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Case Report

Epithelioid hemangioendothelioma
of the anterior mediastinum: a case report
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Abstract: Epithelioid hemangioendothelioma (EHE) is a subtype of hemangioendothelioma which is a kind of vas-
cular tumor with the biologic behavior between a hemangioma and a conventional angiosarcoma. Among the 6
subtypes of the hemangioendothelioma, EHE is the most aggressive member of this family and may cause distant
metastasis and even death in a minority of cases. We herein present one case of EHE exhibiting prominent eo-
sinophils in the background, which happened in a 29-year-old Chinese male patient. Contrast-enhanced computed
tomography (CT) scanning revealed a solitary mass in the anterior mediastinum adherent to pleura and multiple
scattered small nodules in the both lung lobes. Histologically, the tumor was predominately composed of vast eosin-
ophils and scattered histiocytoid tumor cells. The unusual histological appearance maybe misdiagnosed as inflam-
matory pseudotumor or epithelioid hemangioma, especially if the specimen is limited or from fine-needle aspiration.
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Introduction

Epithelioid hemangioendothelioma (EHE) was
first described by Weiss and Enzinger in 1982
[1]. Hemangioendothelioma is cataloged under
the vascular tumors with intermediate malig-
nancy [2-4]. Hemangioendothelioma is used to
describe a group of vascular tumors included
EHE, malignant endovascular papillary angio-
endothelioma, Kaposiform hemangioendothe-
lioma, hobnail (Dabska-Retiform) hemangioen-
dothelioma, epitheloid sarcoma-like hemangio-
endothelioma and composite hemangioendo-
thelioma. Compared with the other subtypes,
EHE has a more aggressive biologic behavior
[2, 3].

The age range for EHE is broad (first to eighth
decade), but it seldom occurs during childhood.
EHE often presents in patients aged from
20-30 year without sex bias. The common sites
of involvement include bone (especially involved
the long tubular bones in lower extremity), soft
tissue, liver and lung [4]. Occasionally, it can
occur in mediastinum. To our knowledge, there
are no more than 20 cases which reported the
EHE occurred in mediastinum [5-17]. EHE usu-

ally presents as a solitary, slightly painful mass
in soft tissue. However, it may occur multifocally
in a localized region in some cases. Histolo-
gically, EHE is composed of a distinctive type of
endothelial cells having an epithelioid or histio-
cytoid appearance. The cytoplasm is abundant
and eosinophilic, often vacuolated. The stroma
may be scanty or have a prominent myxoid
appearance. Although occasional cases con-
tain eosinophils and lymphocytes, this feature
is rarely as pronounced as it is in the epithelioid
hemangioma [3]. Herein, we report a case of
EHE occurred in anterior mediastinum. The
tumor was characterized by the vast eosino-
phils infiltration, and the scattered histiocytoid
tumor cells fallen in are hardly to be recognized.
The histological appearance mimics inflamma-
tory pseudotumor or epithelioid hemangioma
which makes us confused to diagnose.

Case presentation
Clinical history

A 29-year-old male patient was admitted to
the First Affiliated Hospital of China Medical
University in June of 2015 for complaining of
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Figure 1. Contrast-enhanced CT scanning of the tumor. CT scanning revealed a solitary mass of 7.2 x 4.8 cm in the
anterior mediastinum adherent to pleura and multiple scattered small nodules in the both lung lobes. A. Multiple
scattered small nodules in the both lung lobes, the arrow showed the suspicious nodule. B. A solitary mass of 7.2 x
4.8 cm in the anterior mediastinum adherent to pleura, the arrow showed the mass.

chest distress and cough. Hematological and
chemical studies showed normal except the
elevation of eosinophils level. CT scanning re-
vealed a solitary mass of 7.2 x 4.8 cm in the
anterior mediastinum adherent to pleura and
multiple scattered small nodules in the both
lung lobes (Figure 1). The tumor was clinically
diagnosed as a thymoma, and underwent a
mass excision in thoracic surgery. In the opera-
tion, the mass in the anterior mediastinum and
the suspicious intra-pulmonary nodule adja-
cent to the mass were fully resected and sub-
jected to pathology. The postoperative pathol-
ogy demonstrated the diagnosis of high-risk
EHE. The patient refused the adjuvant chemo-
therapy and was alive with no tumor recurrence
or metastasis within 11 months of follow-up.

