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Abstract
Rationale: Epithelioid hemangioendothelioma (EHE) is a rare low-to-intermediate grade malignant vascular neoplasm. We report a
primary splenic EHE with diffused metastasis who underwent 18F-fluorodeoxyglucose positron emission tomography/computed
tomography (FDG PET/CT). Our case emphasizes that EHE should be considered a differential diagnose of 18F-FDG-avid splenic
malignancies.

Patient concerns: A 39-year-old man presented with abdominal distension and chest distress for 20days and lumbago for 2
days. Transthoracic echocardiography suggested a large amount of pericardial effusion. Contrast-enhanced CT imaging showed
splenomegaly with multiple low-density nodules with ring enhancement. A large irregular mass was also found in the right superior
mediastinum with heterogeneous density and enhancement. 18F-FDG PET/CT imaging revealed splenomegaly, filled with intense
hypermetabolic nodules and masses. And multiple regions of increased 18F-FDG uptake were observed in the mediastinum, left
pleura, and bones.

Diagnosis: EHE of the spleen.

Interventions: Half a month after the diagnosis was confirmed, the patient then underwent chemotherapy, Docetaxel combined
with carboplatin, and Endu were administrated every 3weeks.

Outcomes: During the 6-month follow-up period, the patient has finished 4 cycles of chemotherapy combined with 2 months of
targeted drug. Efficacy assessment is partial remission through CT imaging, and clinical symptoms of patient improved significantly.

Lessons:Primary splenic EHE is extremely rare, especially with diffuse systemic metastasis. Our report suggested that EHE should
be considered a differential diagnosis of 18F-FDG-avid splenic malignancies. Furthermore, 18F-FDG PET/CT plays critical role in
staging and accessing disease extent of EHE.

Abbreviations: CA 125= carbohydrate antigen 125, EHE= epithelioid hemangioendothelioma, FDG= fluorodeoxyglucose, PET/
CT = positron emission tomography/computed tomography, SUVmax =maximum of standardized uptake value TBA.
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1. Introduction

Epithelioid hemangioendothelioma (EHE) is a rare heteroge-
neous, often low-to intermediate-grade malignant vascular tumor
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with metastatic potential and aggressiveness.[1] The incidence of
EHE is about 1% per million[2] and usually occurs in middle-
aged. The common primary sites are liver, lung, bone, and soft
tissues,[3–5] while it exceptionally originates from the spleen. 18F-
fluorodeoxyglucose positron emission tomography/computed
tomography (FDG PET/CT) is advantageous in evaluating tumor
activity and aggressiveness based on tumor glucose uptake.
Tumors with high glucose uptake are moremalignant, aggressive,
and worse prognosis.[6,7] Herein, we report a primary splenic
EHE with diffused metastasis who underwent 18F-FDG PET/CT
to identify the characteristics of splenic EHE in the PET/CT
imaging, and to highlight the clinical importance of 18F-FDG
PET/CT in detecting potential metastasis, accessing disease extent
and staging.

2. Case presentation

A 30-year-old male was admitted to our hospital with a
complaint of abdominal distension, chest distress for 20days
and lumbago for 2days. He was not an alcoholic. Physical
examination revealed splenomegaly. The levels of carbohydrate
antigen 125 (CA 125) and ferritin were 88.86 (normal range <
35.00KU/L), 466.86 (normal range, 0–322.00 ng/mL), respec-

https://orcid.org/0000-0003-3429-9568
https://orcid.org/0000-0003-3429-9568
mailto:wangyunhua0801@csu.edu.cn
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
http://dx.doi.org/10.1097/MD.0000000000025065


