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Orbital Cellular Epithelioid Hemangioma
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Established Facts

Epithelioid hemangioma (EH) occurs only rarely in the orbit, where it can have a diverse presentation
with nonspecific radiographic and clinical features, making histopathology essential to diagnosis.

It is important to be able to distinguish benign epithelioid hemangioma from malignant vascular tu-
mors such as epithelioid hemangioendothelioma (EHE) and high grade epithelioid angiosarcoma, but
similar pathologic features can make definitive diagnosis challenging.

Novel Insights

To our knowledge, this is the first published case of orbital epithelioid cellular hemangioma in which
FOSB and CAMTA1 immunostains were used to detect cytogenetic rearrangements that supplement-
ed histopathology in diagnosis.

The presence of multifocal nuclear positivity for FOSB, indicating FOSB genetic rearrangement, and
negativity for CAMTAL1 were reassuring features against a diagnosis of a malignant epithelioid heman-
gioendothelioma (EHE), supporting a diagnosis of benign cellular epithelioid hemangioma (EH).
This paper also provides an overview of the complicated nomenclature surrounding epithelioid hem-
angioma, highlighting the distinction between this entity and Kimura’s disease and the more recent
delineation of 3 distinct subtypes of epithelioid hemangioma: typical, cellular, and angiolymphoid hy-

perplasiawith eosinophilia (ALHE).
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Abstract

Purpose: To report a case of orbital cellular epithelioid hem-
angioma (EH) in which FOSB and CAMTA1 immunostains
were used to detect a cytogenetic rearrangement as an ad-
junctive tool in diagnosis. Methods: Case report. Results: A
patient with a history of prior ligation of a presumed orbital
varix presented with recurrent proptosis. Imaging revealed

a highly vascular right orbital mass. Microscopic examina-
tion revealed a circumscribed neoplasm composed of plump
epithelioid endothelial cells with copious mildly eosinophil-
ic cytoplasm and relatively uniform vesicular nuclei. To aid in
diagnosis, immunostains for FOSB and CAMTA1 were per-
formed to detect corresponding cytogenetic rearrange-
ments. The presence of multifocal nuclear positivity for
FOSB, indicating FOSB genetic rearrangement, and negativ-
ity for CAMTA1 were considered reassuring features against
adiagnosis of a malignant epithelioid hemangioendothelio-
ma (EHE), supporting a diagnosis of benign cellular EH. Con-
clusions: This case report demonstrates that the use of im-
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munohistochemical stains to detect cytogenetic rearrange-
ments may aid in the distinction between benign EH and
malignant EHE. It also reminds providers of the clinical and
histopathologic features of this lesion, which occurs rarely in
the orbit, and helps clarify the evolving nomenclature sur-
rounding epithelioid hemangioma. ©2019S. Karger AG, Basel

Introduction

Epithelioid hemangioma (EH) is a rare, benign, vascu-
lar neoplasm that typically presents as subcutaneous nod-
ules in the head and neck region but may also be found in
other locations including bone, heart, spleen, colon, pe-
nis, and rarely the orbit, among others [1]. This lesion has
previously been given a number of different designations,
most commonly angiolymphoid hyperplasia with eosino-
philia (ALHE) or histiocytoid hemangioma. On histopa-
thology, EH features characteristic vascular channels
lined by prominent endothelial cells with an epithelioid
appearance. More recently, it was appreciated that the
morphology of EH spans a diverse spectrum, with various
appearances including intravascular growth, heavy in-
flammatory infiltrate, and a cellular/solid proliferation
[2]. The diverse histopathologic appearance of this lesion
makes diagnosis challenging, as it may be confused with
a variety of other entities including Kimura disease (KD),
malignant epithelioid hemangioendothelioma (EHE), or
high grade epithelioid angiosarcoma. Furthermore, EH
occurs only rarely in the orbit, where it can have a diverse
presentation with nonspecific radiographic and clinical
features, making histopathology essential to diagnosis
and underscoring the importance of distinguishing this
benign entity from malignant vascular tumors.

Here, we present a case of orbital cellular EH in which
immunostains to detect cytogenetic rearrangements were
used as an adjunct to histopathology in diagnosis. We re-
view the clinical and histopathologic features of EH, as
well as the evolving nomenclature surrounding this en-
tity, including the recent distinction between typical, cel-
lular, and ALHE variants of EH.

