W J

World Journal of
Gastroenterology

Online Submissions: http:/ /www.wjgnet.com/1007-9327office

wjg@wijgnet.com
doi:10.3748 /wjg.v17.i30.3544

World | Gastroenterol 2011 August 14; 17(30): 3544-3553
ISSN 1007-9327 (print) ISSN 2219-2840 (online)
© 2011 Baishideng. All rights reserved.

BRIEF ARTICLE

Contrast-enhanced multiple-phase imaging features in
hepatic epithelioid hemangioendothelioma

Ying Chen, Ri-Sheng Yu, Ling-Ling Qiu, Ding-Yao Jiang, Yan-Bin Tan, Yan-Biao Fu

Ying Chen, Ri-Sheng Yu, Ling-Ling Qiu, Ding-Yao Jiang,
Yan-Bin Tan, Department of Radiology, Second Affiliated
Hospital, Zhejiang University School of Medicine, 310009
Hangzhou, Zhejiang Province, China

Yan-Biao Fu, Department of Pathology, Second Affiliated
Hospital, Zhejiang University School of Medicine, 310009
Hangzhou, Zhejiang Province, China

Author contributions: Chen Y and Yu RS performed the ma-
jority of experiments; Qiu LL, Jiang DY, Tan YB and Fu YB
provided vital figures and edited the manuscript; Yu RS de-
signed the study, coordinated and collected all the material and
provided financial support; Chen Y collected the material and
wrote the manuscript.

Correspondence to: Dr. Ri-Sheng Yu, Department of Radiol-
ogy, Second Affiliated Hospital, Zhejiang University School of
Medicine, #88 Jiefang Road, 310009 Hangzhou, Zhejiang Prov-
ince, China. yurisheng2003@yahoo.com.cn

Telephone: +86-571-87783922 Fax: +86-571-87783924
Received: November 21, 2010 Revised: May 20, 2011
Accepted: May 27, 2011

Published online: August 14, 2011

Abstract

AIM: To investigate and review the contrast-enhanced
multiple-phase computed tomography (CEMP CT) and
magnetic resonance imaging (MRI) findings in patients
with pathologically confirmed hepatic epithelioid he-
mangioendothelioma (HEHE).

METHODS: Findings from imaging examinations in
8 patients (5 women and 3 men) with pathologically
confirmed HEHE were retrospectively reviewed (CT
images obtained from 7 patients and MR images ob-
tained from 6 patients). The age of presentation varied
from 27 years to 60 years (average age 39.8 years).

RESULTS: There were two types of HEHE: multifocal
type (7 = 7) and diffuse type (7n = 1). In the multi-
focal-type cases, there were 74 lesions on CT and
28 lesions on MRI with 7 lesions found with diffusion
weighted imaging; 18 (24.3%) of 74 lesions on plain
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CT and 26 (92.9%) of 28 lesions on pre-contrast MRI
showed the target sign. On CEMP CT, 28 (37.8%)
of 74 lesions appeared with the target sign and a
progressive-enhancement rim and 9 (12.2%) of 74 le-
sions displayed progressive enhancement, maintaining
a state of persistent enhancement. On CEMP MRI, 27
(96.4%) of 28 lesions appeared with the target sign
with a progressive-enhancement rim and 28 (100%)
of 28 lesions displayed progressive-enhancement,
maintaining a state of persistent enhancement. In the
diffuse-type cases, an enlarged liver was observed with
a large nodule appearing with persistent enhancement
on CEMP CT and MRI.

CONCLUSION: The most important imaging features
of HEHE are the target sign and/or progressive en-
hancement with persistent enhancement on CEMP CT
and MRI. MRI is advantageous over CT in displaying
these imaging features.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION
Hepatic epithelioid hemangioendothelioma (HEHE) is
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a rare vascular tumor in adults with a variable but often
long clinical course, which is intermediate between hem-
angioma and angiosarcoma in clinical biological behav-
ior!", This tumor is histologically characterized by an epi-
thelial appearance and endothelial nature in tumor cells".
Clinical, imaging and pathologic diagnosis of HEHE is
difficult™™ however, its correct diagnosis is very impos-
tant because long-term survival (5-10 years) of HEHE
is possiblem. Treatment modalities include hepatic resec-
tion, orthotopic liver transplantation (even in cases with
known metastases), radiotherapy, chemotherapy and use
of interferon alpha—ZB’(ﬂ.