Figure 1. CT images (A, yellow arrow) showed splenomegaly with multiple low-density nodules with ring enhancement in contrast-enhanced CT imaging (B, C,
yellow arrow). A large irregular mass was also found in the right superior mediastinum with heterogeneous density (D, white arrow) and enhancement (C, E, white
arrow). CT = computed tomography.
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tively. N-terminal brain linatide precursor and lactic dehydroge-
nase were 634.00 (normal range, 0–125.00 pg/mL), 303 (normal
range, 120–250.00 pg/mL). Coagulation function test showed a
normal prothrombin time and partial thromboplastin time. Liver
function tests were within the normal ranges. Viral markers for
hepatitis A, B, and C were negative. Transthoracic echocardiog-
raphy suggested a large amount of pericardial effusion, CA 125 in
pericardial effusion were elevated, which was 86.47 (normal
range <35.00KU/L). CT images (Fig. 1A, yellow arrow) showed
splenomegaly with multiple low-density nodules with ring
Figure 2. The maximum intensity projection of 18F-FDG PET imaging (A) revealed
images manifested splenomegaly, filled with intense hypermetabolic nodules and
observed in the mediastinum (E–G, blue arrows), left pleura (green arrows), and
tomography/computed tomography.
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enhancement in contrast-enhanced CT imaging (Fig. 1 B and
C, yellow arrow). A large irregular mass (102�89mm) was also
found in the right superior mediastinum with heterogeneous
density (Fig. 1D, white arrow) and enhancement (Fig. 1 C and E,
white arrow). The maximum intensity projection of 18F-FDG
PET imaging (Fig. 2A) revealed diffused intense hypermetabolic
masses in the whole body (SUVmax, 20.7). Transaxial PET/CT
images manifested splenomegaly, filled with intense hypermeta-
bolic nodules and masses (SUVmax, 16.9) (Fig. 2 B–D,
arrowhead). Multiple regions of increased 18F-FDG uptake were
diffused intense hypermetabolic masses in the whole body. Transaxial PET/CT
masses (B–D, arrowhead). Multiple regions of increased 18F-FDG uptake were
bones (red arrows). FDG = fluorodeoxyglucose, PET/CT = positron emission



Figure 3. The hematoxylin-eosin staining (A, original�100) showed tumor cells are short spindle-shaped, and vacuoles can be seen in the cytoplasm of some
tumor cells. Immunohistochemical stains were strongly positive for CD31 (B, original�100) and CD34 (C, original�100), verifying the vascular-endothelial origin of
the tumor.
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observed in themediastinum (Fig. 2 E–G, blue arrows), left pleura
(green arrows), and bones (red arrows).
Spleen biopsy was performed, and the subsequent pathological

findings demonstrated the diagnosis of EHE. The hematoxylin-
eosin staining (Fig. 3A, original�100) showed tumor cells are
short spindle-shaped, and vacuoles can be seen in the cytoplasm
of some tumor cells. Immunohistochemical stains were strongly
positive for CD31(Fig. 3B, original�100) and CD34(Fig. 3C,
original�100), verifying the vascular-endothelial origin of the
tumor. Half a month after the diagnosis, the patient started to
underwent chemotherapy, Docetaxel combined with carboplatin
and Endu were administrated every 3weeks, combined with
targeted drug, named Apatinib.
About 6months later, the patient has completed 4 cycles of

chemotherapy combined with 2 months of targeted drugs
Apatinib. CT findings indicated that these tumors were
reducing distinctly compared to before, and it evaluated the
treatment efficacy as partial remission. Meanwhile, clinical
symptoms have improved significantly. This case report was
approved by Medical Ethical Committee of The Second
Xiangya Hospital, and the informed consent of the patient
was also obtained.
3. Discussion

EHE is a rare vascular tumor that can occur in various sites. The
most common sites of EHE are liver and lung, occurrence in other
parts of the body has also been reported, such as bone and soft
tissue.[8] Originating from the spleen is extremely rare. EHE can
occur at any age, but it has a propensity to occur in the second
and third decades of life,[9] and it affects female than male.[2] The
cause of EHE is unknown, which may be associated with various
factors such as exposure to asbestos, excess alcohol, and so
on.[10] The clinical manifestations of this disease range from
abdominal pain, back pain, fever.[11] Laboratory tests lack
specificity, changes of blood routine, coagulation function, and
tumor markers are not obvious.[2]

