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Abstract

Epithelioid hemangioendothelioma (EHE) is a rare vascular tumor that can affect various organs. This report describes a 65-year-old
woman who presented with abdominal pain, weight loss, and elevated liver enzymes. After the diagnostic workup, a percutaneous
biopsy of the liver lesions showed histological changes in EHE. What stands out in this case is that imaging studies revealed multiple
cystic lesions with fluid-fluid levels, even though such manifestation is not typically seen in this disease. This case emphasizes the
importance of considering EHE in the differential diagnosis of hepatic lesions, even in atypical presentations.
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Introduction

According to the latest World Health Organization
(WHO) classification, epithelioid hemangioendothelioma
(EHE) is a type of vascular sarcoma originating from
endothelial cells and involving the lungs, liver, bones, and
soft tissues.! EHE is typically derived from a medium or
large-sized vein.? This neoplasm is rather a new entity, first
reported about 60 years ago and labeled as EHE only 40
years back.>* It is rare, with an incidence of 0.038/100 000
per year and a prevalence of less than 1/1000000. It is
more common in female patients (reported M: F=2:3)
with a peak age between 34 and 51 years, depending on
the fusion gene affected. The exact pathophysiology of this
disease is not clear yet, but it has been associated with a
mutation in fusion genes WWTR1-CAMTALI and YAP1-
TFE3.? EHE displays a spectrum of clinical presentations
depending on both the organ involved and the site of
involvement within that organ, ranging from single-organ
unifocal lesions, single-organ multifocal lesions, multiple
lesions in one anatomic compartment, and multi-organ
metastases, with the most common being the last.” The

second most common organ involved in EHE is the liver.
Hepatic EHE is mainly asymptomatic. In symptomatic
cases, symptoms are non-specific and variable; the most
frequent presentations are pain, palpable abdominal
mass, and weight loss.” This tumor is typically low-grade
to moderate. However, atypical features can elevate its
malignancy potential to a range from benign hemangioma
to malignant angiosarcoma. Immunohistochemical
identification of endothelial cell products like CD31,
CD34, ERG, FLI-1, and factor VIII-related antigen is
essential to distinguish it from metastatic carcinoma or
other primary liver tumors.>® This tumor mimics other
hepatic lesions, such as hepatic cysts or metastatic tumors,
leading to diagnostic challenges. Since the treatment can
vastly differ from active surveillance, surgical resection,
chemotherapy, or liver transplantation,’® it is vital to
differentiate this disease from other malignant lesions.
This report aims to outline the importance of considering
this rare hepatic tumor as a differential diagnosis for
hepatic lesions containing fluid-fluid levels and discuss
an atypical imaging presentation of it.
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Case Report

Patient Information

A 65-year-old Caucasian woman presented with a one-
month history of abdominal pain. The pain was in the
epigastric and right upper quadrant region, accompanied
by nausea, anorexia, and significant weight loss (10 kg).
Other symptoms included fever and chills, dark urine,
and jaundice, with jaundice subsequently appearing as the
last symptom. Her medical history included hypertension
and acute coronary syndrome, for which she was taking
valsartan-amlodipine 10/160/12.5 mg daily, Bisoprolol
2.5 mg daily, and atorvastatin 20 mg daily. No prior
malignancy or familial cancer history was identified.

Physical Exam

In the physical examination, she was an ill-appearing
middle-aged woman with icteric sclera. The abdominal
examination noted hepatomegaly with a liver span of 180
mm on percussion and firm edges on palpation. Lungs
and abdominal examination were found to be normal.
There were no signs of liver failure, such as peripheral
edema or skin lesions.

Diagnostic Workup

Before admission, her laboratory tests were significant
for anemia (hemoglobin [Hb]: 9.3 g/dL) and elevated
liver enzymes (aspartate aminotransferase [AST]: 66
U/L, alanine aminotransferase [ALT]: 45 U/L, alkaline
phosphatase [ALP]: 736 U/L). The imaging study
consisted of an abdominal ultrasonography reporting
hepatomegaly and a heterogeneous liver texture.

