bony defect in the left occipital bone into the left post auricular scalp (Fig. 2a-f). Conventional catheter
angiogram confirmed a highly vascular mass and arteriovenous shunting with feeding branches arising from the
left external carotid artery branches, including the left occipital, posterior auricular, and middle meningeal
arteries (Figure 2g).

(a) Unenhanced CT in soft tissue window demonstrates an extraaxial hyperdense
mass in the left posterior fossa (arrow), overlying the left cerebellar convexity.

(b) CT image in bone window showed neither hyperostosis nor bone erosion.

Fig. 1 :( A&B): A 13-year-old-boy with headache.

Left internal carotid artery angiogram was normal. There were no additional brain lesions or metastases on
dedicated imaging of the body and spine. The patient underwent two debulking surgeries. Given the sigmoid
sinus invasion, there was subtotal resection of the tumor. In the most recent MRI two years after the first
presentation; there was a 3 x 2 cm residual tumor (Figure 2h). The patient underwent radiotherapy.
Histopathology revealed a highly vascular tumor composed of variable sized cystically dilated and focally
thrombosed vascular spaces, many lined with atypical epithelioid cells. The cells infiltrated the adjacent
fibrofatty and muscular tissues. The tumor cells exhibited marked cellular atypia and mitotic activity reaching
SMF/10HPF (mitotic figures per high power field) (Fig. 3a, b). Immunohistochemistry revealed positive staining
of the tumor cells for CD31. The lesion was negative for CD34, FVIII, CD68, SMA, and S100. The
postoperative histopathology and immunohistochemistry established a conclusive diagnosis of angiosarcoma.
(Fig 3¢)
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Fig 2 :( a) Unenhanced CT in soft tissue window shows significant
enlargement of the mass (arrow), now with intra- and extracranial
extension.

Fig 2 :(b): CT image in bone window demonstrates an osseous defect
(arrow) in the left occipital bone with erosion (arrow head)
of the left temporal bone.

Fig 2 :( ¢) Axial T2-weighted MR image shows the heterogeneous mass
compressing the left cerebellar hemisphere and 4"ventricle with
tubular flow voids indicating high vascularity (arrow).
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Fig 2 :( d) Axial T1-weighted MR image shows intrinsic hyperintense
signal within the mass, suggesting blood products (arrow).

Fig 2 :( e) Axial FLAIR image also shows the heterogeneous mass with associated
mass effect, without significant edema in the adjacent brain parenchyma.

Fig 2 :( ) Axial post-contrast T1-weighted image demonstrates
moderate heterogeneous enhancement.
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Fig 2 :(g) Frontal projection of selective left external carotid artery
angiography shows the tumor blush and arteriovenous shunting
(arrow) in the left occipital area with feeding vessels arising from
left occipital, posterior auricular, and middle meningeal arteries.

Fig 2 :( h) Axial T2-weighted image after two debulking surgeries
shows a small residual tumor.

Fig 3 :( a) Low power field histopathology of the tumor shows highly
vascular tumor composed of cystically dilated and focally thrombosed
vascular spaces with anastamosing blood vessels lined by atypical epitheliod

cells [H-E stain].
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Fig 3: (b) High power field histopathology of the tumor shows
mitotic activity reaching SMF/10HPF [H-E stain]

Fig 3: (¢) Immunohistochemistry shows positive staining of
the tumor cells for CD31.

Fig 3 :( A, B&C) Histopathology of the resected tumor.

Discussion

Soft tissue sarcomas are rare tumors that constitute only 1% of all human malignancies ®. Even rarer are
angiosarcoma, malignant tumors that comprise less than 2% of all soft tissue sarcomas in adults ® and 0.3% in
children.® In the adult population, these tumors most commonly arise in the skin, breast, liver, and deep
tissues,® and in children, they most often arise from the mediastinum, pericardium and heart.” Meningeal
sarcomas are rare, aggressive tumors affecting children more often than adults. The current literature suggests
that this tumor presents predominantly as a pediatric disease. A literature review of CNS angiosarcomas done by
La Corte et al.® showed that there were four age specified cases of meningeal angiosarcoma in the last 40 years,
three of them were children. Even so, primary meningeal tumors occur rarely in children, comprising 0.7-4.3 %
of intracranial tumors in childhood.® Although histopathology and immunohistochemistry are necessary for
definitive diagnosis, imaging evaluation with MRI and CT enables visualization of the origin and extent of the
tumor, and evaluates meningeal involvement. All malignant mesenchymal tumors share a roughly common
imaging pattern of highly aggressive dural, skull, skull base, scalp lesions invading locally, with amorphous ill-
defined rapidly enlarging mass, often with both intra- and extra axial components @. In our patient, the extraaxial
dural-based lesion with normal adjacent occipital bone seen on the initial CT was highly suggestive of a tumor of
meningeal origin. The rapid enlargement of the tumor with calvarial destruction and extra cranial extension over
a short period of time indicated a highly aggressive malignant process. The MRI demonstrated a heterogeneous,
moderately enhancing mass with hemorrhagic components and invasion into the left sigmoid and transverse
sinuses. Flow voids within the lesion seen on MRI suggested a highly vascular lesion with arteriovenous
shunting, confirmed by selective left external carotid artery angiogram. Differential considerations
arehemangiopericytoma, metastasis, and malignant meningioma. Meningeal angiosarcoma and malignant
meningioma may appear similar and share many imaging features including dural-based location, heterogeneous
enhancement, adjacent bone destruction and local invasion. However, malignant meningiomas tend to occur in
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the adult age group and exhibit more marked adjacent peritumoral edema. Internal hemorrhage favors meningeal
angiosarcoma. Recent studies have shown that malignant meningioma display lower apparent diffusion
coefficient (ADC) values than their benign counterparts @, a feature not seen in meningeal angiosarcoma.

Conclusion

Current evidence suggests that meningeal angiosarcoma presents predominantly as a pediatric disease. Although
histopathology is necessary for definitive diagnosis, angiosarcoma has several distinguishing imaging features
that can suggest the diagnosis.
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