Case Report

A 58-year-old female presented with recurrent proptosis of the
right orbit. Four years earlier, she had been worked up for a similar
complaint at an outside institution. The lesion was thought to be
consistent with orbital varix, with partial thrombosis causing dila-
tion of the right superior ophthalmic vein and secondary prolapse
of orbital fat. The patient underwent a right sided anterior orbi-

Epithelioid Hemangioma

totomy to debulk the prolapsed superior orbital tissue, which was
confirmed on pathology to be adipose tissue. Intraoperatively, a
large, dilated vein was noted in the superonasal orbit. The vessel
was ligated with two 4-0 silk sutures in an effort to decrease venous
flow and prevent further swelling.

Following the procedure, the patient’s orbital proptosis had im-
proved for a period of several months before recurring, with gradu-
ally increasing orbital swelling and proptosis of the right eye over the
subsequent 2-year period. At the time of subsequent presentation 29
months after the original orbitotomy, she was noted to have 5 mm
of right-sided proptosis, with Hertel measurements of 22 and 17 and
3 mm of right hypoglobus (Fig. 1a). Visual acuity was 20/20 in both
eyes. There was no afferent pupillary defect. She had 1 mm of right-
sided mechanical ptosis, and moderate resistance to retropulsion of
the right globe was noted. Confrontational visual fields and extra-
ocular movements were full, and she was orthophoric in primary
gaze. Slit lamp exam was significant only for moderate chemosis of
the temporal conjunctiva in the right eye and nuclear sclerosis in
both eyes. The patient acknowledged diplopia with upgaze. She de-
nied any increase in swelling or discomfort with her head in a de-
pendent position. Orbital CT revealed an ovoid, peripherally en-
hancing mass at the superomedial aspect of the right orbit (Fig. 1b).
Subsequent orbital MRI/MRA confirmed a homogeneous, intensely
enhancing mass within the right superomedial orbit, which mea-
sured 2.2 x 1.4 x 1.3 cm (Fig. 1¢). The lesion did not change in size
with Valsalva maneuver. Angiography of the lesion demonstrated a
hypervascular mass arising from the branches of the ophthalmic ar-
tery (Fig. 1d), which could not be safely embolized via a transarte-
rial approach without risk to the vision in the right eye. In order to
decrease blood flow prior to excision of the lesion, interventional
radiology performed direct puncture of the lesion under CT guid-
ance, embolizing the anterior and central aspects of the tumor. The
patient underwent excision of the lesion the following day. Intraop-
eratively, a soft tissue, intraconal mass was noted in the superonasal
region of the orbit. The lesion was removed in its entirety.

On gross description, the specimen was noted to be rubbery, red
and purple in color, and measured 24 x 10 x 10 mm. Microscopic
evaluation revealed a circumscribed but unencapsulated neoplasm
composed of plump epithelioid endothelial cells with copious mild-
ly eosinophilic cytoplasm, relatively uniform vesicular nuclei, and
no evidence of cytologic atypia (Fig. 2a, b). In many areas, there was
a well-developed vasoformative architecture. In the seemingly more
solid areas, staining for SMA helped to highlight the presence of
well-formed, closely packed vessels (Fig. 2c). The cells lining the vas-
cular channels stained positively with Factor VIII and CD34, and
negatively with S100 (Fig. 3a—c). There was multifocal nuclear posi-
tivity for FOSB (Fig. 3d), confirming the presence of an FOSB cyto-
genetic rearrangement, and negativity for CAMTA1. These cytoge-
netic results were considered to be reassuring features against ma-
lignant EHE, and a diagnosis of benign cellular EH was made.

