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Abstract

Background: Primary hepatic lymphoepithelioma-like carcinoma (LELC) is a malignant tumor with a low
incidence, but the number of case reports has increased in recent years. The prognosis of hepatic LELC is
better than hepatocellular carcinoma (HCC). The differentiation between hepatic LELC and HCC has clini-
cal value during follow-up treatment. The purpose of our study was to compare contrast-enhanced ultrasound
(CEUS) imaging features in patients with hepatic LELC and HCC.

Methods: Twelve patients with an average age of 60.1+9.5 years and histopathologically confirmed hepatic
LELC were included in the study. Forty-three patients with an average age of 57.4%9.0 years and a histo-
pathological diagnosis of HCC were designated as the control group by means of propensity score matching
(1:4). The clinical data, B-mode ultrasound (BMUS), and CEUS features were retrospectively analyzed
between patients with hepatic LELC and HCC.

Results: The serum a-fetoprotein (58.1% [25/43] vs.16.7% [2/12]; p=0.017) and des-gamma-carboxy pro-
thrombin levels (74.4% [32/43] vs.16.7% [2/12]; p=0.001) were not significantly elevated in patients with
hepatic LELCs compared to HCCs. LELCs were mainly hypoechoic based on BMUS, while the echogenicity
of HCC:s varied (p=0.016). A halo sign was less common in patients with hepatic LELCs than HCCs (16.7%
[2/12] vs. 58.1% [25/43]; p=0.011). Of hepatic LELCs, 75% (9/12) had homogeneous hyperenhancement
based on CEUS, whereas 58.1% (25/43) of HCCs had heterogeneous hyperenhancement (p=0.004). Early
washout was noted in 91.7% (11/12) of hepatic LELCs compared to 46.5% (20/43) of HCCs (p=0.005). Fur-
thermore, hepatic LELCs were more likely to exhibit peripheral rim-like hyperenhancement (83.3% [10/12]
vs. 11.6% [5/43]; p < 0.001).

Conclusion: BMUS and CEUS are helpful in discriminating between hepatic LELC and HCC. A hypoechoic
mass, the rare halo sign, homogeneous hyperenhancement in the arterial phase, higher frequencies of early
washout, and peripheral rim-like hyperenhancement are useful ultrasound features that can help differentiate
hepatic LELCs from HCCs.
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Introduction

Hepatocellular carcinoma (HCC), which
is highly invasive, is the most common
primary liver cancer, accounting for 75%-
85% of cases [1]. The incidence of HCC
has gradually increased in recent years.
Lymphoepithelioma-like carcinoma
(LELC) is a tumor consisting of abundant
lymphocytes infiltrating undifferentiated
epithelial cells [2], which was initially
reported in the nasopharynx and is rare
in the liver, but the number of reports has
markedly increased in recent years. The
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World Health Organization defined hepatic
LELC as a specific subtype of liver cancer
in 2010 [3]. Hepatic LELC is considered a
unique model of the immune response to
liver cancer, and for patients with hepatic
LELC that cannot be treated with surgical
resection, immunotherapy may have a sur-
vival benefit [4—7]. Due to the unique his-
topathologic features of hepatic LELC, the
prognosis is relatively favorable with stud-
ies showing 5-year survival rates of 57%—
94% [8-10]. In a previous study that com-
pared 20 cases of lymphoepithelioma-like
hepatocellular carcinoma with 389 cases
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of HCC [3], the clinical outcome of lymphoepithelioma-
like hepatocellular carcinoma was significantly better than
HCC (94.1% vs. 63.9%; p=0.007).

The clinical manifestations of hepatic LELC are atypical.
The current diagnosis mainly relies on a pathohistologic
biopsy [11, 12], but this method is invasive and may lead
to complications, such as tumor dissemination. Therefore,
a preoperative non-invasive diagnosis of hepatic LELC is
essential. Computed tomography (CT), magnetic resonance
imaging (MRI), and ultrasonography are the most com-
mon non-invasive methods for diagnosing liver lesions.
However, there is radiation exposure associated with CT
and patients with impaired liver and kidney function can-
not tolerate the contrast agents used in enhanced CT and
MRI. Ultrasonography is easy to operate, inexpensive, and
can detect lesions dynamically and in real time. Moreover,
ultrasonography is increasingly used in the examination of
clinical liver lesions. Because hepatic LELC is rare and the
imaging features of LELC have not been clearly defined,
this study compared and summarized the B-mode ultrasound
(BMUS) and contrast-enhanced ultrasound (CEUS) mani-
festations of hepatic LELC and HCC to provide an imag-
ing basis for the differential diagnosis of hepatic LELC and
HCC.