No more than 200 cases of HEHE have been re-
" 2and most of them
were of sporadic cases and small case series!" %1011,
The contrast-enhanced multiple-phase computed to-
mography (CEMP CT) and magnetic resonance imaging
(MRI) findings of HEHE have not been well addressed.
In this paper, we highlight the predominant imaging
features of this type of tumor, focusing on the target

ported since its first description

sign and/or progressive enhancement with persistent
enhancement on CEMP CT and MRI, which have not
been extensively described previously in the English-
language literature, to the best of our knowledge.

MATERIALS AND METHODS

Subjects

CT (n="T7), MRI (# = 6), clinical (# = 8) and pathological
(n = 8) features of 8 cases of HEHE were retrospec-
tively reviewed at our institution from 2004 to 2009.
This study was approved by the Institutional Research
and Ethics Board of our institution. Among the 8 cases,
there were 3 males and 5 females, with ages ranging
from 27 to 57 years (mean, 39.8 years). The duration of
symptoms ranged from 10 d to 2 years.

The clinical signs and symptoms included epigastric
pain (#z = 2), discomfort (# = 3), weight loss (# = 3),
weakness (7 = 2), hepatomegaly (7 = 5), splenomegaly
(n = 4) and ascites (# = 1). Two patients without any
complaints were incidentally found by a routine physi-
cal examination. One of 8 cases was accompanied by
lung epithelioid hemangioendothelioma. Laboratory
tests showed abnormal liver function in two cases, with
mild elevation of serum bilirubin, alkaline phosphatase
and aspartate aminotransferase levels. HBsAg was posi-
tive in two patients. Tumor marker levels, including
a-fetoprotein, carcinoembryonic antigen (CEA) and
cancer antigen 19-9, were negative in all patients except
for an increased level of CEA in one patient.

Radiological examination

CT imaging was performed in seven patients using Sie-
mens Somatom Sensation 16-row CT scannets with
5-mm axial sections from the dome of the diaphragm
to the last plane of the liver. All patients were examined
in a fasting state with plain scanning at first, and then
non-ionic contrast medium (Omnipaque 300 g/L, GE
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Healthcare, USA) 80 mL per bolus injection was given
via antecubital vein for enhanced scanning. Images were
obtained separately at the arterial phase (25-35 s after in-
jection), portal venous phase (65-75 s after injection) and
equilibrium phase (100-110 s after injection).

MR scanning was performed using a 1.5 T or 3.0 T
magnet (Signa, GE Healthcare, USA) with an eight-
channel torso-array coil. Axial T1-weighted images
(T1WI) and T2-weighted images (T2WI) were obtained
from all six patients, and additional contrast-enhanced
T1WI (Omniscan, GE Healthcare, USA, 0.1 mmol/kg
body weight) images were obtained from four patients.
Dynamic breath-hold T1WI acquisitions were obtained at
15-27 s, 40-52 s, 70-82 s and 130-142 s after contrast en-
hancement. The imaging parameters for T1WI and T2W1
were as follows: repetition time/echo time (TR/TE) of
205/3.2 ms and 6000/102.5 ms. The matrix was 256 X
256, the standard field-of-view was 400 mm and slice
thickness was 4.0 mm with no interslice gap. Additional
diffusion weighted single-shot echo-planar imaging was
performed in two patients using the following param-
eters: TR/TE = 1300/52.5 ms, 7-8 mm thickness, water
selective excitation for fat suppression, matrix size =
128 x 128, field of view = 36 cm X 36 cm, number of
excitations = 6.0, slice thickness/gap = 5 mm/1.0 mm,
20 axial slices, scan time = 2 min 24 s, b value = 0 and

600 s/mm”’, under breath-hold.

Image analysis

All CT and MR images were reviewed separately by two
radiologists who were blinded to the identity of the pa-
tient and clinical outcome. Discordance between the two
was resolved by consensus.

