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Abstract

Background: Lymphoepithelioma - Like Carcinomas (LELC) of the
liver are tumors of poorly differentiated epithelial cells with prominent
lymphoid cell infiltration of the stroma. Unlike common primary liver
cancers, LELC is a rare subtype of primary liver cancer with notably bet-
ter prognosis. Unfortunately, available data and understanding of this
unique cancer type is limited.

Case report: A 72-year-old Hispanic female with compensated cir-
rhosis due to treatment-naive hepatitis C and Primary Biliary Cirrhosis
(PBC) presented with chronic abdominal pain. Computed Tomography
scan (CT) of her abdomen at that time showed nodular liver with a
mass measuring 4.6 x 3.7 cm in the right hepatic lobe with hetero-
geneous enhancement on arterial phase associated with mild venous
washout, concerning for Hepatocellular Carcinoma (HCC). She was lost
to follow up but re-presented 4 years later with an interval increase in
the liver mass to 6.4 x 4.8 cm. Staging work up was unremarkable and
patient underwent resection of the mass. Histopathologic examination
showed moderately differentiated HCC with massive lymphocytic infil-
tration within the tumor with lymphocyte outnumbering tumor cells
and diagnosed as lymphoepithelial-like carcinoma-HCC. The patient
remained asymptomatic with no tumor recurrence at 16 months post
resection.

Conclusion: This report of an indolent course of untreated EBV posi-
tive LELC-hepatocellular carcinoma provides valuable insight about
this rare tumor type
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Background

Lymphoepithelioma is a tumor of epithelial cells with dense
infiltration of lymphoid cells. Researchers initially found them in
the nasopharynx [1]. In subsequent years, tumors with similar
histologic features in the extrapharyngeal sites called Lympho-
epithelial-Like Carcinoma (LELC) were identified. In 2010, the
World Health Organization recognized a similar rare histologic
variant in the liver and termed it lymphoepithelioma-like carci-
noma of both HCC and Cholangiocarcinoma (CCA) subgroup [2].
Primary HCC is a rapidly growing tumor with a doubling time of
approximately four months, making it one of the leading causes
of worldwide cancer-related mortality [3]. Even though some
authors have suggested that the prognosis of LELC is better
than conventional carcinomas, very few studies have looked at
the clinical course in the literature [4]. Moreover, to our best
knowledge, there is a lack of data on the natural progression
of untreated as well as EBV-associated LELC-HCC, and this topic
needs further investigation. We report a highly indolent clinical
course of pre-treatment Lymphoepithelioma-Like Hepatocellu-
lar Carcinoma (LELC-HCC) associated with EBV that could help
bridge this gap.

Case report

A 72-year-old Hispanic female presented with acute on
chronic abdominal pain. She suffered from compensated cir-
rhosis due to treatment-naive hepatitis C, PBC, non-insulin de-
pendent diabetes and hypertension. She had no family history
of cancer. A bout 4 years prior to current presentation, she un-
derwent a CT scan of the abdomen for right upper quadrant
pain, which showed a 4.6 x 3.7 x 4.2 cm of the right lobe mass
with the arterial enhancement and delayed washout. Unfor-
tunately, she was lost to follow up. She re-presented with the
right upper quadrant discomfort with repeat CT scan showing
interval increase in the mass to 6.4 x 4.8 cm of the liver mass in
the setting of the nodular liver and mild splenomegaly.

The patient had a good performance status. Physical ex-
amination was unremarkable with vital signs within the normal
range of values. No jaundice or abdominal pain was observed.

Pertinent labs include platelet count 149,000 /uL, albumin
3.9 g/dL, international normalized ratio 1.0, bilirubin 0.5 mg/
dL, alkaline phosphatase 173 U/L and Alpha-Fetoprotein (AFP)
11.5 ng/mL. Transaminases, and chemistry panel were normal.
Hepatitis C test showed genotype 1a with the viral load of 6.3
log 10 international units per mL. Antimicrobial antibody was
positive

Computed Tomography scan (CT) of her abdomen at that
time showed nodular liver with a mass measuring 4.6 x 3.7 cm
in the right hepatic lobe with heterogeneous enhancement on
arterial phase associated with mild venous washout, concern-
ing for HCC (Figure 1 A-B). She was lost to follow up and re-pre-
sented 4 years later with an interval increase in the liver mass to
6.4 x 4.8 cm (Figure 1 C-F). Subsequent PET scan confirmed the
increased test signal in the mass.