Patients and methods

Study population

This study was approved by the Institutional Review Board
of our hospital (No. B2022-223R). The requirement for
informed consent was waived.

Patients with histopathologically confirmed hepatic
LELC who underwent hepatic CEUS from July 2015 to
January 2023 in our Ultrasound Department were enrolled.
The inclusion criteria were as follows: (1) hepatic LELC was
confirmed by surgical pathology; and (2) CEUS examination
was performed within 1 month before surgery. Patients diag-
nosed with HCC between June 2020 and January 2023 were
included who met the following criteria: (1) surgically con-
firmed primary HCC; and (2) CEUS was performed within
1 month prior to surgery. Patients with diagnosed with HCC
were excluded for the following reasons: (1) non-surgical
treatment; (2) secondary hepatic tumors; and (3) poor image
quality that affected the interpretation of the results.

Ultrasound examination

All patients underwent BMUS and CEUS examinations
by experienced radiologists using a LOGIQ E20 (GE
Healthcare, Milwaukee, WI, USA) or a Resona 9 ultrasound
system (Mindray Medical Solutions, Shenzhen, China). The
ultrasound system included convex array probes with a
probe frequency of 2-5 MHz using a low mechanical index
real-time harmonic contrast-enhanced ultrasound technique.
First, the liver was thoroughly scanned using BMUS to

identify the target lesion. Then, the best observation section
of the lesion was selected for CEUS examination. After the
contrast agent (SonoVue; Bracco, Milan, Italy) was pre-
pared according to the standard protocol. Specifically, 1.5—
2.0 ml of SonoVue was injected via the antecubital vein,
followed by 5 ml of normal saline. The contrast agent was
injected while recording the time of injection. The images
and videos were saved for subsequent analysis. The CEUS
process consists of the following 3 phases: arterial phase
(AP), 0-30 s; portal venous phase (30-120 s); and late phase
(>120s).

Imaging analysis

Two radiologists with > 5 years of experience in the diag-
nosis of liver tumors were asked to independently review
the images. Inconsistent analyses of the lesion image
characteristics were reconciled by consensus of two phy-
sicians who were blinded to the final diagnosis. For mul-
tiple lesions, the largest lesion was selected for analysis.
BMUS features that were assessed included the following:
(a) location (left lobe/right lobe/caudate lobe/left-right
lobe junction); (b) diameter; (c) echogenicity (hypoechoic/
isoechoic/hyperechoic/mixed echoic); (d) margin (clear/
ill-defined); (e) morphology (regular/irregular); (f) gray-
scale homogeneity (homogeneous/heterogeneous); and (g)
blood flow.

Then, the optimal contrast plane was selected for CEUS.
The CEUS features that were analyzed included the follow-
ing: (a) AP enhancement pattern (homogeneous enhance-
ment/heterogeneous enhancement/rim-like enhancement/
dendritic enhancement); (b) the degree of enhancement
of tumors in comparison to the liver parenchyma at three
phases (hyperenhancement/isoenhancement/slight hypoen-
hancement/hypoenhancement); (c) early washout (< 60 s);
(d) unenhanced area (present/absent); and (e) peripheral
rim-like hyperenhancement (present/absent). The cen-
tral enhancement of the lesion washed out in the portal or
delayed phase and the peripheral enhancement did not wash
out or wasmildly washed out.

Statistical analysis

SPSS 26.0 software (IBM, NY, USA) was used for data anal-
ysis. Normality was assessed using the Shapiro-Wilk test.
Categorical variables are expressed by numbers and percent-
ages. Continuous variables were described by the mean *
standard deviation (normal distribution) or the median and
interquartile range. To minimize the influence of potential
confounding factors between patients with LELC and HCC
on selection bias, the propensity score matching method
(LELC:HCC [1:4]) was adopted according to age and lesion
size. The propensity score matching was performed using the
nearest-neighbor matching method with a caliper distance of
0.2 and no replacement. The characteristics of patients with
hepatic LELC and HCC were compared using the ¥ test or
Fisher’s exact test for categorical variables and Student’s
t-test or the Mann—Whitney U test for continuous variables.
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Differences in statistical significance were considered at a p
<0.05.