Materials and methods

The tumor tissues were fixed in 10% formalin
and embedded in paraffin. Several 4-um sec-
tions were cut from each paraffin block, and
one was stained with H&E, the others were
stained with IHC (immunohistochemistry). Im-
munohistochemical staining was performed
using the streptavidin-peroxidase system (Ul-
trasensitive; Mai Xin Inc., Fuzhou, China) acc-
ording to the manufacturer’s instruction. Com-
mercially available prediluted monoclonal anti-
bodies against the following antigens were
employed: Pan-cytokeratin (AE1/AE3), Vimen-
tin, CD31, CD34, Fli-1, factor VI, p63, INI1,
CD68, thyroid transcription factor 1 (TTF-1),
CD5, CD3, CD20, TdT, CD15, CD30, Pax-5,
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CD21, CD1«, CD99, ALK, Calretinin, Actin (SM),
CD117, S-100, HMB-45 (melanoma-associated
marker), melan-A and Ki67. For the negative
controls, the primary antibody was replaced
with PBS.

Gross features

Gross examination showed an elastic hard
mass (7 cm x 5 cm x 4 cm) with rough surface.
The cross-section was grey-red in color. A suspi-
cious mass (4 cm x 3 cm x 1 cm) resected from
the lung was also subjected to pathology.

Microscopic features

The neoplasm was demarcated from the sur-
rounding tissues with relative clear boundary,
presenting with lobulated pattern within the
tumor (Figure 2A, 2B). The tumor was charac-
terized by the infiltration of numerous eosino-
phils in the background (Figure 2C). The pro-
portion of tumor area with eosinophils infiltra-
tion was more than 70%. We could observe the
scattered epithelioid cells within some lobulat-
ed pattern (Figure 2D). The tumor cells were
spindled and histiocytoid in shape, with slightly
eosinophilic cytoplasm and oval to round vesic-
ular nuclei (Figure 3E and 3F). The typical cells
with vacuolated cytoplasm could be found, but
difficult (Figure 3E). Focally, the severe atypi-
cal nuclei, pleomorphism and mitotic figures
(1/10 HPF) could also be observed (Figure 3F).
The suspicious intra-pulmonary lesion showed
the similar histological features with the prima-
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Figure 2. Histological features of this case. A. The neoplasm was demarcated
from the surrounding tissues with relative clear boundary. B. The lobulated
pattern within the tumor. C. The tumor was characterized by the infiltration of
numerous eosinophils in the background. D. The scattered epithelioid cells
within some lobulated pattern. E. The tumor cells were spindled and histio-
cytoid in shape, with slightly eosinophilic cytoplasm and oval to round vesicu-
lar nuclei. F. The severe atypical nuclei, pleomorphism and mitotic figures
(1/10 HPF). G. The suspicious intra-pulmonary lesion showed the similar his-
tological features with the primary lesion. H. Well-formed germinal centers

were observed in the periphery tissue.

ry lesion (Figure 3G). In addition, well-formed
germinal centers were observed in the periph-
ery tissues (Figure 3H).

Immunohistochemistry

The immunohistochemical study showed that
the histiocytoid cells were focally positive for
AE1/AE3 (Figure 3A), strongly diffuse positive
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for vimentin (Figure 3B), p63
(Figure 3C), CD31 (Figure 3D),
Fli-1 (Figure 3E) and INI1.
They were strictly negative for
CD34 (Figure 3F), factor VIII,
CD68, TTF-1, CD5 (Figure
3G), CD15, CD30, Pax-5, TdT,
CD21, CD1a, CD99, ALK, Ca-
Iretinin, Actin (SM), CD117,
S-100, HMB-45 and melan-A.
The lymphocytes among the
epithelioid cells were mainly
positive for CD3 and focally
positive for CD20. Ki67 index
was about 15% Figure 3H.
The results were listed in
Table 1.