The patient underwent segmental surgical resection of the
right lobe liver mass, with resection of segments 5 and 6 of
the right lobe. This was followed by saline cooled ablation and
microwave ablation of the resection bed for margin extension.
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Figure 1: Radiologic features of lymphoepithelioma-like hepatocel-
lular carcinoma

A. Axial CT arterial phase: Partly exophytic mass measuring 4.6 x
3.7 cm with enhancement and central area of hypoenhancement
suggesting scar or necrosis.

B. Axial CT venous phase: Mass measuring 4.6 x 3.7 cm with wash-
out of contrast relative to enhancement of liver.

C. MRI Axial T2 Haste: Well defined partly exophytic mass with high
T2 signal compared to normal liver with interval increase in size
measuring 6.4 x 4.8 cm.

D. MRI VIBE Late arterial phase Eovist contrast: Enhancement of
mass with interval increase in size measuring 6.4 x 4.8 cm but with
relative hypoenhancement compared to background liver.

E. MRI VIBE Delayed venous phase Eovist contrast: Washout of
mass with interval increase in size measuring 6.4 x 4.8 cm in com-
parison to normal uptake of contrast by liver.

F. MRI VIBE Hepatobiliary phase Eovist contrast: Washout of mass
with interval increase in size measuring 6.4 x 4.8 cm in comparison
to normal uptake of contrast by liver.

| *Mass indicated by white arrow.
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Staging work up was unremarkable. Gross examination showed
a semi-firm, well circumscribed, single subcapsular tan-white
mass without necrosis. There were scattered foci of hemor-
rhage (Figure 2A). Histopathologic examination showed mod-
erately differentiated HCC with massive lymphocytic infiltration
within the tumor with lymphocyte outnumbering tumor cells.
Lymphoepithelioma-like HCC is composed of atypical large
epithelioid cells which represent the malignant hepatocytes ar-
ranged in trabeculae. The tumor is massively infiltrated by large
numbers of small lymphocytes (appearing as small dark blue
dots) (Figure 2B). No lymphovascular invasion was identified,
margins were negative. Immunohistochemical staining showed
tumor cell immunoreactivity for the hepatocellular lineage
markers, Hepar-1 and Arginase 1, confirming HCC with nega-
tive CK-19 (Figure 2C). In situ hybridization for Epstein Barr Virus
(EBV) showed reactivity in a few of the inflammatory mononu-
clear cells in the background within the tumor (Figure 2D).

Based on the patient’s history, clinical presentation, imaging
and pathology we diagnosed her with LELC-HCC. The patient
had excellent prognosis with no tumor recurrence on surveil-
lance at 16 months after her surgery. She was subsequently
treated for Hepatitis C with successful viral clearance.
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Figure 2: Microscopic features of lymphoepithelioma-like hepato-
cellular carcinoma.

A.Macroscopic examination of this lymphoepithelioma-like HCC
shows a tan well-circumscribed nodule, the appearance is not sub-
type specific.

B.Hepatocellular carcinoma (large pink atypical cells) with an
abundance of intratumoral lymphocytes(Hematoxylin and eosin,
magnification 200x)

C. Hepar-1 immunostain (brown) is positive in tumor cells confirm-
ing hepatocellular carcinoma and is negative in lymphocytes (He-
par 1 immunostain, magnification 200x)

D. Hepatocellular carcinoma cells negative for the Keratin 19 (an
epithelial marker that is positive in cholangiocarcinoma) (keratin
immunostain 200 magnification)

E. In situ hybridization for EBV show few positive nuclei of tumoral

lymphocytes (arrows, magnification 400x)*EBV positive nuclei in-
\\dicated by Black arrow. /

Discussion

Primary LELC in the liver is a rare histologic variant of Hepa-
tocellular Carcinoma (HCC). They are epithelial cell tumors of
variable grades of differentiation with dense lymphoid stroma
found in the liver [1,4]. The paucity of data on the natural pro-
gression of untreated LELC-HCC is partly due to similarities in
the imaging pattern of typical HCC and LELC-HCC, leading to
misdiagnosis and early initiation of treatment to prevent tumor
progression [5]. There have been no reports to our knowledge
of the prognosis of the untreated natural course of LELC-HCC.
Our patient was lost to follow up for four years after the ini-
tial presentation with liver mass which allowed us to report a
natural history of untreated LELC-HCC. As opposed to the rapid
progression of typical HCC, our patient’s mass has only mini-
mally grown over four years, demonstrating the highly indolent
progression and unique characteristics of LELC-HCC.