Results

A total of 52 patients with histopathologically confirmed
LELC; 37 patients who did not undergo CEUS within 1
month prior to surgery and 3 patients with extrahepatic pri-
mary LELC were excluded. Twelve patients (8 males and 4
females) with histopathologically confirmed hepatic LELC
were included in the study with an average age of 60.1 9.5
years (range, 50-82 years). After propensity score matching,
43 patients (30 males and 13 females) with HCC and a mean
age of 57.4 + 9.0 years (range, 42-83 years) were included.
Figure 1 shows the inclusion procedure for patients with
hepatic LELC and HCC inclusion.

Clinical and laboratory data

One patient (8.3% [1/12]) with hepatic LELC complained
of abdominal pain. Abdominal distension was noted in 1
(8.3% [1/12]) and 10 patients (83.3% [10/12]) by physical
examination. Six patients (50% [6/12]) with hepatic LELC
had cirrhosis and 11 patients (91.7% [11/12]) had chronic
hepatitis B.

An elevated serum alpha-fetoprotein [AFP] (58.1%
[25/43] vs. 16.7% [2/12]; p=0.011) and des-gamma-
carboxy prothrombin (DCP) levels (74.4% [32/43] vs.
16.7% [2/12]; p=0.001) were uncommon in patients with
hepatic LELC compared to patients with HCC. The levels
of other tumor markers, such as carcinoembryonic anti-
gen and carbohydrate antigen 19-9, did not differ between
hepatic LELC and HCC patients (p > 0.05). The baseline
characteristics of patients with hepatic LELC and HCC
before and after propensity score matching are presented
in Tables 1 and 2.

Table 1 Baseline Patient Characteristics Before Propensity
Score Matching

Variables LELC (n=12) HCC (n=182) P Value
Age (years) 60+32 45 (39-53)° <0.001
Gender 0.541
Male 77 (42.3%) 105 (57.7%)
Female 4 (33.3%) 8 (66.7%)
Chronic hepatitis B 11 (91.7%) 150 (82.4%) 0.668
Cirrhosis 87 (47.8%) 6 (50%) 0.883
Tumor size (mm)P 34 (18-60) 58 (50-65) 0.003

Note: Unless otherwise indicated, data are numbers of patients with
percentages in parentheses.

LELC: lymphoepithelioma-like carcinoma; HCC: hepatocellular
carcinoma.

@Data are the mean + standard deviations.

bData are the median values and data in parentheses are interquar-
tile ranges.

Table 2 Baseline Patient Characteristics After PSM

Variables LELC (n=12) HCC (n=43) P Value
Age (years)?® 60.1£9.5 57.4+9.0 0.372
Gender 0.999

Male 8 (66.7%) 30 (69.8%)

Female 4 (33.3%) 13 (30.2%)
Cirrhosis 6 (50%) 32 (74.4%) 0.206
Chronic hepatitis B 11 (91.7%) 39 (90.7%) 0.999
DCP (> 40 AU/ml) 2 (16.7%) 32 (74.4%) 0.001
AFP (> 20 ng/ml) 2 (16.7%) 25 (568.1%) 0.011
CEA (> 5 ng/ml) 1 (8.3%) 6 (14%) 0.979
CA19-9 (= 34 U/ml) 2 (16.7%) 6 (14%) 0.999
CA 72-4 (> 10 U/ml) 1(11.1%) 1 (2.9%) 0.371
CA-125 (> 25 U/ml) 1 (16.7%) 1(2.9%) 0.274

Note: Unless otherwise indicated, data are numbers of patients with
percentages in parentheses.

