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a b s t r a c t 

Epithelioid hemangioma of bone is a rare, locally aggressive but benign vascular tumor that 

is now recognized as a distinct entity from other vascular neoplasms. It is often difficult to 

distinguish on imaging studies from other vascular tumors, including epithelioid heman- 

gioendothelioma, which can lead to misdiagnosis and inappropriate treatment. We present 

the characteristic features and multimodality imaging findings in the case of a 24-year-old 

female with multifocal epithelioid hemangioma of the first and second metacarpal bones 

with extension into the surrounding soft tissue. 

© 2019 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Epithelioid hemangioendothelioma (EHE) is a rare
intermediate-grade vascular tumor that displays a highly
variable clinical course [1,2] . It was first described as a tumor
of soft tissues with a distinct epithelioid or histiocytoid
endothelial cell histologic makeup that had an intermediate
clinical course between that of benign hemangioma and a
malignant angiosarcoma [3] . EHE can involve single or mul-
tiple organs and can be uni- or multifocal, which has been
shown to correlate with overall outcomes and survival in sev-
eral studies [4–6] . In both single and multiorgan involvement,
EHE is most commonly found in the liver (21%), lung (12%),
liver plus lung (18%), and bone (14%), although many other
sites have been reported [2,4] . 
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Clinical symptoms vary widely based on location of the
tumor. If associated with soft tissue of the extremities, it
can present as a poorly-circumscribed mass with pain, lo-
cal swelling, and pathologic fracture, but many patients are
asymptomatic [2,7,8] . When associated with the lung, patients
can present with chest or pleuritic pain, but again, are usually
asymptomatic. Concurrently, when found in the liver, patients
can describe nonspecific symptoms such as weight loss, right
upper quadrant pain, or symptoms associated with hepatic
failure [1] . 

Radiographically, EHE of bone appears as a unicentric or a
multicentric clustering of lytic lesions at the epiphyses of bone
and is commonly associated with periosteal sclerosis, cortical
disruption, and expansion [7,9] . It has been reported that in
up to 40% of cases, there may be soft tissue components [7] . It
can be challenging to identify on imaging and could be easily
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Fig. 1 – (a) Left wrist AP (a) and oblique (b) radiographs showing multiple lytic areas involving the proximal first and second 

metacarpal bones (white arrows). At least one of these lesions demonstrates adjacent cortical disruption (white star). (b) Left 
wrist AP (a) and oblique (b) radiographs showing multiple lytic areas involving the proximal first and second metacarpal 
bones (white arrows). At least one of these lesions demonstrates adjacent cortical disruption (white star). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mistaken for carcinoma due to its epithelial appearance. Thus,
understanding its presentation and characteristic imaging is
paramount in early identification and treatment. In this re-
port, we present a case of EHE occurring in the first and second
metacarpal bones with involvement of surrounding soft tissue
discovered in radiologic studies and verified by pathology as
literature is limited regarding EHE in the bones of the hand. 

Case 

A 24-year-old female with no significant past medical history
presented with a 7-month history of left thumb and wrist
pain associated with intermittent weakness and swelling that
did not improve with NSAID use. She had initially been di-
agnosed with left wrist tendonitis at an outpatient clinic
3 months prior and was prescribed wrist exercises, a soft wrist
brace, and topical pain relief agents, which provided no re-
lief. No imaging was performed at this time given the lack
of any known injury to the area, and the patient’s age. She
reported that with lifting or holding heavy objects, or with
prolonged use, she experienced stiffness and swelling of her
left first digit and wrist that was occasionally accompanied by
first and second digit paresthesias. She could also feel 2 small
bumps on her left wrist that seemed to be growing larger, but
were not erythematous and did not demonstrate overlying
skin changes. On physical exam, there was tenderness at the
base of the left first and second digits with mild swelling of
the wrist. No bruising, erythema, or warmth was noted, and
the patient was able to demonstrate full range of motion of
her wrist with some discomfort. 

Initial evaluation included a left wrist radiograph that re-
vealed multiple lytic lesions with smooth, scalloped margins
throughout the proximal first and second metacarpal bones,
with thin sclerotic margin ( Fig. 1 ). A bone scan was then per-
formed to evaluate for the possibility of additional sites as well
as a potential site for biopsy. A whole-body bone scan showed
no abnormal osseous tracer uptake separate from the lytic le-
sions of the left first and second metacarpals ( Fig. 2 ). 

This was followed by magnetic resonance imaging (MRI) of
the left upper extremity with and without contrast, demon-
strating a locally aggressive neoplastic process with scattered
foci of signal void that could have represented chondroid ma-
trix or vascular flow voids. There was associated scalloping
and cortical disruption, as well as extensive extraosseous en-
hancing soft tissue components ( Fig. 3 ). Further characteriza-
tion of the bony component with computed tomography of the
left upper extremity with and without contrast demonstrated
an avidly enhancing soft tissue process with involvement of
the first and second metacarpal bases as well as adjacent
soft tissue ( Fig. 4 ). This soft tissue mass lesion did not have
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Fig. 2 – Bone scan of the hands in anterior and posterior projections demonstrates focally increased radiotracer activity at 
the left proximal metacarpal and carpal bones (arrow). 

