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Case Report

Hepatic epithelioid hemangioendothelioma: how fast does it grow 
and which findings could have prevented diagnostic delay?—a 
case report
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Background: Hepatic epithelioid hemangioendothelioma (HEHE) is a rare neoplastic disease of varied 
presentation and unspecific radiological signs in the early stages. The diagnostic delay can lead to metastatic 
disease, thus increasing the tumor burden and reducing the treatment options. HEHE is usually deemed a 
slow-growing tumor, but its speed of growth is poorly reported and still unknown. 
Case Description: In this case report, we documented a HEHE diagnosed in a young woman who had 
complaints of abdominal pain, weight loss and bloating for a long time. The typical findings observed in 
histological studies were not promptly recognized in the histological analyzes, even after two laparoscopic-
guided liver biopsies, delaying the diagnosis until extrahepatic tumor spreading. Findings observed in 
computed tomography, magnetic resonance imaging and histological studies are presented. The coalescence 
of nodules and the rising of giant masses, occupying large parts of the liver in a specific time span, were 
registered and quantified. As opposed to prior reports, the results show that hepatic HEHE can grow rapidly, 
reinforcing the need of early diagnosis, thus avoiding the complications presented herein. 
Conclusions: The findings observed via radiological and histological imaging that could have avoided the 
diagnosis delay are depicted and discussed, showing that HEHE can rise faster than previously documented.
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Introduction

Hepatic epithelioid hemangioendothelioma (HEHE) is 
a rare sarcoma with a varied presentation, from indolent 
nodules to aggressive tumors. The primary sources of the 
tumor tissue are pre-endothelial or vascular endothelial 
cells (1). Despite a similar tumor having been found 
in the lung and reported in 1975, the first epithelioid 
hemangioendothelioma description was in 1982 when 
the authors report an atypical vascular tumor that had 
been frequently misdiagnosed as carcinoma (2,3). Nearly 
50% of epithelioid hemangioendothelioma are found in 
association with a preexisting vessel, so their microscopic 
appearance is of infiltrative cords of epithelioid endothelial 
cells implanted in a myxohyaline stroma growing within the 
vessel or around it (3). The tumor cells are usually positive 
for CD31, CD34, and cytokeratin, with a translocation that 
allows confirmation of the diagnosis, denoted t(1;3) WWTR1-
CAMTA1 fusion, which can be detected by fluorescence  
in situ hybridization (FISH) (3). Less commonly, the fusion 
found is YAP1-TFE3, detected by TFE3 immunoreactivity (4). 
While HEHE has been known as a slow-growing tumor of 
indolent nature (5-7), this is the first case report in which 
the tumor growth was measured, showing nodules that 
enlarged and spread to other organs in a given time span. 
We present the following case in accordance with the CARE 
reporting checklist (available at https://tgh.amegroups.com/
article/view/10.21037/tgh-22-48/rc).

Case presentation

All procedures performed in this study were in accordance 
with the ethical standards of the institutional research 
committee and with the Helsinki Declaration (as revised 
in 2013). Written informed consent was obtained from the 
patient’s legal guardian for publication of this case report 
and accompanying images. A copy of the written consent 
is available for review by the editorial office of this journal. 
The local ethics committee (named “Comitê de Ética em 
Pesquisa”) approved the development of this study (Protocol 
No. 5.235.006). 

The patient is a 17-year-old female from the interior of 
São Paulo state, Brazil. Her first complaints were related to 
the mass effect caused by the liver tumor, such as abdominal 
pain and bloating during the last 3 years. She also reported 
weight loss in recent months. Painful hepatomegaly was 
described in her medical appointments since 2018. The first 
abdominal ultrasonography was performed in September 

2018 and showed hypoechoic hepatic nodules of 12×31 mm.  
A magnetic resonance imaging (MRI) on February 8, 2019, 
revealed 11 hyperintense nodules in T2, filled by liquid 
material and peripheral enhancement by the contrast 
medium, thus suggesting necrotic content, which would be 
the first sign that the nodules deserve further investigation 
(Figure 1). The largest nodule measured 6.3×6.1×4.0 cm, 
and was located in the liver segment VI. At that time, she 
already had an enlarged spleen, reaching 13.5 cm. Her 
blood tests were unremarkable.