LELC: lymphoepithelioma-like carcinoma; HCC: hepatocellular
carcinoma; DCP: des-gamma-carboxy prothrombin; AFP: alpha-fe-
toprotein; CEA: carcinoembryonic antigen, CA19-9: carbohydrate
antigen 19-9, CA724: carbohydrate antigen 72-4; CA-125: cancer
antigen 125.

aData are the mean + standard deviation.

patients with pathohistologically
confirmed hepatic LELC (07/2015-
01/2023, n=52)

patients with pathohistologically
confirmed primary HCC (06/2020-
01/2023, n=249)

Excluded (n=40):

(1) No CEUS within 1 month
before surgery (n=37) |
(2) Extrahepatic primary LELC
(n=3)

Excluded (n=67):

(1) No CEUS within 1 month before
surgery (n=15)

—>| (2) Extrahepatic primary HCC (n=23)

(3) Non-surgical treatment (n=26)

(4) Poor image quality (n=3)

Primary hepatic LELC were
included (n=12)

Primary HCC were
included (n=182)

PSM (LELC: HCC) =1:4)

v
Hepatic LELC (n=12) ‘

Figure 1

A 4
‘ Primary HCC (n=43)

Flowchart for inclusion of patients with hepatic LELC and HCC.

H. Qin et al.: DOI: 10.15212/bi0i-2023-0019

@)
=+
Q
S
=
>
—
2}
)




9
S
=
-
<

igina

Or

BIOI 2024

BMUS

The hepatic LELC and HCC groups had similar lesion
diameters (34 mm vs. 40 mm; p=0.521). Seven of 12
hepatic LELCs (58.3%) were located in the right liver
lobe; the remaining 5 lesions were located in the left liver
lobe (33.3% [4/12]) and the left-right lobe junction (8.3%
[1/12]). Hypoechoic lesions were detected in 9 hepatic
LELC patients (75% [9/12]), mixed echoic lesions were
detected in 2 patients (16.7% [2/12]), and a hyperechoic
lesion was detected in 1 patient (8.3% [1/12]). In contrast,
53.5% (23/43) of the HCC lesions were hypoechoic, 30.2%
(13/43) were hyperechoic, and 16.3% (7/43) were isoechoic
(p=0.016). Furthermore, lesions in the hepatic LELC group
exhibited significantly fewer halo signs than the HCC group
(2 [16.7%] vs. 25 [58.1%]; p=0.011; Table 3). There were
no radical differences between the hepatic LELC and HCC
groups with respect to lesion grayscale homogeneity, mor-
phology, tumor margin, and CDFI manifestations (p>0.05).

CEUS

All patients underwent CEUS examinations. All hepatic
LELC lesions manifested hyperenhancement in the AP
on CEUS. Nine of 12 (75%) of the hepatic LELC lesions
showed homogeneous enhancement in the arterial phase;
the remaining 3 lesions showed heterogeneous, rim-like,

Table 3 Comparison of BMUS Characteristics of Hepatic
LELC and HCC

Variables LELC (n=12) HCC (n=43) P Value

Location 0.517
Right liver 7 (58.3%) 30 (69.8%)

Left liver 4 (33.3%) 11 (25.6%)
Caudate lobe 0 1(2.3%)
Left-right lobe junction 1 (8.3%) 1(2.3%)

Echogenicity 0.016
Hypoechoic 9 (75%) 23 (53.5%)
Isoechoic 0 7 (16.3%)
Hyperechoic 1(8.3%) 13 (30.2%)

Mixed echoic 2 (16.7%) 0

Grayscale homogeneity 0.926
Homogeneous 7 (58.3%) 28 (65.1%)
Heterogeneous 5 (41.7%) 15 (34.9%)

Morphology 0.059
Regular 3 (25%) 24 (55.8%)

Irregular 9 (75%) 19 (44.2%)

Tumor margin 0.069
Clear 4 (33.3%) 27 (62.8%)
lll-defined 8 (66.7%) 16 (37.2%)

Halo sign 2 (16.7%) 25 (58.1%)  0.011
Color Doppler signal 7 (58.3%) 23 (53.5%) 0.766

Note: Unless otherwise indicated, data are numbers of patients with
percentages in parentheses.

LELC: lymphoepithelioma-like carcinoma; HCC: hepatocellular
carcinoma.

and dendritic enhancement. However, 25 (58.1%) of the
lesions in the HCC group exhibited heterogeneous enhance-
ment, 13 lesions (30.2%) exhibited homogeneous enhance-
ment, 4 lesions (9.3%) exhibited dendritic enhancement, and
1 lesion (2.3%) exhibited rim-like enhancement, which was
a significantly different distribution from the hepatic LELC
group (p=0.004). Early washout (onset < 60 s) was observed
in91.7% (11/12) of hepatic LELC lesions compared to 46.5%
(20/43; p = 0.005) of the HCC lesions. Furthermore, 83.3%
(10/12) of hepatic LELC lesions demonstrated peripheral
rim-like hyperenhancement (Figure 2) compared to 11.6%
(5/43) of the HCC lesions (p < 0.001; Table 4).

