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Abstract

Lymphoepithelioma-like carcinomas are distinctive epithelial derived malignant neoplasms that
have a syncytial growth pattern and lymphoid stroma. The majority of tumors with this appearance
are Epstein Barr virus (EBV)-associated. We report a patient with a clinical presentation
concerning for lymphoma who was diagnosed with an EBV-associated pancreatic carcinoma with
a lymphoepithelioma-like pattern. Targeted sequencing analysis showed a molecular profile
distinct from conventional ductal adenocarcinoma of the pancreas.
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Introduction

Lymphoepithelioma-like carcinomas (LELC) have a distinctive syncytial growth pattern
with associated non-neoplastic lymphoid stroma. The majority of LELC are Epstein Barr
virus (EBV)-associated. To our knowledge, three cases of EBV-associated carcinomas have
been reported to originate in the pancreas.13 We report a patient with an EBV-associated
pancreatic carcinoma showing a LELC pattern with targeted molecular analysis.
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Case report

A 45-year-old man presented with four months of fatigue and abdominal pain. Abdominal
MRI showed a 3.2 cm mass in the pancreatic uncinate process, dilatation of the main
pancreatic and extrahepatic biliary ducts, and peripancreatic lymphadenopathy (Figure 1A).
Fine needle aspiration (FNA) of a peri-pancreatic lymph node favored carcinoma but due to
a prominent population of small lymphoid cells intimately admixed with tumor cells concern
for concomitant lymphoma was raised. Concurrently, he developed fever and palpable neck
lymphadenopathy with a differential diagnosis including infection, metastasis or lymphoma.
FNA of a submandibular lymph node showed atypical lymphoid cells and granulomatous
inflammation. A pylorus preserving pancreatoduodenectomy was performed, and massive
lymphadenopathy extending along course of the superior mesenteric artery was identified
intraoperatively. The resected tumor was a 3.2 cm circumscribed mass in the head of
pancreas (Figure 1B). Histologic findings included a marked lymphocytic infiltrate
surrounding and within a syncytial mass of tumor cells with prominent nucleoli and
amphophilic cytoplasm (Figure 1C). The tumor involved peripancreatic soft tissue, duodenal
mucosa, and 29 lymph nodes. Immunohistochemical stains were positive for pancytokeratin
while negative for synaptophysin, chromogranin, and trypsin. Staining for DNA mismatch
repair proteins MLH1, MSH2, MSH6, and PMS2 was retained. In situ hybridization for
EBV encoded RNA (EBER-ISH) was positive in the tumor cells and absent in CD3 positive
T cells (Figure 1D). These findings supported a LELC with associated EBV infection. An
elevated EBV viral load was detected. Next generation sequencing via a custom hybrid
capture assay (MSK-IMPACT) targeting all exons of 341 genes was performed against
matched normal finding somatic mutations in the following genes: BARDI, BCOR, FAT1,
HISTIHIC, INPP4, and PARPI. 4

Discussion

LELC was initially used to describe undifferentiated, non-keratinizing carcinomas with
dense non-neoplastic lymphocytic stroma arising in the nasopharynx but the term has been
adopted for tumors of other foregut-derived organs that exhibit similar histology and there is
often an associated EBV infection. EBV is a herpes virus causing ubiquitous infection by
adulthood world-wide and the gold standard for detecting the virus in tissue is EBER-ISH.
In EBV-associated tumors of the nasopharynx and stomach, tumorigenesis has been shown
to be related to latent EBV infection which may be facilitated by genetic alterations in the
host cells.> At both anatomic sites, EBV has been detected in adjacent dysplastic and normal
epithelium and expression of EBV latent proteins can lead to genetic instability, epigenetic
changes, and eventual cell transformation.> EBV-associated gastric carcinomas occur as
either as either ordinary appearing adenocarcinoma or with a LELC pattern and not all
gastric carcinomas with a LELC-like pattern are associated with EBV; some are
microsatellite instability high carcinomas. The two associations are mutually exclusive.b: 7 In
the pancreatobiliary tract, the rate of latent EBV infection in conventional adenocarcinomas
is not well understood. Histopathological features of biliary LELC are similar with and
without EBV association.3: & In the present case, the histologic differential diagnosis
included LELC, medullary carcinoma, high grade neuroendocrine carcinoma, and metastatic
carcinoma. Medullary carcinoma of the pancreas exhibits poor differentiation, pushing
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invasion, a syncytial growth pattern, and frequent microsatellite instability.3 Features
suggesting microsatellite instability are important to recognize to inform the subset of
patients with germline mutations. This tumor had a medullary-like phenotype but there was
retained nuclear expression of the mismatch repair proteins. A carcinoma with no evidence
of neuroendocrine or acinar differentiation was supported by immunohistochemical stains.
Lymphoid stroma and absent glandular differentiation supported the diagnosis of LELC-like
carcinoma and EBER-ISH positivity supported latent EBV infection. Clinical imaging
studies were used to establish the absence of an alternative primary.

The overall significance of the somatic mutations identified is uncertain. EBV-associated
gastric cancers have been described as having a distinct genomic profile according The
Cancer Genome Research Network data which includes extreme CpG-island methylation of
the promoter region; frequent mutations of PIK3CA, ARID1A, JAKZ, and BCOR, and
amplification of ERBB22 This list shares with our patient a BCOR mutation. Germline
mutation of BCOR results in oculo-facio-cardio-dental genetic syndrome, while somatic
mutation has been described in myeloid leukemias.1% 11 There is evidence that disrupted
BCOR in the context of leukemia would have similar implications as a loss of function
mutation in a tumor suppressor gene.! Mutations in the most commonly altered genes in
pancreatic adenocarcinoma (KRAS, TP53, CDKN2ZA, and SMAD4) were not detected.12
Likewise, the assay did not detect mutations in genes implicated in nasopharyngeal
carcinoma such as CCND1, LTBR, p16, RASSF1A, TSLC1and THY1.The patient received
6 months of FOLFORINOX-based treatment chemotherapy and at 8 months, he was without
disease progression and his EBV viral load decreased.

In conclusion, we report a case of EBV-associated LELC of the pancreas in a 45-year-old
male. Molecular characterization suggests the tumor is distinct from conventional pancreatic
ductal adenocarcinoma.
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Figure.
1A) MRI of the abdomen revealed a 3 cm mass in the uncinate of the pancreas with a dilated

bile duct (*) and a dilated pancreas duct (*). 1B) The radiologic lesion corresponded to a 3.2
cm mass in the resected pancreas (Hematoxylin and eosin stain, 20x). 1C) The histologic
findings included sheets of tumor cells with a prominent lymphoid stroma. 1D) In situ
hybridization for EBV encoded RNA was positive in the malignant epithelial cells.
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