Upon admission, laboratory data were rechecked, and
the results were almost similar to the previous amounts,
with a further increase in anemia and worsened liver
enzyme levels (Hb: 7 g/dL, AST: 142 U/L, ALT: 47 U/L,
and ALP: 1206 U/L).

Abdominal magnetic resonanceimaging (MRI, Figure 1)
and computed tomography (CT) without (Figures 2 and 3)

Figure 1. Fluid-fluid levels in cystic liver lesions on axial T2-weighted MRI
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and with (Figure 4) contrast demonstrated multiple, well-
defined cystic structures of varying sizes with fluid-filled
(fluid-fluid levels) levels scattered throughout the liver
parenchyma. These findings are commonly consistent
with complex cystic lesions of the liver.

We followed standard diagnostic protocols, which
included a comprehensive review of the patient’s medical
history, blood tests (such as ferritin, vitamin B12, folate
levels, and kidneyand liver function tests), imaging studies,
and endoscopy when necessary. This approach allowed us
to thoroughly investigate and rule out common causes
of anemia, such as iron deficiency, vitamin deficiencies,
chronic diseases, and gastrointestinal bleeding.

Additional imaging studies were obtained to further
evaluate the possibility of distant metastases and
determine the origin of the lesions, including magnetic
resonance cholangiopancreatography (MRCP) and a
chest CT scan. The MRCP showed several hepatic lesions
with a strong T2 signal and high levels of fluid. The chest
CT scan was normal, and no tumors were found.

Finally, an ultrasound-guided percutaneous liver
biopsy was performed under sterile conditions after skin
preparation and draping. Multiple marking techniques
were employed to identify suitable sampling sites. A core
tissue specimen was obtained from the right hepatic lobe
using a 16-gauge automatic biopsy needle. The specimen
was subsequently placed in formalin and submitted for
pathological evaluation. Microscopic examination of the
biopsy tissue (see Figure 5) revealed atypical cells positive
for CD31, indicating the diagnosis of EHE.

Treatment

Guided by the anatomical location of the tumor within
the liver, multifocality, nodule sizes, the presence of
vascular invasion (rendering the tumor unresectable and
the absence of extrahepatic disease, our team determined
liver transplantation as the optimal treatment course.

Figure 2. Axial non-contrast CT: Multiple well-defined hypodense cystic
lesions with fluid-fluid levels, suggestive of hemorrhagic or proteinaceous
content
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Figure 3. Coronal non-contrast CT: Multifocal hepatic cystic lesions lacking
septations or calcifications

However, due to the unavailability of a transplantation
team within our medical facility in Qom city, the patient
was subsequently referred to an alternative center in
Shiraz for further management.

As the patient was referred to another specialist for
transplantation, we were only able to conduct follow-up
via phone calls. The diagnosis of hemangioendothelioma
was confirmed by the other specialist. Unfortunately,
the patient was unavailable for further follow-up, which
limited our ability to provide additional details.

Discussion

Our case mirrored previously reported presentations
of EHE in terms of clinical features. The patient’s sex
was female sex predominance. She was in her sixties,
slightly above the mean age presentation (fourth and
fifth decade of life). The liver enzymes were elevated,
as in the previous cases.” Her complaint was right
upper quadrant abdominal pain and weight loss with
hepatomegaly in physical examination. Symptom
duration before diagnosis was rather shorter than in
other cases (1 month compared with 3 months to 2
years).” On the other hand, the patient’s imaging findings
deviated from the usual EHE presentations, posing
a diagnostic challenge. Typical EHE features include
peripheral nodules with possible coalescence. These
features of various imaging modalities are summarized
in Table 1. A rather frequent finding in hepatic EHE is
capsular retraction. The peripheral nodules may coalesce
and form a heterogenic mass, causing the hepatic capsule
to retract.® As a result, the common differential diagnosis
considered for hepatic EHE based on imaging include
entities that can cause hepatic capsular retraction, such as
cholangiocarcinoma, hepatic hemangiomas (particularly
sclerosed hepatic hemangioma), cirrhosis with confluent
hepatic necrosis, and bile duct necrosis. Additionally,
two radiographic signs are noteworthy in the context of