In March 2019, she was submitted to a laparoscopic liver 
biopsy at a local hospital. The first analysis by the local 
pathologists was “No signs of malignancy. The histologic 
specimen is formed by granulation tissue with marked 
fibrosis and hyalinization, embracing and compressing 
biliary ducts and hepatocytes. Some of these cells 
contain vacuolated cytoplasm and are disposed in cords”. 
However, the sample already had findings compatible 
with HEHE such as cords of epithelioid tumor cells, and 
intracytoplasmic vacuoles containing red blood cells (shown 
in Figure 2A,2B). At that moment, no malignancy had been 
suspected and no immunohistochemical assay was carried 
out. Only when the patient was forwarded to our hospital in 
July 2021 the immunoreaction for CD31 was observed on 
the same sample from the first liver biopsy (Figure 2C).

In August 2019, the patient reported fever and worsening 
abdominal pain. Intermittent ultrasonography assessment 
was maintained until reaching new signs of tumor growth. 
Then, a computerized tomography (CT) was done in May 
2020 showing that the tumor located in the liver segment 
VI had dimensions of 12.9×7.3 cm (shown in Figure 3). In 
February 2021, the patient was submitted to a new MRI 
that showed delayed enhancement of the tumors by the 
gadolinium.

In April 2021, a second laparoscopic liver biopsy 
was done. Unfortunately, the histologic assessment was 
still deemed inconclusive by the local pathologists, who 
reported no malignant tissue in spite of the HEHE findings. 
Ascitic fluid was also assessed, but no malignant cells were 
found. At that time, she reported a dull pain in her knees. 
Due to the lack of a diagnosis at that time, the patient 
was forwarded to our hospital in July 2021, with painful 
hepatomegaly, asymptomatic splenomegaly, and pain in 
both knees, but no respiratory complaints. The histologic 
tumor samples were reassessed and the HEHE findings 
were finally recognized. Additional staining for CD31 
was performed, thus confirming the diagnosis (shown in  
Figure 2C).

https://tgh.amegroups.com/article/view/10.21037/tgh-22-48/rc
https://tgh.amegroups.com/article/view/10.21037/tgh-22-48/rc
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A chest CT showed 7-mm nodules diffusely distributed 
in both lungs, associated with longitudinal fissure thickening 
(shown in Figure 4). A new MRI showed an enlarged liver, 
containing infiltrative tumors occupying most parts of 
the right lobe and part of the liver segment III, causing 
retraction of the liver capsule on segment VI, similar to 
the findings observed in the last CT (shown in Figure 5). 
The tumor was heterogeneous and led to hepatic vessels 
distortion. It was filled by nodules with a target aspect, 
reaching up to 17 mm, with progressive enhancement 
during the contrast medium injection.

In the same month, bone scintigraphy was carried 
out, revealing bone metastasis. In spite of good outcomes 
reported in a large cohort of patients with metastatic 
HEHE submitted to liver transplantation and liver  
resect ion (8) ,  mult i-organ disease prevents  l iver 
transplantation in Brazil, and liver resection could not be 
performed due to the hepatic spreading of the tumors. 
Therefore, no surgical treatment was done. Ten sessions of 

radiotherapy was done and sorafenib was started due to the 
benefits reported in another case (9). Despite prior reports 
considering thalidomide as another option (9,10), the drug 
was not used because the effect on vascular endothelial 
growth factor (VEGF) is not as powerful as that observed 
with sorafenib (9). The treatment was well tolerated 
by the patient, who adhered properly to the medical 
recommendations.

Aiming to estimate the tumor growth between the two 
MRIs carried out in 2019 and 2021, a 2.5D volumetry of 
the liver was made using 3D Slicer® 4.11 on the MRI T2 
weighted arterial images (11). The segmentation employs a 
supervised semiautomatic nodule segmentation algorithm 
based on open-source software. First, seed points were 
placed within the liver region to initialize the segmentation 
using a region-growing algorithm. When the image 
contained multiple nodules, a seed point was placed inside 
each nodule in axial, sagittal, and coronal directions. The 
contour propagation was governed by a smoothing process, 

A B

Figure 1 Abdominal resonance magnetic imaging in February, 2019. (A) White target sign in which the bright central core is surrounded 
by a peripheral slightly hyperintense halo on T2-weighted images (white arrowheads). (B) Subcapsular lesions on T2-weighted images with 
capsular retraction (white arrow).