Discussion

The entity known as ALHE was first described by Wells
and Whimster [3]. Rosai et al. [4] later proposed the term
“histiocytoid hemangioma,” given the proliferation of dis-
tinct cells identified as “histiocytoid endothelial cells” in
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Fig. 1. a Clinical photograph demonstrating right-sided proptosis
and hypoglobus. b Orbital CT with contrast revealing an ovoid,
peripherally enhancing mass at the superomedial aspect of the
right orbit (yellow arrow). ¢ Orbital MRI with contrast demon-

these lesions. The alternative term “EH” was later coined
by Weiss and Enzinger [5]. This entity has also been re-
ferred to as an “intravenous atypical vascular proliferation”
and an “inflammatory angiomatous nodule” [6, 7]. It was
initially believed that subcutaneous ALHE was identical or
closely related to an entity called KD, with ALHE thought
to represent an earlier stage in the disease process and KD
a later stage. Googe et al. [8] described ALHE and KD as
two distinctive entities, with ALHE thought to be a prima-
ry neoplastic disorder of the vascular endothelium with a
secondary inflammatory response and KD an allergic or
autoimmune process. In subsequent years, KD has been
recognized as differing from ALHE in other ways, includ-
ing having a male predominance, significant lymphade-
nopathy, a higher incidence of peripheral blood eosino-
philia, and the lack of a distinctive endothelial cell as a
marker [9]. More recently, the entity of ALHE/EH itself has
been further divided into typical, cellular and ALHE vari-
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strating a homogeneous, intensely enhancing mass within the
right superomedial orbit measuring 2.2 x 1.4 x 1.3 cm. d Arterial
angiography demonstrating a hypervascular mass arising from the
branches of the ophthalmic artery (blue arrow).

antsidentified by Huangetal. [2]. Table 1 provides an over-
view of selected vascular lesions included in the differential
diagnosis of EH of the orbit, highlighting clinical, histo-
logic, immunohistochemical, and cytogenetic features that
may help clinicians distinguish between these lesions.
Based on histopathologic and cytogenetic analysis, our pa-
tient’s lesion was deemed most consistent with the cellular
variant of EH.

Clinically, EH is a rare condition that is most often
characterized by single or multiple papules or nodules in-
volving the dermis and subcutaneous tissue. It is more
commonly seen in females than males. It shows a predi-
lection for the head and neck region but more recently has
been recognized to have a ubiquitous distribution with
cases involving numerous organs and soft tissue loca-
tions. The true incidence of orbital EH is difficult to gauge
because of the overlapping features with KD, with the ear-
lier literature describing the two as analogous entities. A

Stiefel/Ng/Wilson/Albert



Fig. 2. a Low magnification image of the resected specimen,
noted to be a circumscribed but unencapsulated neoplasm.
b, c Higher magnification images reveal a neoplasm composed of
plump epithelioid endothelial cells with copious palely eosino-
philic cytoplasm and relatively uniform vesicular nuclei. In many

recent review of the literature reveals at least 44 cases of
EH/ALHE involving the orbit/adnexal structures, with
such involvement still thought to be relatively rare [9-19].
Within the ocular region, ALHE may involve a variety of
structures, including the lacrimal glands, intra and extra-
conal spaces, conjunctiva, and eyelids [10-18]. While
most often unilateral, cases of bilateral orbital involve-
ment have been reported [19]. The clinical presentation
is highly variable, with presenting features including eye-
lid swelling, proptosis, and chronic dacryoadenitis, and
imaging results including lacrimal gland enlargement,
orbital masses, or vascular malformations similar to arte-
riovenous malformations.

Histopathologically, EH is characterized by atypical
vascular proliferation with a variable chronic inflamma-
tory infiltrate, which may include lymphocytes, eosino-
phils, and lymphoid follicles [11]. The characteristic

Epithelioid Hemangioma

areas, one can appreciate a well-developed vasoformative archi-
tecture. d In the seemingly more solid areas, staining for SMA
helps to highlight the presence of well-formed, closely packed
vessels. Hematoxylin and eosin: x1.25 (a), x20 (b), x40 (c).
d Smooth muscle actin: x20.

pathologic finding is that of plump, vacuolated endothe-
lial cells with an epithelioid appearance lining vascular
channels. On immunohistochemistry, the endothelial
cells show reactivity for endothelial markers CD34, CD31,
and Factor VIII [20].