Fig. 3 – Noncontrast enhanced CT of the left hand 

redemonstrates multiple lytic lesions in the proximal first 
and second metacarpals in addition to adjacent soft tissue 
mass (white arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

computed tomography evidence of internal matrix, effectively
excluding chondroid lesion from the differential, making a
benign, locally aggressive vascular soft tissue neoplasm the
most likely imaging diagnosis. Additional potential differen-
tial considerations such as atypical infection, plasmacytoma,
and metastasis were considered much less likely give the pa-
tient’s constellation of clinical symptoms, absence of systemic
symptoms, and age. She was then referred to orthopedic on-
cology, where a biopsy of the mass was obtained. This mass
was subsequently surgically excised. 

Hematoxylin and eosin stain revealed proliferation of
blood vessels with epithelioid endothelial cells without atypia
( Fig. 5 ). Pathology then performed a nuclear stain, ERG, to
confirm the endothelial nature of the cells ( Fig. 6 ). To fur-
ther prove the benign nature, an additional smooth muscle
actin stain was performed, which demonstrated pericytes sur-
rounding the capillaries, a finding not seen in angiosarcoma.
Given these pathologic findings, the final diagnosis was EH. 

Discussion 

Radiographically, EH is described as a well-defined lytic lesion
commonly associated with cortical expansion. However, occa-
sional cortical disruption with soft tissue extension has been
reported [2–4] . Because of the overlapping features, it can be
challenging to differentiate EH from other vascular or epithe-
lial lesions such as EHE or carcinoma. In this report, we present
a case of EH of the first and second metacarpal bones in a
24-year-old female with involvement of surrounding soft tis-
sue discovered in radiologic studies and verified by pathol-
ogy as literature is limited regarding EH in the bones of the
hand. Correct identification of EH is essential, as treatment
and prognosis differ from that of higher-grade vascular tu-
mors. 

Epithelioid hemangioma (EH) is a rare, benign, yet locally
aggressive, vascular tumor that can be difficult to distinguish
from the spectrum of vascular abnormalities, ranging from
hemangioma to angiosarcoma, by imaging. First described as
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Fig. 4 – (a) MRI left hand with contrast. (a) STIR. (b) T1-weighted postcontrast. Multiple lytic lesions in the proximal first and 

second metacarpals which demonstrate heterogeneous high T2/STIR signal (white arrows) and avid homogeneous contrast 
enhancement (yellow arrows) with intratumoral flow voids (blue arrow). (b) MRI left hand with contrast. (a) STIR. (b) 
T1-weighted postcontrast. Multiple lytic lesions in the proximal first and second metacarpals which demonstrate 
heterogeneous high T2/STIR signal (white arrows) and avid homogeneous contrast enhancement (yellow arrows) with 

intratumoral flow voids (blue arrow). 

Fig. 5 – Hemotoxylin and eosin stain of the specimen 

magnified 400 × reveals plump endothelioid cells (black 

arrow) and admixed eosinophils (black arrowhead). 
Additional myopericyte is noted, cells which wrap around 

endothelial cells and line the small vasculature of the body 

such as capillaries (blue arrow). 

 

 

 

Fig. 6 – High power image of an ERG nuclear stain, which 

confirms the proliferating endothelial cells of the tumor 
(brown stained cells). 

 

 

 

 

 

angiolymphoid hyperplasia with eosinophilia, epithelioid he-
mangioma is a now a well-recognized distinct clinicopatho-
logic entity, separate from other vascular tumors of bone
[2,3,7] . While most consider EH a benign neoplasm, there have
been reports of associated lymph node involvement and in-
stances of local recurrence [2,4,6] . In fact, the most recent
2013 World Health Organization Classification designated it as
intermediate grade, “locally aggressive, rarely metastasizing”
elevating it along the spectrum, although to a lesser degree
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than malignant EHE and angiosarcoma [9] . While increasing
the grade to intermediate level, there have been no reported
deaths associated with this disease process [2,4,7] . The patho-
genesis of EH is largely unknown, although it may represent an
unusual reactive process after local trauma, infections, arte-
riovenous shunting, or hyperestrogenemia [1,10] . This tumor
usually appears from the third to sixth decades of life (aver-
age age of 35) and affects males and females equally [2] . Most
reported cases of EH arise in the skin and soft tissues, particu-
larly of head and neck. It can also occur as an osseous tumor,
and rarely as a purely intravascular lesion [1] . In a study of
50 cases, osseous EH involved long tubular bones (40%), distal
lower extremities (18%), flat bones (18%), vertebrae (16%), and
small bones of the hand (8%) [2] . EHs are typically solitary le-
sions, but up to 25% display multifocal disease. Nielsen et al,
reported up to 18% of lesions involving more than 1 bone in
his series of 50 cases and some had been described to have
lesions involving bone as well as soft tissue or parenchymal
organs [2] . These findings are thought to represent multicen-
tricity rather than metastatic disease. EH typically presents
with a local painful mass unlike conventional hemangiomas,
however, many are found incidentally on imaging and are
asymptomatic [3] . As in our case, the patient may present with
soft tissue components associated with swelling. Our patient
seemed to also experience symptoms of medial nerve im-
pingement/constriction, possibly due to swelling that seemed
to correlate with increased usage. 

