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Abstract

Epithelioid hemangioendothelioma (EHE) is a rare vascular tumor, and develops infrequently
in the central nervous system. To our knowledge, this is the first case of EHE of the spinal
cord. An 85-year-old man presented with about 6-month progressive myelopathy. Magnetic
resonance imaging (MRI) demonstrated an oval-shaped intradural extramedullary mass at
T10 level with extensive intramedullary edema. A reddish tumor was removed via a total
laminectomy of T9-T10. Histologically, the tumor cells with nuclear atypia and active mito-
ses were immunopositive for vascular tumor markers, and formed a lobular architecture
associated with capillary-sized vessels lined with edematous endothelial cells. Although very
rare, EHE should be considered in the differential diagnosis of a spinal intradural extramed-
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ullary tumor.
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Introduction

Epithelioid hemangioendothelioma (EHE) is a rare
vascular tumor, accounting for less than 1% of
all vascular tumors.® EHE is most often found
in the lung, liver, and bones, and is rarely located
in the skull base, dura, or brain parenchyma.'?
To date, no previous reports have described EHE
of the spinal cord, although there was a report
of EHE of the filum terminale.? The authors here
report the first case of EHE of the thoracic spinal
cord.
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Case Report

An 85-year-old man with a past history of cerebral
infarction and the sequela, mild right hemiparesis,
presented with progressive gait disturbance, hypes-
thesia in the lower limbs, and bladder bowel
dysfunction for the last 6 months. On the neuro-
logical examination, his muscle power in the right
and left lower limbs was 3/5 and 1/5 in manual
muscle testing, respectively. Sensation to pinprick,
temperature, and light touch was reduced at the
level of T10 and below. Both lower limbs showed
hyporeflexia possibly by aging. Magnetic resonance
imaging (MRI) showed an intradural extramedullary
mass lesion at T10 level, which was oval-shaped
and well-defined; was isointense on T1-weighted
images and hyperintense on T2-weighted images;
and had an intense peripheral ring enhancement
with homogenous central enhancement by a contrast
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Fig. 1 Preoperative spinal MRI (A-C, sagittal images; D-F, axial images). T1-weighted images (A, D) show an
intradural extramedullary oval-shaped isointense lesion at T10 level, which is hyperintense on T2-weighted images
(B, E) and has an intense peripheral ring enhancement with homogenous central enhancement by gadolinium (C, F).
An extensive intramedullary hyperintense area is also revealed on T2-weighted images (B, E), and the part of
the area in the spinal cord is enhanced at T10 level (arrow; F). MRI: magnetic resonance imaging.

medium (Fig. 1). T2-weighted MRI also revealed an
intramedullary hyperintense area extending from
T4 level to conus medullaris, which was partially
enhanced at T10 level. There were no findings
suggesting metastatic lesions on whole-body computed
tomography scans. The tumor was diagnosed as
neurinoma or meningioma tentatively, and removed
surgically as follows.

Under general anesthesia, the patient was set in
a prone position, and a midline skin incision was
made from the spinous process of T8 to that of T10.
Under a microscopic magnification, when total
laminectomy was performed at T9-10 and the dura
mater was opened, a reddish mass and dilated veins
were revealed on the thoracic spinal cord and under
the arachnoid membrane (Fig. 2). The arachnoid
membrane was separated easily from the tumor.
The tumor was partially adhered to the spinal cord,
but existed only extra-pially. The tumor was totally
removed en bloc. No feeding arteries were found
while removing the tumor.

Fig. 2 An intraoperative photograph through the surgical
microscope (upper) and the illustration (lower). After
dural opening, a reddish mass (asterisk) and some dilated
veins (arrows) are found on the thoracic spinal cord.
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On histopathological examinations, tumor cells
had oval nuclei with frequent atypia as well as
mitoses and pale eosinophilic cytoplasm, forming
lobular architectures associated with capillary-sized
vessels (Fig. 3A). Endothelial cells lining vessels
were edematous. Immunostaining showed that
endothelial cells and tumor cells were positive for
factors CD31 (Fig. 3B) and CD34 (Fig. 3C), and that
nuclei of cells were positive for erythroblast-trans-
formation-specific-related gene (ERG) (Fig. 3D).
However, tumor cells were negative for signal
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Fig. 3 Histopathological findings. Hematoxylin and eosin staining (A) shows many capillary-sized vessels lined
by endothelial cells and tumor cells with mitoses (arrows). Immunostaining shows that endothelial cells and tumor
cells are positive for CD31 (B) and CD34 (C), and that nuclei of tumor cells are positive for ERG (D) and negative
for STAT6 (E). MIB-1 index is approximately 32.6% (F). Scale bar = 25ym. ERG: erythroblast-transformation-
specific-related gene.

transducer and activator of transcription 6 (STAT6)
(Fig. 3E). MIB-1 index was approximately 32.6%
(Fig. 3F).

The postoperative course was uneventful. His
motor disturbance gradually improved, although
sensory disturbances in the lower limbs persisted.
MRI obtained 2 weeks post-surgery showed no
residual tumor and the reduction of an hyperintense
area on T2-wegihted images to between T6 and T10
levels. The patient and his family refused any
adjuvant therapy including chemotherapy and
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radiotherapy because of his old age. The patient
was transferred to a rehabilitation center on the
21st postoperative day, but thereafter his neurolog-
ical status was not improved. He underwent neither
adjuvant therapy nor neuroimaging, and died of
aspiration pneumonia 19 months after surgery.