Despite its benign classification, EH can occasionally
show increased cellularity, cytologic atypia, and region-
al aggressive growth. The presence of cytologic features,
which may overlap with malignant lesions, and the po-
tentially aggressive clinical characteristics of EH make it
a diagnostic challenge [21]. EH may be confused at one
end of the spectrum (ALHE) with inflammatory condi-
tions such as KD, and at the other end of the spectrum
(cellular EH) with malignant EHE and high-grade epi-
thelioid angiosarcoma [2]. In recent years, genetic ab-
normalities have been described that may aid in distin-
guishing between several of these entities, which may
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Fig. 3. a In addition to the plump epithelioid endothelial cells (blue
arrow), pericytes with round, dark nuclei and clear cytoplasm can
be seen lining the vascular channels in close proximity to the en-
dothelial cells (yellow arrow). b, ¢ The cells lining the vascular
channels stained positively with Factor VIII and CD34. d Multifo-

otherwise be difficult to distinguish on pathology alone.
For example, recurrent chromosomal translocations
have been described in malignant EHE, specifically t(1;
3) resulting in WWTR1-CAMTALI fusion [21, 22], and
YAP1-TFE3 fusion has been noted in the less common
variant of EHE with vasoformative features [23]. These
genetic abnormalities were not identified in benign EH,
suggesting that cytogenetic analysis may be a useful ad-
junctive test to exclude a malignant epithelioid vascular
tumor in difficult cases [23]. Antonescu et al. [21] also
analyzed 2 intra-osseous EH cases with worrisome his-
tologic features and discovered a ZFP36-FOSB fusion in
1 case and a WWTRI-FOSB chimeric transcript in the
other. They subsequently screened 44 EH cases from
differentlocations, with 7 additional EH revealing FOSB
gene rearrangements [21]. In a follow-up study, Huang
et al. [2] sought to investigate the prevalence of FOS re-
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cal nuclear positivity for FOSB was present, indicating an FOSB
gene rearrangement, while an immunostain for CAMTA1 was
negative (not pictured). a Hematoxylin and eosin: x40. b Factor
VIIIL: X40. ¢ CD34: x40. d FOSB: x40.

arrangement in a cohort of EH cases, which lacked FOSB
rearrangement, finding FOS positivity in 17/58 cases
tested (29%). The FOS gene encodes a transcription fac-
tor that forms part of an activating complex, which
binds to elements of the promoter and enhancer regions
of target genes, thereby regulating a variety of physio-
logic and tumorigenic processes, including cell prolif-
eration and angiogenesis [2]. Currently, the presence of
multifocal nuclear positivity for an FOSB or FOS genet-
ic rearrangement are considered to be reassuring fea-
tures arguing for a diagnosis of benign EH and against
a diagnosis of a malignant EHE [2, 21].

In their study of 58 EH cases including cutaneous, soft
tissue, and intra-osseous lesions, Huang et al. [2] noted
that the majority of cases were unencapsulated with a
hemorrhagic background and hemosiderin-laden histio-
cytes. Most of the tumors had a lobulated growth pattern,
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while 3 were more infiltrative and 2 were entirely con-
fined within vascular lumen. The authors further divided
these cases into typical (43%), cellular (36%), and ALHE
(21%) variants based on histology. As its designation
would suggest, the cellular variant was noted to have in-
creased cellularity and a solid growth pattern. Nuclear
atypia and necrosis were seen in a subset of all variants,
but increased mitotic activity occurred mostly in the cel-
lular variant.

Prominent inflammation with a marked eosinophilic
infiltrate was seen across all subtypes, including 5 typical,
2 cellular, and 9 ALHE variants respectively [2]. Interest-
ingly, all 12 ALHE cases in the study by Huang et al. [2]
lacked FOS gene abnormalities, suggesting different
pathogenesis for this type of EH as compared to the tu-
morigenesis of typical and cellular EH, in which the dys-
regulation of the FOS family of transcription factors is
believed to play a key role. The unique histopathology of
the ALHE variant, characterized by capillary prolifera-
tion around a large vessel, vascular damage, and extensive
inflammation, is similarly distinct from the neoplastic ap-
pearance of other EH variants, and may also suggest a
reactive process [2].

The histopathology in our case was suggestive of a be-
nign EH, with distinction between this and malignant
EHE further supported by immunohistochemical stains
which showed multifocal nuclear positivity for FOSB, in-
dicating FOSB genetic rearrangement, and negativity for
CAMTAL. To our knowledge, this is the first published
case of orbital epithelioid cellular hemangioma in which
immunohistochemical stains were used to detect cytoge-
netic rearrangements that aided in diagnosis. This case
demonstrates that such testing can be a valuable tool for
distinguishing between benign and malignant endothe-
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