There are no specific radiographic imaging features of EHE.
The tumor often appears as mixed or hypoechoic lesions on the
ultrasound image, low-density lesion on the CT image, and
hypointense on T1-weighted images with central enhancement
and heterogeneously hyperintense on noncontrast T2-weighted
images, accompanied by no or mild enhancement.[12] Enhanced
CT or magnetic resonance imaging could well show the pattern
3

blood supply of the lesion. 18F-FDG PET/CT has a significant
advantage in its ability to evaluate tumor aggressiveness, disease
extent, and potential metastases due to increased glucose
consumption of tumors.[13] EHE needs to be differentiated from
some other malignant diseases, including splenic lymphoma,
metastatic carcinoma, and angiosarcoma. Splenic lymphomas are
mostly secondary splenic lymphomas, a few are primary splenic
lymphomas. The lesions on CT imaging show low density with
mild enhancement. EHE appears as hypointense on T1-weighted
images and heterogeneously hyperintense on T2-weighted
images. PET/CT images showed splenomegaly with increased
diffuse uptake of FDG, and enlarged lymph nodes outside of the
spleen are helpful for the diagnose of splenic lymphoma.[14]

Metastatic carcinoma are often associated with metastases from
the liver and other organs. Depending on the type of primary
tumor, they could appear as clear, low-density cystic, or solid
masses.[15]18F-FDG PET/CT metabolic imaging reveals radioac-
tive concentrated lesions inmultiple parts of the body. Epithelioid
angiosarcoma has a high degree of malignancy. The CT images
are mostly heterogeneous masses with unclear boundaries, which
may be accompanied by bleeding and necrosis.[15]18F-FDG PET/
CT imaging of epithelioid angiosarcoma often shows uneven
FDGuptake, involvingmost of the spleen.[16] FDGmetabolism of
epithelioid angiosarcoma is abnormally high, it is difficult to
distinguish it from splenic EHE. The diagnosis depends on
pathological and immunohistochemical examinations.
The diagnosis of EHE depends on pathology but usually hard

to distinguish with sarcoma or hemangioma.[7] Although EHE is
classified as angiosarcomas through the recommendation of
WHO, its biological behavior is unpredictable and has metastatic
potential and aggressiveness. Microscopically, tumor cells form
histiocyte-like morphology or epithelial cell-like arranged in
small nests and cords.[17] There may be vascular differentiation
and intracytoplasmic vacuoles in the cytoplasm. Immunohis-
tochemistry is necessary and helpful for the diagnosis of EHE,
can be used to confirm the origin by identifying vascular
endothelial cell markers, which include CD31, CD34, VIII factor,
and Friend leukemia integration 1 transcription factor.[9] In
addition, several researches have shown 2 novel disease-defining
gene fusions, named WWTR1(TAZ)-CAMTA1 and YAP1-
TFE3, that were distinct subset of epithelioid hemangioendo-
thelioma.[18] The differential diagnosis for EHE includes vascular
malignancies such as epithelioid angiosarcoma, and other
epithelioid tumors.[2]
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Given its rarity, clinical data to guide treatment options are
limited. There is no generally accepted consensus for the
treatment of HEH because of its heterogeneous status. Available
treatment usually depends on the location and metastasis of
disease. Surgery is the best approach for patients with local and
small EHE. However, for patients of extensive, multiple lesions
with distant metastasis, various promising treatment methods
including chemoembolization, radiotherapy, chemotherapy, and
targeted therapy have been reported.[19–21] Because the clinical
behavior of EHE is variable between indolent and aggressively
malignant,[9] it is difficult to predict the outcome; some researches
have shown that tumor size>3.0cm and ki-67 index is related to
survival.[11,22]18F-FDG PET/CT is recommended to evaluate
tumor activity and to detect distant metastasis or other silent
lesions, because accurate staging is crucially important for
treatment and prognosis. In the present case, 18F-FDG PET/CT
revealed the tumor was advanced stage with diffuse metastasis,
which was not suitable for surgical resection. Eventually, he
experienced chemotherapy and was in good condition without
progress during 6months of follow-up.
Primary splenic EHE is extremely rare, especially with diffused

metastasis. Our report suggests that EHE should be considered a
differential diagnosis of 18F-FDG-avid splenic malignancies.
Furthermore, 18F-FDG PET/CT plays critical role in detecting
potential metastasis and accessing disease extent in EHE patients.
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