Pathological examination

Histologic specimens of HEHE were obtained by per-
cutaneous needle biopsy in five patients and by explor-
atory laparotomy and nodule biopsy in three patients.
HEHE was diagnosed on the basis of light microscopic
examinations of histologic specimens. HE staining and
immunohistochemical staining for at least one endotheli-
al marker, i.e., factor Vll-related antigen, CD34, or CD31,
were performed on all tumors to confirm the endothelial
originlz’sj. All HEHE specimen analyses were confirmed
by an experienced pathologist for diagnostic accuracy.

RESULTS

Imaging findings

There were two types of HEHE in the 8 cases of our
study: multifocal type (# = 7) and diffuse type (# = 1).
In the 7 multifocal type cases, a total of 74 lesions were
found with CT, 28 lesions with MRI and 7 with diffusion
weighted imaging (DWI). Eighteen (24.3%) of 74 le-
sions on plain CT showed a low density with peripheral
isodensity (Figure 1A), which looked like a “target” with
an inner low density/intensity and a petipheral hyper-
density/intensity or isodensity/intensity (target sign).
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Figure 1 Multifocal hepatic epithelioid hemangioendothelioma in a 27-year-old male. (A) Unenhanced axial computed tomography scan of liver shows multiple
discrete masses, which are round with a low density and peripheral iso-density. (B-C) Partial lesions show peripheral ring-like enhancement in the arterial phase (B)

with even stronger enhancement in the portal venous phase (C).

On CEMP CT images, 28 (37.8%) of 74 lesions show-
ed peripheral ring-like enhancement in the arterial phase
with even stronger enhancement in the portal venous and
equilibrium phases, appearing as a target sign with a pro-
gressive-enhancement rim (Figures 1B, C). Nine (12.2%)
of 74 lesions displayed progressive enhancement, with 8
(10.8%) lesions showing progressive enhancement in the
center and 1 (1.4%) lesion showing lamellar progressive
enhancement on CEMP CT, maintaining the state of
persistent enhancement.

Twenty-six (92.9%) of 28 lesions showed hypointen-
sity relative to normal liver parenchyma with peripheral
faint hyperintensity on T1WI (Figure 2A) and hyperin-
tensity with peripheral hypointensity and an area of evi-
dent hyperintensity in the center on T2WI (Figure 2B),
appearing as the target sign. Six (85.7%) of 7 lesions
showed hyperintensity with a peripheral hypointense rim
on DWI (Figure 2C) and 1 (14.3%) showed lamellar hy-
perintensity on DWI.

On CEMP MRI, 27 (96.4%) of 28 lesions displayed
petipheral ring-like enhancement in the arterial phase,
and even stronger enhancement in the portal venous
and equilibrium phases, appearing as a target sign with a
progressive-enhancement rim; 28 (100%) of 28 lesions
displayed progressive-enhancement in the arterial, portal
venous and equilibrium phases and became isointense to
liver parenchyma in the delayed phase, with 27 (96.4%)
lesions showing progressive enhancement in the center
of the target (Figures 2D-G, Figures 3A-E) and 1 (3.6%)
lesion showing lamellar progressive enhancement on
CEMP MRI (Figures 3F-]), maintaining the state of per-
sistent enhancement.

One diffuse case manifested an enlarged liver with
a large nodule appearing slightly hyperdense relative to
normal liver parenchyma on plain CT' (Figure 4A), isoin-
tensity on T1WI (Figure 4E) and hypointensity on T2W1I
(Figure 4F), with slight enhancement in the arterial phase
(Figure 4B), evident enhancement in the portal venous
phase (Figures 4C and G) and isodense/intense in the
equilibrium phase (Figures 4D and H), which manifested
persistent enhancement on CEMP CT and MRI, associ-
ated with splenomegaly and ascites (Figure 4F). All the
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imaging features are summarized in Table 1.