A B C

Figure 2 Histologic findings from the sample obtained through laparoscopic biopsies. (A) Hematoxylin-eosin staining showing cords of 
epithelioid tumor cells within a characteristic myoid to hyaline matrix. (B) Hematoxylin-eosin staining displaying intracytoplasmic vacuoles. 
These spaces represent immature vascular lumina and may contain erythrocytes. (C) Immunohistochemistry showing the expression of 
CD31, an endothelial marker.
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which minimizes the contour curvature by a Gaussian filter 
of size 5 pixels. A final analysis was carried out and, if a 
segmented region mismatches the liver (or tumor) area, it 
was manually cropped or added to the segmentation. The 
results are shown in Table 1 and in Figures 6,7.

As explicit in Table 1, the liver volume measured in 
February 2019 increased by 27.12% in July 2021. In the 
same period, the tumor volume grew from 9.26% to 
70.27% of the liver. Figures 6,7 show that many nodules 

coalesced, thus changing the nodules to giant tumors 
and causing hepatomegaly in this time span. The tumor 
cells presented TFE3 immunoreactivity (shown in  
Figure 8), suggesting the presence of the YAP1-TFE3 
fusion, a distinct histological HEHE pattern in which 
mature lumina and epithelioid eosinophilic cells are 
observed (4).

Discussion

Three HEHE clinical findings could be used to suggest it as 
a possible diagnosis. First, the liver is the most commonly 
affected organ. Second, the tumor is more common among 
women. Third, abdominal pain is the main symptom. 
Lau et al. and Mehrabi et al. reported the largest reviews, 
containing 206 and 434 cases, respectively (12,13). In 
the study by Lau et al., the liver was involved in 99 cases 
(32%), the lung in 89, and the bones in 48. The patients’ 
age at the diagnosis ranged from 7 to 81, and the female 
proportion was 61%. Single-organ involvement occurred 
in 131 patients, of which 21% had only liver tumors. 
Pain was the most common symptom, occurring in 74% 
of the symptomatic patients (12). Right upper quadrant 

A B C

D E

Figure 3 Abdominal tomographic findings in May 2020. The tumors were typically seen as multiple hypoattenuating nodules in both 
hepatic lobes, coalescing to form larger confluent lesions with peripheral or subcapsular distribution (A). In (B), a halo (or target pattern) of 
enhancement can be seen around a larger lesion (white arrow). In (C,D), capsular retraction can be seen near two subcapsular tumors (white 
arrowheads). In (E), a portal vein branch tapers and terminates just within the edge of a tumor denoted as “lollipop sign” (black arrow).

Figure 4 Chest tomographic findings in April 2021. Hyperdense 
nodules of 7 mm were observed in both lungs (black arrow).
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pain, hepatomegaly, and weight loss are the most common 
symptoms, and the male-to-female ratio is 2:3 (13). Despite 
the estimated prevalence of less than one in 1 million (8), 
dealing with hepatic nodules requires knowledge on HEHE 
as a possible diagnosis, especially when the three most 
common symptoms are present.

In such cases, a multidisciplinary team is needed to 
evaluate the imaging exams. In 2019 the patient already had 
tumors that could be easily distinguished from hemangiomas 
or other non-threatening lesions, as shown in Figure 1. 
Peripheral nodules with central hypodensity, calcifications, 
and capsular retraction are common signs of HEHE in 
CT and MRI images (14). Capsular retraction was already 
observed, suggesting malignant compromise. Of note, it 
occurs in less than 25% of patients, and signs of portal 
hypertension may also be observable due to the tumors’ 
growth (14). Since the patient had painful hepatomegaly 
and the radiological images were not recognized as HEHE, 
the decision to perform a biopsy at that time was correct.

As shown in Figure 2, the liver biopsies had typical findings 
to make the diagnosis, with cords of epithelioid tumor cells, 
intracytoplasmic vacuoles containing red blood cells and 