Radiographically, these lesions are challenging to distin-
guish from other lytic lesions of bone, although the thin, well-
defined geographic type 1B margins favor a benign process.
In our case, multiple enchondromatosis, including Ollier dis-
ease and Maffucci Syndrome, sarcoid, as well as metastatic
carcinoma, were initially included in the differential. With
MRI imaging, our differential expanded to include chondrosar-
coma, enchondroma protuberans, or other chondroid-matrix
lesions due to the multifocal cortical erosions and enhanced
soft tissue components, suggesting a locally aggressive pro-
cess. Low signal foci were seen on T2-weighted sequences
that could represent small vascular flow voids in the setting
of vascular malformations which expanded the differential to
include tumors of vascular origin such as hemangioma, soft
tissue venous malformations, and multifocal EH and EHE. EH
have been described on radiographs as a well-defined solitary
lytic lesion supporting this diagnosis. In up to 25% of cases, EH
can show mixed lytic and sclerotic patterns of bone disrup-
tion with septations. Although not common, EH can also have
associated cortical disruption with a thick reactive periosteal
new bone formation [2,3,7] . On MRI, EH appears isointense or
slightly hyperintense to skeletal muscle on T1-weighted im-
ages, and heterogeneous but predominately hyperintense on
T2-weighted images [4,6] . These findings overlap with those of
other vascular bone tumors, particularly EHE, and can be im-
possible to distinguish between without histologic correlation
[1,3,6,8,11] . 

Morphologically, EH has lobulated or multinodular growth
with borders pushing into the medullary cavity or soft tis-
sues. They show variable vasoformative properties and form
mature vessels with open lumens containing erythrocytes [6] .
Microscopically, the lobules commonly show a hypocellular
periphery and gradually transition to a hypercellular center
containing well-formed compact vessels lined with plump
epithelioid endothelial cells which can protrude into the lu-
men creating a “tombstone-like” appearance [5] . These ep-
ithelioid endothelial cells contain variable nuclei (round-oval
to cleaved) with evenly dispersed chromatin and have abun-
dant eosinophilic cytoplasm. The mitotic activity is usually
low supporting its benign nature [5] . A loose connective tis-
sue stroma with inflammatory infiltrate such as eosinophils,
lymphocytes, and plasma cells is usually present [5] . EH can be
easily mistaken for other vascular tumors, particularly when
comparing it to EHE; however, there are distinct histologic dif-
ferences. EHE is composed of cords and strands with solid ag-
gregates of cells with round, oval, and cuboidal shaped ep-
ithelioid endothelial cells with abundant eosinophilic cyto-
plasm embedded in a myxohyaline stroma [12,13] . EH does
not show the extracellular hyalinized matrix typical of EHE.
Furthermore, EHE has a more primitive corded arrangement
compared to the mature vessels of EH and lacks its typi-
cal inflammatory infiltrate. EHE has also been related to a
t(1;3)(p36;q25) translocation gene with WWTRi-CAMTA-1 fu-
sion gene that can be identified with FISH and RT-PCR [14] .
EH can be distinguished from malignant lesions like angiosar-
coma and metastatic carcinoma by the absence of nuclear
pleomorphism, anaplasia, and cytologic atypia [3] . 

Distinguishing between these neoplasms is of the utmost
importance due to differences in prognosis and treatment
strategy. The preferred treatment of EH is intralesional curet-
tage or, when appropriate, marginal en-bloc excision. In a
few cases, patients were treated conservatively after biopsy
with tumor resolution [2] . In contrast, EHE should be treated
with wide surgical excision of the lesion with clear margins
with possible adjuvant radiation due to the risk for metastasis
increased mortality [2,15] . EH has approximately a 10% risk of
local recurrence after treatment [5] . As demonstrated in this
case, multimodality imaging is essential to narrow the wide
differential from benign vascular tumors such as EH, from ma-
lignant tumors such as EHE as treatment and prognosis differ
from that of higher-grade vascular tumors. 
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