Figure 4. Several low-attenuation nodules (10-30 HU) in the liver
parenchyma, measuring 0.5 to 2 cm, without clear enhancement or
calcification. Nodules affected most of the liver

hepatic EHE: the lollipop sign and the target sign.” They
are observed in cross-sectional contrast imaging. The
target sign is a stratified pattern with concentric rings of
varying attenuation/intensity, which resembles a target.
It consists of three areas: the innermost fibro-sclerotic
center, a layer of proliferated cells in the middle, and
a narrow vascular zone in the periphery between the
tumor nodules and liver parenchyma caused by tumor
infiltration and occlusion of hepatic sinusoids and small
vessels.® While the target sign could be a valuable clue, the
lollipop sign seems to be more specific. It is characterized
by two structures: a hepatic or portal vein tapering and
terminating at or just within (the stick in the lollipop)
the edge of a well-defined peripheral enhancing lesion
with an avascular core (the candy).” Having established a
foundational understanding of typical EHE presentations,
we now present our case for further analysis. The patient’s
imaging revealed diffuse involvement of the entire liver
parenchyma with numerous cysts scattered throughout.
Notably, some of these cysts exhibited fluid-fluid levels.
To understand this case, we must understand fluid-
fluid levels in imaging. Three conditions must be met to
observe such appearances. First, the lesion must contain
substances of differing densities so that a sedimentation
effect can occur. Second, the different fluid layers must
have different echogenicity, attenuation values, or
signal intensity depending on the imaging modality
being considered. Third, the imaging modality must be
performed in a gravity-dependent plane. The presence of
a fluid-fluid level within a lesion in imaging studies can
suggest internal hemorrhage. This occurs because blood
degradation products have varying densities, which can
manifest as distinct fluid layers."

Given this knowledge, the presence of multiple lesions
with fluid-fluid levels caught our attention. Therefore, we
thought of entities that can cause this look. Pancreatic
neuroendocrine tumor (PanNET) metastasis was at
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Figure 5. Photomicrographs of the liver lesion. A, B: Liver parenchyma with necrosis, hemorrhage, and poorly formed spaces (H&E x 100). These spaces are
lined with moderately atypical cells (H&E x400). C: Area of inflammatory infiltrate adjacent to necrotic tissue (H&E, x200)

Immunohistochemistry staining of the Ki67 proliferation index reveals more positive cells (upper left and lower right) than normal hepatocytes (lower left) (D
.x100). The atypical cells are strongly positive for CD31 immunostain (E. x 400).

Table 1. Imaging Characteristics of Hepatic Epithelioid Hemangioendothelioma (HEHE) Across Modalities

Modality

Findings

Abdominal
ultrasonography

Usually seen as hepatic lesions that are predominantly hypoechoic; however, hepatic lesions can also have mixed echotexture or be
predominantly hyperechoic.

Typically seen as multiple hypoattenuating lesions in both hepatic lobes that coalesce to form larger confluent hypoattenuating regions in
a peripheral or subcapsular distribution, with a halo or target pattern of enhancement in larger lesions. Subcapsular lesions often present

CT scan with capsular retraction. Hepatic or portal veins or their branches may taper and terminate at or just within the edge of these lesions
(lollipop sign).
Calcification is uncommon but occurs on occasion.
T1: hypointense lesions relative to normal liver parenchyma on unenhanced T1-weighted images
MRI T2: heterogeneously increased signal intensity, with a white target sign in which the bright central core is surrounded by a peripheral,
slightly hyperintense halo.
In some cases, areas of high signal intensity on TTWI can appear, which may be a sign of intratumoral hemorrhage.
T1 C+(Gd): Some lesions demonstrate a moderate to intense, inhomogeneous enhancement, either a peripheral halo or a target-type
Contrast MRI enhancement pattern after administration of a gadolinium-based contrast agent, with an occasional thin peripheral hypointense rim.
The mass may have a well-defined or ill-defined border.
the forefront of our initial diagnostic considerations. performed, as previously mentioned."? Adenocarcinoma
To investigate the possibility of a primary tumor in the and other metastatic tumors were considered as alternative
pancreas or biliary ducts, an MRCP was subsequently diagnoses. A chest CT scan was subsequently performed
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to evaluate for distant metastases, a common indicator
of malignancy spread. Consistent with prior cases, lack
of primary malignancy was a useful clinical factor in
arriving at the correct diagnosis.'” Benign or complicated
hepatic cysts, hepatic abscesses, hematoma, hemangioma,
carcinoid tumors, gastrointestinal stromal tumor (GIST),
and leiomyosarcoma were also included in the differential
diagnosis. To definitively diagnose the hepatic lesions, a
biopsy was ultimately chosen, as discussed earlier.”