Discussion

Hemangioendothelioma is a vascular tumor composed
of endothelial-derived tumor cells, and has been
used to designate a heterogeneous group of vascular
lesions ranging from benign conventional heman-
gioma to angiosarcoma.” EHE is one of the subtypes
of hemangioendotheliomas. EHE develops from
vascular endothelial or pre-endothelial cells, and
is the second malignant vascular tumor following
angiosarcoma according to the International Society
for the Study of Vascular Anomalies classification
for vascular anomalies,” accounting for less than
1% of all vascular tumors.! EHE may develop at
any age, but is the most popular in middle-aged
people.” EHE can arise in diverse organs and tissues
including soft tissues, lungs, liver, bones, breasts,
lymph nodes, and many other sites, while it has
been rarely reported in the skull base, dura, or brain
parenchyma.'®® To the best of our knowledge, there
has been no report of the primary EHE of the spinal
cord, although there is only one case report of filum
terminale EHE.® The EHE of the filum terminale
was isointense on both T1 and T2 sequences of
MRI, and was enhanced intensely by a contrast
medium.® The present case was the first EHE case
of the spinal cord, which was an extra-pial tumor
with isointensity on T1-weighted images, hyperin-
tensity on T2-weighted images, and central contrast
enhancement with more intense enhancement
peripherally. Our case was also associated with an
extensive intramedullary edema, which was partially
enhanced possibly by blood-brain barrier disruption.

The differential diagnosis of intradural extramed-
ullary EHE includes neurinoma, meningioma, and
other vascular tumors. Preoperative diagnosis of
EHE is challenging because of its rarity and no
characteristic findings on neuroimages. The most
common intradural extramedullary tumors are
neurinomas and meningiomas, both of which are
usually hypo- to iso-intense on T1-weighted images,
iso- to hyper-intense on T2-weighted images, and
are enhanced well.®'? If neurinomas or meningi-
omas have cystic changes, necrosis, or calcification
on neuroimages, they can be differentiated from
vascular tumors such as hemangioma and EHE;
otherwise, it is almost impossible to do that. The
differentiation among vascular tumors including

extramedullary hemangioma and EHE may be also
impossible on neuroimages.*!V

Histologic and cytologic features together with
immunohistochemistry analyses allow us to differ-
entiate EHE from hemangioma and angiosarcoma.?
To diagnose epithelioid hemangioma, areas of
conventional epithelioid hemangioma morphology
should be sought: conventional epithelioid heman-
gioma is comprised of vessels lined by plump
endothelial cells that project into vascular lumina,
causing the so-called tombstoning.'? In contrast,
EHE is incapable of forming true vascular channels,
although EHE shows endothelial differentiation and
consists of endothelial cells arranged in nests and
cords, associated with spindle-shaped tumor cells.'*¥
Murali et al.'¥ reported the cytologic characteristics
of EHE, which consists of epithelioid cells with
moderate to large amounts of cytoplasm as well as
nuclear pleomorphism associated with nuclear
grooves.' As to immunohistochemistry, CD34 is
poorly specific for vascular tumors and positive in
more than 90% of vascular tumors and a variety of
mesenchymal tumors, whereas CD31 and ERG are
more specific vascular tumor markers than CD34.1%1%
As ERG is a nuclear stain, it complements the cyto-
plasmic and membranous staining of CD31.'® EHE
is positive for both CD31 and ERG, confirming the
tumor’s endothelial nature.'® STAT6 is a highly
sensitive marker of solitary fibrous tumors and
hemangiopericytomas.'” In this case, the tumor was
positive for CD31, CD34, and ERG, but negative for
STAT®, indicating a benign or malignant vascular
tumor,'® while denying solitary fibrous tumor and
hemangiopericytoma. Angiosarcoma was excluded
because of no well-formed vascular channels in this
case, although very high MIB-1 index indicated that
the tumor cells were mitotically active like angio-
sarcoma.'® Hemangioma was also excluded based
on very high MIB-1 index and no areas of the
so-called tombstoning. The tumor in this case might
arise from blood vessels on the pial surface of the
spinal cord because the tumor existed extra-pially
and was easily separated from the arachnoid membrane.

Due to its rarity, treatment options and the prog-
nosis of EHE are controversial. EHE has no standard
treatments, and has been treated by surgery only, or
chemotherapy and/or radiation therapy following
surgery.?) For localized lesions, surgical resection
would be better.»¥ There is no consensus about the
efficacy of radiation therapy.” In contrast to heman-
gioma, however, EHE has metastatic potential.? Case
reports and case series have reported the efficacy of
cytotoxic chemotherapy, immune therapy, and targeted
therapies for metastatic diseases of EHE,!¥ although
no data of large randomized controlled trials are
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available as to the optimal treatment strategy. Reported
chemotherapy regimens include (1) bevacizumab
monotherapy; carboplatin, pemetrexed, and bevaci-
zumab; carboplatin and etoposide; and adriamycin,
dacarbazine, and ifosfamide for cytotoxic chemo-
therapy; (2) interferon alpha; and lenalidomide for
immune therapy; (3) apatinib; sorafenib; pazopanib;
and sirolimus for targeted therapies; and (4) combined
chemotherapy such as apatinib combined with doxo-
rubicin and cyclophosphamide.*?? In this case,
surgical resection of intradural extramedullary EHE
was effective for improving the patient’s neurological
findings, but a long-term outcome was poor without
adjuvant therapies.

Although EHE is very rare, especially in the spinal
cord, we should consider it in the differential diagnosis
of a well-demarcated and well-enhanced mass lesion
in the intradural extramedullary space of the spine.
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