endothelial markers in immunohistochemistry (3). However, 
since the images in hematoxylin-eosin staining (HE) 
were not properly identified in the first evaluations, 
immunohistochemistry was not carried out, and the 
pathology conclusions were mistaken. Only when skilled 
pathologists assessed the samples was the disease diagnosed 
and further confirmed by immunohistochemistry. 
Regrettably, diagnostic mistakes are not rare in EHE, and 
this case shows how the lack of an experienced pathologist 
can be deleterious, especially assessing liver nodules. The 
two initial histological analyzes overlooked the tumor cell 
cords, mistakenly assuming that they were hepatocytes. As 
a result, no further staining or immunohistochemistry assay 
was carried out, and the presence of a malignant disease 
was wrongly denied. After two laparoscopic-guided biopsies 
suggesting no malignancy, the pediatricians withheld the 
diagnostic investigation. Certainly, a consultation with 
a more experienced pathologist could have avoided this 
terrible mistake. CD34 is expressed in more than 90% of 
the vascular tumors, showing a good sensitivity for initial 
evaluation, but is not specific to diagnose HEHE (1). 
CD31 is more specific and could be enough to confirm the 
diagnosis if the other signs of HEHE had been identified (1). 
In some cells, intracytoplasmatic vacuoles can displace the 
nucleus, the so-called blister cells, leading to a signet ring-
like structure (14,15). A common finding in liver HEHE 
is the fibrotic stromal background (15). Unfortunately, 
none of these signs were recognized or described after two 
laparoscopic-guided biopsies.

The same problem occurred with the radiological 
findings. HEHE can appear as multiple nodules in the initial 
stages, but they tend to coalesce to form large lesions that 

A B

Figure 5 Abdominal resonance magnetic imaging in July 2021. In (A), a T2 axial image shows heterogeneously increased signal intensity, 
with a white target sign in which the bright central core is surrounded by a peripheral slightly hyperintense halo (white arrow). In (B), the 
gadolinium-based contrast agent shows lesions with either a peripheral halo or a target-type enhancement pattern, with a thin peripheral 
hypointense rim (white arrowheads).

Table 1 Liver and tumor volumes estimated from the magnetic 
resonance imaging in 2019 and 2021

Analysis 2019 2021 Ratio 2021/2019

LV (cm³) 949.581 1,207.15 127.12%

TV (cm³) 87.96 848.225 964.33%

Ratio TV/LV 9.26% 70.27%

LV, liver volume; TV, tumor volume.
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grow diffusely into the liver (14,16). Despite the signs of 
malignancy observed in 2019, the disease was not diagnosed, 
allowing spreading to other organs. Bone involvement can 
cause pain, neurological symptoms, and even fractures, 
whereas pulmonary disease is usually manifested as 
coughing (16). Most patients with the single-organ disease 
receive surgical treatment and have no recurrence in  
5 years (15). On the other hand, multi-organ disease and 
tumors with poor or moderate cell differentiation are 
findings of worse prognosis (15,17). Since the first symptom 
of our patient was painful hepatomegaly, maybe she could 
have been submitted to a curative treatment. However, the 
metastasis led us to offer only palliative (radiotherapy) and 
off-label (sorafenib) options, which were well-tolerated and 
provided relief from the bone pain, but did not change the 
liver and lung disease.

While the nodular type can be non-specific, the 
diffuse HEHE type is considered a slow-growing tumor, 
occupying the liver periphery, and not leading to capsular  
bulging (13). However, the time elapsed between the 
first symptoms and the diagnosis is usually long, leading 
to massive tumor growth, usually occupying both liver 

lobes when the disease is finally recognized (13). For the 
first time, the tumor growth was precisely estimated, 
showing that in a 29-month period the liver commitment 
was markedly changed, increasing 964.33% and leading 
to significant liver enlargement (127.12%). Fan et al. 
reported a fast-growing HEHE in which one of the tumors 
increased 9.45% within 2 months (18). However, only the 
growing of the largest lesion was documented in a short 
time span, thus reducing the measurement accuracy. As a 
result, the term “slow-growing tumor” seems inadequate 
for HEHE in patients as the one reported herein. This case 
is a clear example that a rapid growth can be observed in 
multinodular disease when its first signs are not recognized.

In spite of the limitations of a case report, this is the first 
time that HEHE growth was accurately measured in a given 
period. The results show that each sign of the disease must 
be recognized as soon as possible, thus avoiding diagnostic 
delay in similar cases. 

It was also demonstrated that HEHE nodules are 
able to occupy the liver and spread to other organs in a 
short time span, a finding that is not compatible with a  
slow-growing tumor.

Figure 6 Volumetric images obtained from the magnetic resonance imaging in February 2019. The normal liver parenchyma is shown in 
green whereas the tumors are presented in other colors. Left upper quadrant: axial view. Right upper quadrant: three-dimensional view. Left 
lower quadrant: coronal view. Right lower quadrant: sagittal view.
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Figure 8 Weak nuclear immunoreactivity for TFE3 suggesting the presence of the YAP1-TFE3 fusion.
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