The overall good prognosis of LELC-HCC might be due to the
antitumor effect of the lymphocyte infiltrating the tumor. Most
reported subjects had a CD4+ and CD8+-T cell predominance
over B cells, which might have contributed to the cytotoxic anti-
tumor effect in LEL- HCC [6]. In addition, Chan et al. performed
whole-exome sequencing comparing LELC-HCC and typical HCC,
which showed distinct molecular mutations of LELC-HCC (e.g.,
amplification of chromosome 11q13.3) strongly associated
with the immune checkpoint signature [7]. Similar to LELC-HCC,
studies that compared the outcome of patients with pulmonary
LELC and gastric LELC also found them to be more favorable
than that of non- LELC cases [8,9]. This prognostic advantage of

Tumor-Infiltrating Lymphocytes (TIL) is also evident in other sol-
id cancer types, including melanoma, Colorectal Cancer (CRC),
breast and ovarian cancers. Pages et al. suggested that CRC
infiltrated with memory and effector T cells were less likely to
disseminate to lymphovascular and regional lymph nodes [10].

EBV is a herpes virus that plays a prominent role in the onco-
genesis of epithelial and lymphoid tumors [9]. There have been
reports of variable association of Epstein Barr Virus (EBV) with
LELC depending on their site of origin. It is commonly associat-
ed with LELC of the nasopharynx, gastric, and lung carcinomas,
while infrequently found in the bladder, breast, and uterine LELC
subtypes [11]. Most of the reported EBV association with LELC in
the hepatobiliary system are the cholangiocarcinoma subtypes,
with only about 3 other cases of EBV association in the HCC
subtype [12]. The HCC subtype in contrast is typically associated
with HCV and HBV infections and they are thought to contribute
to their immunogenicity [4]. Our patient was positive for HCV
infection but the few EBV-positive mononuclear cell infiltration
in our patient’s tumor is of unclear significance. It is not known
if EBV directly contributes to the development of LELC or if it of-
fers a protective effect by enhancing the immune response. Min
et al. and a few other studies compared the clinicopathologic
and prognosis of EBV positive and negative lymphoepithelioma-
like gastric carcinoma patients. They proposed that EBV positiv-
ity is an independent predictor of favorable prognosis [13,9,14].
They attributed the survival advantage to the patients’ inflam-
matory response directed against the EBV proteins in the can-
cer cells. They found increased tumor-infiltrating lymphocytes,
particularly cytotoxic CD8 positive cells, and lower mitotic rates
in the EBV positive LELC cases than their counterparts [13]. In
contrast, Si et al. presented an EBV positive LELC-HCC case with
recurrent HCC 5 months post-liver transplantation with a poor
prognosis. The recurrent tumor was devoid of lymphocyte in-
filtrate when the patient had immunosuppressive therapies in
the post-transplant period [12]. This case further supports that
the survival advantage in EBV positive LELC might be from an
inflammatory response, and with immunosuppression, it likely
loses its prognostic advantage. The survival benefit may be due
to the EBV infection in our patient. However, given the rarity of
EBV association with LELC-HCC, their role remains inconclusive
and needs further investigation. Finally, denovo HCC recurrence
contributes to a majority of late recurrence after curative can-
cer treatment. Intratumoral lymphocyte infiltration is shown to
be a positive prognostic factor in many solid organ cancers in-
cluding HCC. How this will affect denovo HCC development in
the background liver remains unknown and should be further
investigated in future studies.

Conclusions

To conclude, to the best of our knowledge, this is the first
case to report the indolent natural progression of untreated
LELC-HCC over four years and the fourth case to report EBV-
associated LELC-HCC. The prognostic benefit might have been
mediated by the anti-tumoral effect of immune cell infiltration
into the tumor, further accentuated by the presence of EBV or
HCV infection [15].
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