Pathologic results

All tumors were consistent with a diagnosis of HEHE
on pathological review. Grossly, the tumors were solid,
firm and hyperemic in the outer portions. Histologically,
the tumors were composed of dendritic and epithelioid
cells. Signet ring—like structures appeared in the tumor
cells with intracytoplasmic lumina, occasionally contain-
ing red blood cells (Figure 5). The tumors consisted of
large amounts of mucinous and dense stroma in the
center and rich cellular zones in the periphery. Immu-
nohistochemically, tumors were positive for factor VII
-related antigen in 3 patients (Figure 6A), CD34 in 5
patients (Figure 6B) and CD31 in 4 patients (Figure 6C).
Tumors were negative for epithelial markers (cytokeratin

and CEA).

DISCUSSION

HEHE is a rare tumor of vascular origin, first defined
as a specific entity by Weiss and Enzinger in 19827, Be-
cause of the prolonged course and nonspecific clinical
manifestations, the age of the patients varies greatly at
the time of HEHE detection by biopsy or imaging stud-
ies. The incidence of this neoplasm is higher in females
than in males (a female to male ratio of 3:2), with a peak
incidence occurring between 30 and 40 years of agem.
Most patients survive 5-10 years after diagnosis”. This
study covered 5 females and 3 males and their average
age was 39.8 years, which was comparable with other re-
ports in the literature.

Clinical manifestation is variable, with most show-
ing nonspecific symptoms such as right upper quadrant
pain and weight loss. Physical examination findings are
uncommon but may include hepatomegaly, a palpable
mass, or jaundice. Some patients present with hemoperi-

toneum™ and Budd-Chiari syndrome due to hepatic

. . 9 . .. . 2
vein invasion'; others present with incidental ﬁndmgsl I
Liver function tests reveal mild abnormalities in most

patients. Tumor marker levels are negative apart from el-
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evated CEA levels in a small number of patients, which
is in conformity with our series. No risk factors or spe-
cific causes of HEHE were identified. Two patients in
our study were HBsAg positive, which is similar to the
rate reported in a few studies' . However, more cases
are needed to clarify the relationship between HBV in-
fection and the occurrence of HEHE.

Pathologically, there are three types of growth pat-
terns in the gross appearance of HEHE: multiple nod-
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Figure 2 Multifocal
hepatic epithelioid he-
mangioendothelioma
in a 48-year-old female.
Precontrast axial mag-
netic resonance imaging
scan of the liver shows
multiple lesions of low
signal intensity with
peripheral faint hyper-
intensity on T1WI (A),
high signal intensity with
peripheral hypointensity
and an area of evident
hyperintensity in the
center of one lesion on
T2WI (B), and hyperin-
tensity with peripheral
hypointensity on diffusion
weighted imaging (C).
Lesions show peripheral
ring-like enhancement
in the arterial phase (D),
and heterogeneously
progressive reinforce-
ment in the portal
venous phase (E), equi-
librium phase (F) and it
approaches isointensity
to liver parenchyma in
the delayed phase (G).
There is an association
with an area of unen-
hanced necrosis in the
center, which looks like a
conspicuous ‘“target” with
an inner low intensity, in-
between high intensity
and outer lower intensity
layers.

ules, diffuse nodules and a single mass™™"". Histological-
ly, the tumors are composed of dendritic and epithelioid
cells. Immunohistochemically, tumors are positive for
factor VII-related antigen, CD34 or CD31, demonstrat-
ing the endothelial origin of these tumors™”. Two types
of HEHE were found in our cases, i.e., multifocal and
diffuse, and the immunohistochemical results of our
series were consistent with other observations. HEHE
may have been present in some patients with pulmonary
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Figure 3 Multifocal hepatic
epithelioid hemangioendo-
thelioma in a 60-year-old
man. Contrast-enhanced
multiple-phase magnetic
resonance imaging shows a
progressive-enhancement
target sign in the lesions in
segment VI of the liver (A-E)
and lamellar lesions with pro-
gressive enhancement in the
left lobe of the liver (F-J).
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EHE or soft tissue EHE, but was considered meta-
static™”" ™, In our series, there was one case of HEHE
associated with pulmonary EHE.