Limitations

Tumor markers like alpha-fetoprotein and cancer antigen
19-9 were not checked. These markers are usually normal
in EHE but can help rule out other entities for liver lesions.
Chronic infection by Bartonella species has been suggested
as a risk factor, but due to the incomplete medical history,
we could not check that on this patient. The unavailability
of necessary medical resources for hepatic EHE treatment
not only in our facility but also in Qom city made the
proper follow-up difficult. The patient’s information was
mostly derived from her medical records, and since they
were incomplete, more details on her medical history
were not available.

Conclusion

This case exemplifies the challenge of diagnosing hepatic
EHE solely based on imaging. The non-specific clinical
presentation and prolonged course can further hinder
early detection. While immunohistochemical staining
remains the gold standard for definitive diagnosis,
radiologists’ familiarity with characteristic imaging
features can significantly improve the likelihood of early
EHE identification. Moreover, a radiologist’s suspicion
can prompt pathologists to perform the necessary tests,
potentially expediting a timely diagnosis.

Acknowledgments
The authors sincerely thank the patient for her permission to share
her medical information for educational purposes.

Authors’ Contribution

Conceptualization: Sajjad Rezvan.

Data curation: Sajjad Rezvan.

Formal analysis: Vida Bozorgi.

Funding acquisition: Nazanin Khajeh Azad.
Investigation: Mehdi Pezeshki-Modaress.
Methodology: Sajjad Rezvan.

Project administration: Mehdi Pezeshki-Modaress.
Resources: Mahdieh Ghoddoosi.

Software: Nourallah Najafi.

Supervision: Sajjad Rezvan.

Validation: Mahdieh Ghoddoosi.
Visualization: Nourallah Najafi.
Writing—original draft: Enayatollah Noori.
Writing-review & editing: Enayatollah Noori.

Competing Interests
The authors have no conflicts of interest to declare related to this

Atypical imaging features in hepatic epithelioid hemangioendothelioma

work.

Funding
None.

Patient Consent

The authors certify that they have obtained a written patient consent
form. In the form, the patient has given consent for her images and
other clinical information to be used in this case report. The patient
understands that her name and initials will not be used, and due
efforts will be made to conceal her identity.

References

1. Sbaraglia M, Bellan E, Dei Tos AP. The 2020 WHO
classification of soft tissue tumours: news and perspectives.
Pathologica 2021;113(2):70-84. doi: 10.32074/1591-951x-
213

2. Weiss SW, Enzinger FM. Epithelioid
hemangioendothelioma: ~ a  vascular ~ tumor  often
mistaken for a carcinoma. Cancer 1982;50(5):970-81.
doi: 10.1002/1097-0142(19820901)50:5 <970::aid-
cncr2820500527 >3.0.co;2-z

3. Pachter MR, Lattes R. Mesenchymal tumors of the mediastinum.
1. Tumors of fibrous tissue, adipose tissue, smooth muscle, and
striated muscle. Cancer 1963;16:74-94. doi: 10.1002/1097-
0142(196301)16:1 <74::aid-cncr2820160110>3.0.co;2-e

4. Dail DH, Liebow AA, Gmelich JT, Friedman PJ, Miyai K, Myer
W, et al. Intravascular, bronchiolar, and alveolar tumor of
the lung (IVBAT). An analysis of twenty cases of a peculiar
sclerosing endothelial tumor. Cancer 1983;51(3):452-
64. doi:  10.1002/1097-0142(19830201)51:3 <452::aid-
cncr2820510317>3.0.co;2-m