Discussion

The most common site for
EHE is skeleton especially the
long tubular bones. The other
sites such as lung, liver, soft
tissue, were also reported to
be involved. However, the pri-
mary mediastinal EHE is quite
rare, only few cases were
reported [5-17]. So far, the
largest retrospective study
reported 12 cases of primary
mediastinal EHE. Five of 12
cases were found with the
involvement of adjacent tis-
sues such as pleura, dia-
phragm and vessels. Two of
the 12 patients experienced
recurrence or died in the fol-
low-up. The involvement of
pleura and lung was also
observed in our case. It is
interesting that the multiple
scattered small nodules in
both of the lung lobes were
disappeared after surgery,
which was demonstrated by
CT scanning. Meanwhile, the
high level of eosinophils also
fell back to normal. We speculate that the mul-
tiple scattered small nodules except the one
adjacent to the mass in anterior mediastinum,
was the secondary change of EHE.

Histologically, EHE is composed of epithelioid
or spindle endothelial cells with abundant,
eosinophilic, often vacuolated cytoplasm and
round, vesicular, occasionally indented nuclei.
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Figure 3. Immunohistochemical staining. A. The histiocytoid cells were focally
positive for AE1/AE3. B-E. The histiocytoid cells were strongly diffuse positive
staining for vimentin, p63, CD34 and Fli-1. F, G. The histiocytoid cells were
negative staining for CD34 and CD5. H. Ki67 index was about 15%.

Intracytoplasmic lumina appear as vacuoles
that may contain intact or fragmented erythro-
cytes. Mitoses, pleomorphism, and necrosis
are variable but usually scanty or absent. The
stroma may be scanty or have a prominent
myxoid to hyalinized appearance. Osteoclast
like multinucleated giant cells may be present
[3].

In this case, the striking feature was the infiltra-
tion of numerous eosinophils with scattered
histiocytoid cells among them, so the first diag-
nosis come to our mind is inflammatory pseu-
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dotumor (IPT) and inflamma-
tory myofibroblastic tumor
(IMT) instead of EHE. It’s also
hard to totally rule out classic
Hodgkin’s lymphoma, Lang-
erhans cell histiocytosis (LH)
_ and other dendritic cell tumor
?'!;‘.( on morphologic grounds, so
A{jﬂ_*“;::”f‘" we perform immunostaining
to distinguish among them.
To our surprise, the immuno-
phenotype (CD21, CD68-,
CD15-, CD30, Pax-5-, S100-,
SMA-, ALK-) overthrows the
diagnosis of IPT and IMT,
Hodgkin’s lymphoma, LH, and
other dendritic cell tumor, so
we reviewed this case care-
fully and the focal vessel
structure caught our atten-
tion. We also noticed, in focal
area, some cells with vesicu-
lar cytoplasm (As shown in
Figure 2E) which mimics the
immature adipocytes or the
hemangioendothelial  cells.
Combined with the eosino-
phils background, we consid-
ered that it may be inflamma-
tory angioleiomyolipoma or
vascular tumors. Next, HMB-
45, Melan-A, CD31, CD34,
FLi-1, factor VIII were added
to stain and the result (HMB-
45-, Melan-A-, CD31+, CD34-,
FLi-1+, factor VIII-) ruled out
the diagnosis of inflammatory
angioleiomyolipoma. The sup-
plement staining results indi-
cate the vascular tumor, and
is likely to be hemangioendo-
thelioma.
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Considering the histiocytoid appearance of the
tumor cells which was also focally positive for
CK and the aggressive biologic behavior, we
think it should be better diagnosed as EHE.
However, it is an uncommon site for EHE, so we
searched the similar case on PubMed (www.
ncbi.nim.nih.gov) and found there are no more
than 20 cases of mediastinal EHE. Among
these cases, there is no one case share the
similar histological structure (vast numerous
eosinophils in the background) with this one.
Considering this, we think it is necessary to
review the features of EHE and also necessary
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Table 1. Panel of Immunohistochemical Stains

Immunohistochemical Stain Result
Pan-cytokeratin (AE1/AE3) +, focally
vimentin +
CDh31 +
Fli-1 +
p63 +
INI1 +

Thyroid transcription factor 1 (TTF-1) -
HMB-45 (melanoma-associated marker) -
CD34 -
Factor VIII -
melan-A R
smooth muscle actin (SMA) -
CD68 -
S100 protein -
Calretinin -
ALK -
CD1a -
CcD21 -
CD5 -
CD3 -
CD15 -
CD30 -
Pax-5 -
CD20 -
CD117 -
TdT -
CD99 -
Kie7 about 15%

to describe this uncommon histological struc-
ture in mediastinal EHE in order to avoid
misdiagnosis.