A few radiological findings in HEHE have been
described**"""*" however, CEMP CT and MRI find-
ings have not been well addressed. According to the
literature on multifocal-pattern HEHE"**'*" plain CT
usually shows multiple discrete low-attenuation lesions

and extensive confluent masses. Contrast-enhanced CT
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Figure 4 Diffuse hepatic epi-
thelioid hemangioendothelioma
in a 48-year-old woman. Plain
computed tomography and mag-
netic resonance imaging mani-
fests an obviously enlarged liver
with a large nodule (black arrow)
appearing slightly hyperdense rel-
ative to normal liver parenchyma
(A), isointense on T1WI (E) and
hypointense on T2WI (F), with
slight enhancement in the arterial
phase (B), evident enhancement
in the portal venous phase (C and
G) and iso-density/intensity in the
equilibrium phase (D and H), as-
sociated with splenomegaly and
ascites (F).

findings include marginal enhancement during the arte-
rial phase'””, becoming isodense to liver parenchyma
on contrast-enhanced scans", and a halo or target pat-
tern of enhancement with larger lesions™"”. Lin e a/""
found that about 38 (48.1%) of 79 lesions showed the
“halo” sign on contrast-enhanced CT. We had similar
findings with CT, but 24.3% of the lesions showed the
target sign on plain CT, 37.8% lesions showed the target
sign with a progressive-enhancement rim and 12.2% le-
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Table 1 Radiological findings of hepatic epithelioid hemangioendothelioma (HEHE)

Cases Sex Age Total Plain CT findings of HEHE Pre-enhanced MRI of HEHE CEMP imaging findings of Radiological findings
(yr) lesions HEHE of extra-hepatic
() Lesions of  Lesions of lesions
target sign  central or la-
with peri-  mellar prog-
pheral prog- ressive enhan-
ressive enhan cement (17)
-cement (1)
Case 1 Male 27 42 All discrete, peripheral, low- No MRI obtained 42 0 No extra-hepatic
multifocal- attenuation lesions with 1 lesions
type coalescence and 13 target sign
(Figure 1)
Case 2 Female 30 14 All discrete, peripheral, low-  All lesions showing hypointense 3 (CT), 14 3(CT), 14 No extra-hepatic
multifocal- attenuation lesions with 1 on TIWI and hyperintense on (MRI) (MRI) lesions
type coalescence and 5 target sign T2WI with 14 target sign
Case 3 Female 28 2 All discrete, peripheral, low- No MRI obtained 2 (CT), 2 2(CT), 2 No extra-hepatic
multifocal- attenuation lesions (MRI) (MRI) lesions
type
Case 4 Female 53 4 All discrete, peripheral, low- No MRI obtained 4 (CT) 0 No extra-hepatic
multifocal- attenuation lesions lesions
type
Case 5 Female 48 10 All discrete, peripheral, low-  All lesions showing hypointense 10 (CT), 10 4 (CT), 10 No extra-hepatic
multifocal- attenuation lesions with 1 on TIWI and hyperintense on (MRI) (MRI) lesions
type coalescence T2WI with 10 target sign, and
(Figure 2) 5 hyperintense with peripheral
hypointense on DWI
Case 6 Female 56 2 All discrete, peripheral, low- No MRI obtained 0 2 (CT) Pleural effusion in
multifocal- attenuation lesions, with com- both sides
type pensatory hypertrophy in the
left lobe of liver
Case 7 Male 60 2 No CT obtained Two lesions showing hy- 1 (MRI) 2 (MRI) No extra-hepatic
multifocal- pointense on TIWI and lesions
type hyperintense on T2WI, and 1
(Figure 3) hyperintense with peripheral
hypointense on DWI
Case 8 Female 48  Dif-  Diffuse hepatomegaly witha  Diffuse hepatomegaly witha  Diffuse hepatomegaly with ~ Splenomegaly and
diffuse - fuse slightly hyperdense nodule nodule appearing isointense  a nodule appearing persis- ascites
type on TIWI and hypointense on tent enhancement
(Figure 4) T2WI

HEHE: Hepatic epithelioid hemangioendothelioma; CEMP: Contrast-enhanced multiple-phases; 7: Number; CT: Computed tomography; MRI: Magnetic
resonance imaging; DWTI: Diffusion weighted imaging.

