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Summary
We present a case of a 77-year-old male patient 
with a liver tumour diagnosed as hepatic epithelioid 
haemangioendothelioma (HEHE), a potentially 
malignant tumour treated with liver resection. The 
patient is disease-free 3 years after resection. Imaging 
features using fludeoxyglucose F 18 positron emission 
tomography CT and MRI with gadoxic acid as well as 
histopathological findings are discussed.

Background
Hepatic epithelioid haemangioendothelioma 
(HEHE) is a rare neoplasm of vascular origin with 
malignant potential1–3 in the middle of a scale from 
haemangioma to angiosarcoma.4  It may occur in 
any soft tissue of the body, but preferential sites are 
the liver and limbs.5

Recent papers suggest HEHE is a low-grade 
angiosarcoma.6–8 Differentiating HEHE from high-
grade angiosarcoma is challenging4 on both imaging 
studies and histopathological analysis, espe-
cially when increased mitotic activity is observed. 
However, new nuclear staining techniques for 
CAMTA1 should facilitate differentiation of HEHE 
from haemangiosarcoma and angiosarcoma.9 It is 
important to differentiate HEHE from angiosar-
coma because the latter is an aggressive tumour 
with poor prognosis.1 10 11

HEHE shows a large spread in age of onset,12 
so this diagnosis should be considered even in 
young patients with a non-typical haemangioma 
on imaging studies.3 Clinical outcomes vary greatly 
between patients, but previous studies reported an 
overall 5-year survival of 48%–55% after resection. 
The only factor identified to influence prognosis is 
degree of cellularity; high-cellularity correlates with 
poor clinical outcome.10

Treatment of HEHE may consist of resection, 
transarterial chemoembolisation or eventually 
liver transplantation (LTX), which may be indi-
cated in tumours with diffuse growth pattern. 
This is opposed to cases of angiosarcoma, which 
are considered a contraindication for LTX.1 10 13 14

On MRI, HEHE may show multiple lesions, 
with a nodular or coalescent growth pattern. Signal 
intensity is generally high, and sometimes hetero-
geneous on T2-weighted imaging. Three types 
of enhancement patterns on MRI are known: (1) 
heterogeneous arterial enhancement with progres-
sive enhancement on portal and delayed phases; (2) 
ring-like enhancement starting in the arterial phase; 
(3) mild homogeneous arterial enhancement, 
without washout.15

Case presentation
A 77-year-old male patient was referred to our 
centre because of three hepatic lesions, inciden-
tally detected at CT colonography in a popu-
lation screening study for colon cancer. He 
had no symptoms and his medical history was 
unremarkable.

The lesions were evaluated with MRI and 
fludeoxyglucose F 18  positron emission tomog-
raphy CT (18-FDG PET-CT) and because one of 
the lesions was suspicious, a US-guided biopsy 
of the lesion was performed. Histopathological 
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Figure 1  Small HEHE segment 8. (A) The lesion shows 
intermediate high signal on T2-weighted half fourier 
acquisition single shot turbo spin echo (HASTE) series. 
(B–D) T1-weighted volumetric interpolated breath-hold 
examination (VIBE) arterial phase, portal venous phase 
and delayed series, respectively. The lesion shows ring-like 
enhancement on arterial phase after administration of 
intravenous contrast, which persisted on delayed series. 
No central fill-in of the lesion was noted. There was no 
uptake of contrast during the hepatobiliary phase. HEHE, 
hepatic epithelioid haemangioendothelioma.
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examination revealed a diagnosis within the spectrum of HEHE 
and angiosarcoma.

A right hemihepatectomy was performed removing all lesions. 
A final histopathological diagnosis of HEHE was made. The 
postoperative period was complicated with a deep venous throm-
bosis, which resolved under anticoagulation therapy. Three years 
postoperatively, the patient is free of disease.

Investigations
MRI of the liver with gadoxetic acid was done (figures 1, 2 and 
3).

A focal lesion in segment 8 was found, showing intermediate 
high signal on T2-weighted series. This lesion also showed no 
uptake of FDG. This lesion was considered not typical for a 
cavernous haemangioma but suspicious for a metastasis.

A second lesion was detected in segment 6. This lesion also 
showed an intermediate signal on T2-weighted series. The lesion 
showed ring-like arterial enhancement and complete central 
filling on delayed series. The lesion showed a slight uptake of 
FDG on PET-CT (figure 4). It was diagnosed as possible haeman-
gioma, with a differential diagnosis of metastasis as well.

A third lesion was identified in segment 7 of the liver. It 
showed typical MR features of a haemangioma; high-signal 
intensity on T2-weighted series and nodular enhancement with 
complete fill-in on delayed series.

An FDG PET-CT was made in addition because metastases 
were suspected. The lesions, however, did not show FDG uptake.

Ultrasound-guided biopsy was performed of the suspicious 
lesion in segment 8.  Histopathological examination charac-
terised the lesion in segment 8 (lesion A at imaging) as atyp-
ical vascular proliferation, positive for FLI-1, ERG and CD 34 
staining with irregular borders and infiltrating growth pattern 
into the peritumorous sinusoidal spaces.