Discussion

Primary hepatic LELC is a special type of liver cancer with
a relatively favorable prognosis, although treatment of pri-
mary hepatic LELC may be different from highly invasive
malignant tumors, such as HCC [13—17]. Thus, pretreatment
identification of hepatic LELC is crucial for both therapeu-
tic and prognostic proposes. In this study the clinical man-
ifestations and BMUS and CEUS characteristics of hepatic
LELC and HCC were retrospectively compared. It was con-
firmed that features, including the serum AFP and DCP lev-
els, lesion echogenicity, halo sign, AP enhancement pattern,
early washout, and peripheral rim-like hyperenhancement
in the portal and delayed phases differed markedly between
patients with hepatic LELC and HCC.

In the present study patients with hepatic LELC were pre-
dominantly male (66.7%) with an average age of 60.1 = 9.5
years, which differs from previous studies in which hepatic
LELC was predominantly observed in female patients [6].
This finding may be a result of the small sample size. The
serum AFP (p=0.017) and DCP levels (p=0.001) were not
significantly elevated in patients with hepatic LELC com-
pared to patients with HCC. Other biochemical markers,
such as carcinoembryonic antigen, carbohydrate antigen
19-9, carbohydrate antigen 72-4, and cancer antigen 125,
were mostly in the normal range, which is consistent with
the lack of significant elevation of tumor markers in patients
with hepatic LELC in previous studies [3, 10].

A limited number of reports have described the ultrasound
manifestations of hepatic LELC; most of the extant literature
involves case reports [18-21]. In this study we found that
all hepatic LELC lesions were isolated and most patients in
previous studies also had single lesions [22]. The majority
(75% [9/12]) of the hepatic LELC lesions were hypoechoic
masses, which differed markedly from the diversity of echo-
genic manifestations among HCC lesions (hypoechoic, iso-
echoic, and hyperechoic; p=0.016). A study exploring the
ultrasonographic manifestations of two patients with lym-
phoepithelioma-like cholangiocarcinoma showed [19] that
the lesions exhibited hypoechoic masses on BMUS. In addi-
tion, there were fewer halo signs in hepatic LELC lesions
compared to HCC lesions (p=0.011). The halo sign may be
related to the different pathologic components of the lesion;

H. Qin et al.: DOI: 10.15212/bioi-2023-0019
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Figure 2 A 56-year-old man with primary lymphoepithelioma-like carcinoma of the liver. (A) B-mode ultrasound demonstrated a hypoechoic
heterogeneous parenchymal mass in the right lobe of the liver near the lower corner that was 51x48 mm in size with ill-defined borders and
an irregular morphology (arrows). (B) The lesion showed dendritic hyperenhancement in the arterial phase. (C) In the portal phase, the central
enhancement of the lesion (arrows) gradually washed out, the peripheral enhancement did not wash out, and the lesion formed a peripheral
rim-like hyperenhancement (arrowhead). (D) In the delayed phase the central enhancement of the lesion (arrows) further washed out and the
peripheral enhancement was mildly washed out, forming a peripheral rim-like hyperenhancement (arrowhead).

Table 4 Comparison of CEUS Features of Hepatic LELC and HCC

Variables LELC (n=12) HCC (n=43) P Value
AP enhancement pattern 0.004
Homogeneous enhancement 9 (75%) 13 (30.2%)
Heterogeneous enhancement 1 (8.3%) 25 (58.1%)
Rim-like enhancement 1(8.3%) 1(2.3%)
Dendritic enhancement 1 (8.3%) 4 (9.3%)
AP enhancement degree 0.999
Hyperenhancement 12 (100%) 41 (95.3%)
Isoenhancement 0 1(2.3%)
Hypoenhancement 0 1(2.3%)
PVP enhancement degree 0.238
Isoenhancement 1(8.3%) 12 (27.9%)
Slight hypoenhancement 8 (66.7%) 17 (39.5%)
Hypoenhancement 3 (25%) 14 (32.6%)
Early washout (< 60 s) 11 (91.7%) 20 (46.5%) 0.005
LP enhancement degree 0.121
Isoenhancement 0 6 (14%)
Slight hypoenhancement 1(9.1%) 13 (30.2%)
Hypoenhancement 10 (90.9%) 24 (55.8%)
Unenhanced area 2 (16.7%) 13 (30.2%) 0.571
Peripheral rim-like hyperenhancement 10 (83.3%) 5(11.6%) <0.001