According to the literature on multifocal pattern
HEHE">*>P precontrast MR imaging revealed hy-
pointense lesions relative to normal liver parenchyma
on unenhanced T1-weighted images, heterogeneously
increased signal intensity on T2-weighted images and
hyperintensity with peripheral hypointensity on DWI™.
Some lesions have a peripheral halo or a target-type
enhancement pattern on enhanced MR imaging, with
occasional observation of a thin peripheral hypointense
fdm®*?, Lin e a/'” found that 9 (23.1%) of 39 lesions
presented the characteristic “halo” sign on contrast-en-
hanced MRI. In our series, we had similar findings with
precontrast MRI and DWI, but 92.9% of the lesions
showed the target sign on precontrast MRI and 14.3%
of the lesions showed lamellar hyperintensity on DWI,
which is in contrast to the previous literature. In our se-
ries, 96.4% of the lesions appeared with the target sign

Figure 5 Photomicrography shows epithelioid cells with intracytoplasmic
lumina, occasionally containing red blood cells, appearing as signet ring—
like structures (hematoxylin and eosin, HE x 200).

sions displayed progressive enhancement on CEMP CT,
maintaining the state of persistent enhancement. The
CT findings in our cases were not compatible with other
reports in the literature.
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and a progressive-enhancement rim and 100% of the
lesions displayed progressive-enhancement, maintaining
the state of persistent enhancement. The MRI findings
in our cases were not compatible with the previous lit-
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erature. The MRI features of progressive reinforcement
on CEMP MRI have not been reported previously ac-
cording to our literature search.

It could be considered that the distinctive image ap-
pearance of the tumor is correlated with the pathologic
characteristics in many ways. Histologically, the tumors
consisted of large amounts of mucinous and dense stro-
ma in the center and rich cellular zones in the periphery.
These findings might account for the central low density
and peripheral isodensity on plain CT images, hypoin-
tensity with peripheral faint hyperintensity on T1WI and
hyperintensity with peripheral hypointensity on T2WI
and DWI. The actively proliferating, increased cellular
petiphery of the nodules may account for the periph-
eral progressive-enhancement target sign on CEMP CT.
The tumor also produced a fibrous myxoid stroma that
was most dense in the center of the nodules, which may
attribute to the heterogeneously progressive reinforce-
ment on CEMP MRI. Tumor infiltration and occlusion
of hepatic sinusoids and small vessels caused a narrow
avascular zone between the tumor nodules and liver pa-
renchyma. This may be the reason for the halo appear-
ance on CT or MRI.

According to the reported studies on diffuse-pattern
HEHE, a multifocal nodular pattern of infiltration is
usually considered as the early stage of a diffuse pat-
tern™™"!. Local lesions may increase in size and coalesce,
thus forming the diffuse pattern. The diffuse lesions
contain many lowly attenuating, round or irregular spots,
which may be associated with calcified foci and dilated
bile ducts in the lesions. The lesions were slightly en-
hanced on dynamic CT scans and became iso-attenuated
to non-tumorous liver on subsequent scans, but spots
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Figure 6 Immunohisto-
chemical staining shows
that the tumor cells are
positive for factor Vil-re-
lated antigen (A), CD34 (B)
and CD31 (C) (% 250).

of lower attenuation remained inside or showed marked
contrast enhancement during and after intra-arterial con-
trast material injection and disappeared within 1 min after
the contrast material injection. In our series, the diffuse
case was also associated with splenomegaly and ascites,
but had different imaging findings manifesting an obvi-
ously enlarged liver with a large nodule. The manifesta-
tion of diffuse-pattern HEHE appearing as an obviously
enlarged liver was only reported by Lorber ez al"™. Nec-
ropsy showed that the liver was grossly enlarged without
cirrhosis, and contained a very discrete red area (0.2-2.5
cm in diameter). However, according to our search, the
MRI findings of diffuse-pattern HEHE with a large
nodule and the imaging feature of a large nodule mani-
festing persistent enhancement on CEMP CT and MRI
have not been reported previously.