EHE should be distinguished from other vascu-
lar tumors especially epithelioid hemangioma
and epithelioid sarcoma. EHE is characterized
by the epithelioid or histiocytoid morphology,
and often accompanied with the immunoreac-
tivity for keratin. All these features make it origi-
nally embraced under the generic category of
histiocytoid hemangioma. Unlike the epithelioid
hemangioma, in which vascular differentiation
proceeds through the formation of multicellu-
lar, canalized vascular channels, vascular dif-
ferentiation in EHE is more primitive and is
expressed primarily at the cellular level. The
endothelial cells in EHE are round to spindle
and often form the short strands or solid nests.
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Intracytoplasmic lumen appears as vacuoles
that may contain intact or fragmented erythro-
cytes. These features also indicate the primi-
tive vascular differentiation compared with
those of epithelioid hemangioma. However, the
infectious process, which is always observed in
epithelioid hemangioma, is seldom occurred in
EHE. In this case, we truly doubted whether it is
epithelioid hemangioma or Kimura disease be-
cause the eosinophils infiltration. Considering
the site and the staining results (CD34-,
CD31+), epithelioid hemangioma always occurs
in superficial site such as subcutis or dermis
and seldom involve deep soft tissue, vessels
and parenchymal organs, we excluded the pos-
sibility of epithelioid hemangioma. Kimura dis-
ease presents as lymphadenopathy with or
without an associated soft tissue mass. The
well-formed germinal centers in the peripheral
tissue (As shown in Figure 2A and 2H) and a
large number of eosinophils in this case also
indicate the possibility of secondary reaction of
Kimura disease. We carefully reviewed the
whole sections and found no suspicious lymph
node structure and the physical examination
and ultrasound result are also normal, so we
gave up this idea. In addition, Rosai indicated
this uncommon feature of EHE, that is, an
inflammatory infiltrate is often present at the
periphery and this may contain well-formed ger-
minal centers and/or a large number of eosino-
phils [2]. He also pointed out this infectious
processes can also occur in epithelioid heman-
gioma and malignant epithelioid angiosarcoma
[2].

In the focal area of this case, we found the sig-
nificant nuclear hyperchromasia and pleomor-
phism, and also the pathological mitosis (As
shown in Figure 2F). All these histological fea-
tures should be distinguished with epithelioid
angiosarcoma. However, these areas which
indicated malignant are limited in the whole
section, and the immunohistochemical stain-
ing results (CD34-, CD31+) also supported the
diagnosis of EHE.

To date, no predisposing factors have been
identified, and the prognosis of mediastinal
EHE is unknown because of the limited cases.
The majority of EHEs have a relatively better
clinical course than highly aggressive angiosar-
coma [2-4]. However, the tumor with marked
cellular atypia, mitotic activity (> 1 mitosis per
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10 HPF), necrosis and extensive spindling, may
have a more aggressive course [19]. Deyrup et
al. also used the tumor size (over 3 cm) as a
factor for poor prognosis [20]. Considering all
about these factors, our case should be diag-
nosed as “high-risk” mediastinal EHE. The
lesion in lung maybe the invasion of mediasti-
nal EHE, but we still cannot exclude the possi-
bility for coincidence. In the current case, the
mass has been fully removed by surgical resec-
tion. Although the patient refused adjuvant
chemotherapy, there is no tumor recurrence or
metastasis within 11 months of follow-up.

Conclusion

In this case, the uncommon site and histologi-
cal appearance which make us confused to
diagnose. Therefore, EHE must be included in
the differential diagnosis of mediastinal tumors
with histiocytoid appearance and eosinophils
background to not underestimate this tumor in
this location and so to better evaluate its real
frequency. Using combination of immunohisto-
chemistry may be helpful to some rare medias-
tinal tumors.
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