5. Stacchiotti S, Miah AB, Frezza AM, Messiou C, Morosi C,
Caraceni A, et al. Epithelioid hemangioendothelioma, an
ultra-rare cancer: a consensus paper from the community
of experts. ESMO Open 2021;6(3):100170. doi: 10.1016/j.
esmoop.2021.100170

6. Lauffer JIM, Zimmermann A, Krahenbihl L, Triller J, Baer HU.
Epithelioid hemangioendothelioma of the liver. A rare hepatic
tumor. Cancer 1996;78(11):2318-27. doi: 10.1002/(sici)1097-
0142(19961201)78:11<2318::aid-cncr8>3.0.co;2-i

7. Earnest F 4th, Johnson CD. Case 96: hepatic epithelioid
hemangioendothelioma. Radiology 2006;240(1):295-8. doi:
10.1148/radiol.2401032099

8. Lyburn ID, Torreggiani WC, Harris AC, Zwirewich
CV, Buckley AR, Davis JE, et al. Hepatic epithelioid
hemangioendothelioma: sonographic, CT, and MR imaging
appearances. AJR Am ] Roentgenol 2003;180(5):1359-64. doi:
10.2214/ajr.180.5.1801359

9. Mamone G, Miraglia R. The “target sign” and the “Lollipop
sign” in hepatic epithelioid hemangioendothelioma. Abdom
Radiol (NY) 2019;44(4):1617-20. doi: 10.1007/s00261-018-
1820-9

10. Alomari Al. The lollipop sign: a new cross-sectional sign of
hepatic epithelioid hemangioendothelioma. Eur J Radiol
2006;59(3):460-4. doi: 10.1016/j.ejrad.2006.03.022

11. Soyer P, Bluemke DA, Fishman EK, Rymer R. Fluid-fluid
levels within focal hepatic lesions: imaging appearance and
etiology. Abdom Imaging 1998;23(2):161-5. doi: 10.1007/
5002619900312

12. Weerakkody Y.  Epithelioid ~ Hemangioendothelioma.
Radiopaedia website. Available from: https:/radiopaedia.
org/articles/epithelioid-haemangioendothelioma-2. Accessed
June 19, 2024.

Middle East ) Dig Dis. 2025; 17(2) 147


https://doi.org/10.32074/1591-951x-213
https://doi.org/10.32074/1591-951x-213
https://doi.org/10.1002/1097-0142(19820901)50:5%3c970::aid-cncr2820500527%3e3.0.co;2-z
https://doi.org/10.1002/1097-0142(19820901)50:5%3c970::aid-cncr2820500527%3e3.0.co;2-z
https://doi.org/10.1002/1097-0142(196301)16:1%3c74::aid-cncr2820160110%3e3.0.co;2-e
https://doi.org/10.1002/1097-0142(196301)16:1%3c74::aid-cncr2820160110%3e3.0.co;2-e
https://doi.org/10.1002/1097-0142(19830201)51:3%3c452::aid-cncr2820510317%3e3.0.co;2-m
https://doi.org/10.1002/1097-0142(19830201)51:3%3c452::aid-cncr2820510317%3e3.0.co;2-m
https://doi.org/10.1016/j.esmoop.2021.100170
https://doi.org/10.1016/j.esmoop.2021.100170
https://doi.org/10.1002/(sici)1097-0142(19961201)78:11%3c2318::aid-cncr8%3e3.0.co;2-i
https://doi.org/10.1002/(sici)1097-0142(19961201)78:11%3c2318::aid-cncr8%3e3.0.co;2-i
https://doi.org/10.1148/radiol.2401032099
https://doi.org/10.2214/ajr.180.5.1801359
https://doi.org/10.1007/s00261-018-1820-9
https://doi.org/10.1007/s00261-018-1820-9
https://doi.org/10.1016/j.ejrad.2006.03.022
https://doi.org/10.1007/s002619900312
https://doi.org/10.1007/s002619900312
https://radiopaedia.org/articles/epithelioid-haemangioendothelioma-2
https://radiopaedia.org/articles/epithelioid-haemangioendothelioma-2