Because the histologic specimens of this diffuse-pat-
tern HEHE were obtained by percutaneous needle bi-
opsy of many sites in the liver, but not with exploratory
laparotomy, it is hard to analyze the correlation between
the imaging findings of the large nodule in a diffuse
case with the pathologic findings. We suppose that the
large nodule in the diffuse case might consist of large
amounts of tumor cells, manifesting persistent enhance-
ment on CEMP CT and MRI, and the nodule appearing
slightly hyper-dense on plain CT, isointense on T1WI
and hypointense on T2WI might correlate with hemor-
rhage in the nodule.

According to the isolated case report literature of
single-pattern HEHE, it only accounted for about 18%",
Jeong ez al" and Hsieh e /" found that the single le-
sion is usually ovoid, with a low density and calcification
in segment 7 of the liver in the pre-contrast phase of
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liver dynamic CT. The mass exhibited central enhance-
ment in the arterial phase, heterogeneous peripheral
enhancement in the portal phase, and then peripheral
enhancement was washed out in the delayed phase, or
with central enhancement in the delayed phase on CT.
According to these reports, the single nodular pattern
of HEHE typically preferentially involved the right lobe
of the liver, and the pattern of contrast enhancement
was different and more studies are needed in the future.
To our regret, there was no single-pattern HEHE in our
cases.

For differential diagnosis, the most important imag-
ing features of a target sign and progressive enhance-
ment could differentiate HEHE from intrahepatic
multiple metastatic tumors, cavernous hemangioma and
primary hepatic angiosarcoma.

In conclusion, MRI is more advantageous over CT
in displaying the imaging features of a target sign and
progressive enhancement. Although the incidence of
HEHE is low and the diagnosis can only be confirmed
by pathological examination, it should be considered in
the differential diagnosis list of intrahepatic nodules ap-
pearing with a target sign and/or progressive enhance-
ment with persistent enhancement on CEMP CT and
MRI, which demonstrates a vasoformative nature, espe-
cially in multiple lesions in middle-aged women.

COMMENTS

Background

Hepatic epithelioid hemangioendothelioma (HEHE) is a rare vascular tumor.
Clinical assessment, imaging and pathologic diagnosis of HEHE is difficult,
however, its correct diagnosis is very important because long-term survival of
HEHE is possible.

Research frontiers

No more than 200 cases of HEHE have been reported since its first description.
The contrast-enhanced multiple-phase computed tomography (CEMP CT) and
magnetic resonance imaging (MRI) findings of HEHE have not been well ad-
dressed. In this study, the authors highlight the predominant imaging features of
this tumor, which have not been described previously in the English-language
literature.

Innovations and breakthroughs

Most of the radiologic studies on HEHE were sporadic case reports and small
case series reports. In this study, the authors evaluated and described target
sign and/or progressive enhancement with persistent enhancement in CEMP
CT and MRI of HEHE. MR is advantageous over CT in displaying these imag-
ing features. Furthermore, the authors described a diffuse-type HEHE, mani-
festing diffuse hepatomegaly with a slightly hyperdense nodule appearing with
persistent enhancement on CEMP CT and MRI.

Applications

By demonstrating imaging features of HEHE on CEMP CT and MR, this study
may represent a future strategy for correct diagnosis of HEHE and therapeutic
intervention in the treatment of HEHE.

Terminology

A target sign is an image that looks like a “target” with inner density/intensity
and peripheral hyper-density/intensity or iso-density/intensity. On CEMP CT and
MRI, it appears as peripheral ring-like and progressive enhancement. In some
typical cases, it may show hyperintensity with peripheral hypointensity and an
area of evident hyperintensity in the center on T2WI or an area of unenhanced
necrosis in the center.

Peer review
The authors investigated and described CEMP CT and MRI findings in patients
with pathologically confirmed HEHE. It revealed the most important imaging

(49

Boishidongs  WIG | www.wjgnet.com

features of HEHE may be a target sign and/or progressive enhancement with
persistent enhancement on CEMP CT and MRI. MRl is advantageous over CT
in displaying these imaging features. The results are interesting and may repre-
sent the imaging features in HEHE.
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