Preoperatively, CT volumetry was performed, as well as a hepa-
tobiliary scintigraphy of the liver. Both showed insufficient volume 
and function of the future liver remnant, for which reason right 
portal vein embolisation was undertaken before operation.

A right hemihepatectomy was performed for complete 
removal of the tumour in segment 8. Parenchymal excision was 
not possible due to the diffuse growth pattern of the tumour in 
segment 8. The other lesions were removed by this procedure as 
well. Histopathological examination of the tumour in segment 
8  confirmed the diagnosis of HEHE resected with tumour-
free margins of 3 cm (figures 5 and 6 show histopathological 
features). Additionally, the tumour in segment 6  also turned 
out to be a HEHE and had also been completely removed 
(figure 4; MRI). The lesion in segment 7 was confirmed to be a 
haemangioma.

Differential diagnosis
Initially, for both HEHE in segments 8 and 6, the diagnosis 
haemangioma was considered. However, non-typical findings 
were intermediate signal on T2-weighted imaging, no ‘light bulb 
sign’ and ring-like enhancement of the lesion in segment 8.

Figure 2  Haemangioma segment 7. (A) T2-weighted HASTE: the lesion shows very high signal intensity. T1-weighted vibe dynamic series. (B–E) 
Plain film, arterial phase, portovenous phase and delayed series, respectively. The lesion shows low signal intensity, nodular peripheral enhancement 
in arterial and venous phases, and complete fill-in on delayed series.

Figure 3  Small HEHE in segment 6. (A) The lesion shows intermediate 
high-signal intensity on T2-weighted HASTE sequence. (B–D) T1-
weighted vibe after intravenous contrast arterial phase, portovenous 
phase and delayed series, respectively. The lesion shows peripheral ring 
enhancement. HEHE, hepatic epithelioid haemangioendothelioma.
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A diagnosis of HCC was considered unlikely as the patient 
had no history of liver disease and the imaging features were not 
compatible with HCC.

Although characteristics of HEHE on PET-CT are relatively 
unknown, some reports have described diffusely increased 
uptake.16 The lack of uptake ruled out metastasis, although in 
this patient a negative PET-CT may have been due to the small 
size of the lesions.

After biopsy and histopathological investigation, diagnosis shifted 
towards angiosarcoma or epithelioid haemangioendothelioma, the 
latter being the correct diagnosis as confirmed on the resection spec-
imen. Both HEHE showed an intermediate cellularity.

Treatment
After portal vein embolisation had increased volume/function of 
the remnant liver, a right hemihepatectomy was performed with 
which all lesions including the HEHE were removed completely 
with a free margin of 3 cm. This is rather unusual because a 
diffuse growth pattern is often found precluding radical resection 

Figure 4  HEHE in segment 6: the lesion shows a slight uptake 
of FDG. FDG, fludeoxyglucose F; HEHE, hepatic epithelioid 
haemangioendothelioma.

Figure 5  Image of the surgical resection specimen. Letter A indicates 
the HEHE in segment 8, showing its diffuse growth pattern and 
unclearly defined borders. Letter B indicates status after portal vein 
embolisation. Letter C shows normal liver parenchyma. Letter D shows 
an artery. HEHE, hepatic epithelioid haemangioendothelioma.

Figure 6  Detailed picture of the HEHE. The letter A showing an 
example of vacuolisation which indicates low grade differentiation 
towards the formation of blood vessels. Also cytonuclear atypia can be 
observed. HEHE, hepatic epithelioid haemangioendothelioma.

Learning points

►► Misdiagnosis of epithelioid haemangioendothelioma based 
on clinical imaging is not uncommon in the liver. Multiple 
case reports and studies report a high frequency of atypical 
findings on imaging and uncertainty of diagnosis.8 10 23–25

►► When imaging is not conclusive for haemangioma, the 
diagnosis of HEHE should be considered even in young 
patients with little or no clinical symptoms.

►► If several imaging modalities give contradictory results, 
biopsy and histopathological examination are advised. To 
determine the appropriate surgical approach, it is important 
to establish the correct diagnosis beforehand.

►► HEHE is a diagnosis in the middle of a scale from 
haemangioma to sarcoma.4 This makes differentiation based 
on histopathological examination challenging. However, new 
genetic targets such as CAMTA1 for immunohistochemistry 
and other methods have shown promising results and may be 
helpful for the pathologist in the future.9
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and requiring liver transplantation. Postoperative course in the 
patient was uneventful except for deep venous thrombosis.

Outcome and follow-up
After a period of 3 years, the patient is in good health and is still 
disease-free on repeated CT scans.

Discussion
Three large series reporting on HEHE, consisting of 32, 137 
and 452 patients, respectively, are available.10 17 18 Also a review 
summarising the data of 434 patients was published in 2006.3 
In addition, several case reports and case series have been 
published, underscoring the problem of establishing the correct 
diagnosis of this rare tumour.1 19–22 
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