Note: Unless otherwise indicated, data are numbers of patients with percentages in parentheses.
LELC: lymphoepithelioma-like carcinoma; HCC: hepatocellular carcinoma.

H. Qin et al.: DOI: 10.15212/bi0i-2023-0019 5
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however, there was no marked difference between hepatic
LELC and HCC lesions with respect to lesion grayscale
homogeneity, morphology, tumor margin, and color Doppler
flow imaging manifestations.

A CEUS examination allows dynamic and continuous
observation of lesion changes and has been widely used
in the diagnosis of liver lesions. All hepatic LELC lesions
and 95.3% of HCC lesions in the current study presented
with hyperenhancement in the AP on CEUS. There were
marked differences in the enhancement patterns between
hepatic LELC and HCC lesions. Of liver LELC lesions,
75% demonstrated homogeneous enhancement and 8.3%
exhibited heterogeneous, rim-like, and dendritic enhance-
ment. Of HCC lesions, 58.1% showed heterogeneous
enhancement, 30.2% exhibited homogeneous enhance-
ment, 9.3% exhibited rim-like enhancement, and 2.3% den-
dritic enhancement. This difference may be related to the
distribution of different pathologic tissue components [2].
Furthermore, 83.3% of hepatic LELC lesions in the current
study showed peripheral rim-like hyperenhancement in the
portal and delayed phases, which is in agreement with the
results reported by Ling et al. [19]. In the current study the
CEUS manifestations of lymphoepithelioma-like cholangi-
ocarcinoma were analyzed, which showed that the central
enhancement of the lesion gradually washed out, hypoen-
hancement emerged in the portal and delayed phases, and
the peripheral enhancement did not wash out or mildly
washed out, thus presenting as hyperenhancement. This
CEUS manifestation may indicate tumor infiltration or the
presence of a pseudocapsule. In addition, Yang et al. [22]
found similar manifestations in contrast-enhanced CT and
contrast-enhanced MRI and suggested that the peripheral
rim-like hyperenhancement was a pseudocapsule consist-
ing of fibrosis. Whether a similar enhancement character-
istic in different imaging modalities (CEUS, contrast-en-
hanced CT, and contrast-enhanced MRI) is the result of
the same pathologic component has not been established,
thus further studies are warranted. The Contrast-Enhanced
Ultrasound Liver Imaging Reporting and Data System
(CEUS LI-RADS) [23] released by the American College
of Radiology (ACR) defines in detail the diagnostic crite-
ria for liver malignant tumors, including washout, which
is divided into early and late washout with an interval of

60 s. One of the diagnostic criteria for HCC is late wash-
out. In the current study, 91.7% of hepatic LELC lesions
exhibited early washout. According to the CEUS LI-RADS
washout time standard, these lesions may be classified as
LR-M (probably or definitely malignant), but not neces-
sarily HCC, which is essential in the differentiation from
HCC. In addition, CEUS also detects the presence of an
unenhanced area within the lesion, which suggests hem-
orrhage or necrosis. Indeed, 16.7% of the hepatic LELC
lesions in the current study exhibited an unenhanced area.

Our study had some limitations. A small sample size was
included due to the rarity of hepatic LELCs. Second, there
was some selection bias, but to minimize the occurrence of
such bias, propensity score matching was used.

In conclusion, this study demonstrated that BMUS and
CEUS combined with clinical data are helpful in the differ-
ential diagnosis of hepatic LELC and HCC. Compared with
HCC, hepatic LELC had an insignificant elevation of serum
AFP and DCP levels, and was mainly manifested as a single
hypoechoic mass on BMUS, with a rare halo sign around the
lesion. CEUS showed that the lesion mostly had homogene-
ous enhancement, and early washout and peripheral rim-like
hyperenhancement were more common.
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