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Background: Primary pancreatic mucoepidermoid carcinoma (MEC) is an extremely rare
malignant tumor with unclear etiology and pathogenesis. There are only eleven reported cases
in English papers published from 1959 to 2020. MEC generally occurs in the salivary gland, but
cases in the pancreas have also been reported. Although being considered as a low-grade indolent
carcinoma, pancreatic MEC always invades the surrounding lymph node and metastasizes. The
prognosis of pancreatic MEC is unsatisfactory. To date, the genetic alterations, mechanistic
relationships among mutated genes and signaling pathways of pancreatic MEC are unclear.
Patient and Methods: This paper presents a case of rare primary pancreatic MEC in a 56-year-
old male patient with liver metastasis. Radical surgery of distal pancreatectomy and radiofrequency
ablation (RFA) of two liver metastatic lesions is conducted. Targeted-gene sequencing and
bioinformatics analysis tools, including STRING, DAVID, cBioPortal, DGidb and Human
Protein Atlas database (HPA), are used to clarify the biological functions and features of mutated
genes in pancreatic MEC.

Results: Eight gene mutations (TP53, KRAS, ATR, FLI1, FLT4, MAGI2, RBM10, and
TNFAIP3) were observed, and a tumor mutation burden (TMB) of 5.6 muts/Mb was calculated
in the pancreatic MEC using targeted-gene sequencing. The patient subsequently underwent
adjuvant chemotherapy and died three months after surgery. Gene—gene interaction network was
constructed, which showed the significant interactions among eight mutated genes. In terms of
the functions and pathways of eight gene mutations based on GO and KEGG, 20 tumor-related
results are presented in this paper, Furthermore, the biological functions and features of pan-
creatic MEC are further compared with pancreatic ductal adenocarcinoma.

Conclusion: Pancreatic MEC requires early and effective treatment, and lymph node
metastases and multiple organ metastases were unfavorable prognostic factors. Pancreatic
MEC can be compared with other pancreatic cancers that have characteristic clinical
phenotype, molecular alterations, functional information and enrichment pathway.
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Introduction

Mucoepidermoid carcinoma (MEC) is a common primary malignant neoplasm of
the salivary gland consisted of intermediate cells, mucinous cells, and epidermoid
cells." Although MEC can occur at any part of the body, MEC at the pancreas is
rare. Related English papers published from 1959 to 2020 are searched using the
“MEC”,

and only eleven cases were found. There are no

PubMed database with the search terms “mucoepidermoid carcinoma”,

“pancreas” and “pancreatic”
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diagnostic criteria of pancreatic MEC and pathologists
diagnose based on the morphologic similarity of pancrea-
tic MEC to salivary gland-MEC (Sal-MEC). Some pathol-
ogists think that pancreatic MEC is a pathomorphological
variant of pancreatic adenosquamous carcinoma.’
However, due to limited reported cases, the clinicopatho-
logical features and genetic characteristics of pancreatic
MEC remain unclear. Comprehensive gene mutation spec-
trum and molecular profiling may reveal the reasons for
tumorigenesis and clarify the progression of pancrea-
tic MEC.

For pancreatic ductal adenocarcinoma (PDAC), multi-
modality treatment including radical surgery with adjuvant
chemotherapy is preferred and long-term follow-up after
the operation is required.” However, pancreatic MEC is
more aggressive than PDAC, neither radical surgical nor
chemotherapy contributes to satisfactory prognosis.* This
paper presents a case of a 56-year-old male with pancreatic
MEC. In addition to standard histopathological assess-
ments, targeted-gene sequencing is performed. To date,
gene mutation spectrum, functional relationship and
enrichment pathway of mutated genes in the pancreatic

MEC have not been investigated. This paper aims to

describe the clinical features, genetic characteristics and
clinical management of patients with rare pancreatic MEC.
Furthermore, the biological features of pancreatic MEC
are further compared with PDAC and expected to provide
a better understanding of this disease.

Case Report

A 56-year-old man with a 1-month history of upper
abdominal distension and anorexia was admitted to
Shulan (Hangzhou) Hospital on January 9, 2020. Two
days ago, the patient went to the local hospital for exam-
ination and the abdomen ultrasonic scan showed
a hypoechoic focus in the pancreatic tail and isolated
mildly hyperechoic foci in the liver. Therefore, the patient
was suspected of metastatic tumor. Laboratory tests of the
patients showed a modestly elevated leukocyte count of
12.1x10°/L (3.5-9.5x10%/L); c-reactive protein count of
21.7 mg/dL (<10 mg/L). The levels of tumor markers are
a-fetoprotein (AFP) of 5.0 ng/mL (the normal value:
0.0-20.0 ng/mL), carcinoembryonic antigen (CEA) of
34.8 ng/mL (0.0-5.0 ng/mL), carbohydrate antigen (CA)
of 19-9, 2329.8 U/mL (0.0-37.0 U/mL) and CA125, 195.9

U/mL (0.00-35.0 U/mL). Enhanced computed tomography

Figure | Enhanced computed tomography (CT) reveal one irregular hypoattenuating mass, 4.6%3.7 cm in size with unclear margins, involved the spleen vessels and located
at the pancreatic tail. (A) Arterial phase showed inhomogeneous enhancement of the lesion, (B) the portal venous phase showed a mass with ring enhancement, (C) in the
delay phase, the ring enhancement of the lesion gradually de-enhanced, (D) the mass with ring enhancement in coronal view.
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(CT) demonstrated a complex hypoattenuating mass with
the size of 4.6x3.7 cm and unclear margins, involving the
spleen vessels at the pancreatic tail (Figure 1). Two
nodules (one in the S6 of the liver, another in the S8)
were suspected to be metastases. Dynamic contrast
enhanced magnetic resonance imaging (MRI) of the pan-
creas was then performed. An irregular heterogeneous
mass in the pancreatic tail appeared as hypointense on T1-
weighted image and slightly hyperintense on T2-weighted
image. Meanwhile, liver lesions appeared as hypointense
on Tl-weighted image and as hyperintense on T2-
weighted image with ring enhanced during the arterial
dominant phase of contrast-enhanced MRI, and metastatic
lesions could not be excluded (Figure 2A—C). Whole-body
"®F_fluorodeoxyglucose (FDG) positron emission tomo-
graphy (PET)/CT examination revealed a moderate FDG
uptake nodule with the size of 4x4.5 cm in front of the
pancreatic tail (SUVmax 6.2) and mild FDG uptake
nodules in the liver (SUVmax 2.1 and 3.05) with normal
scans of the head, neck, chest, and colon (Figure 2D).
Subsequently, liver metastases were biopsied with ultraso-
nography navigation and were interpreted by histopathol-
ogy as suspected mucinous tumors.

Previous cases of pancreatic MEC prove that che-
motherapy is not very effective, and curative surgery
with adjuvant chemotherapy is more effective when the
mass is resectable.” Besides, because of frequent upper
abdominal distension, the patient preferred curative sur-
gery. Subsequently, the patient underwent distal pancrea-
tectomy accompanied by radiofrequency ablation (RFA) of
two liver metastatic lesions. The tumor was gray—yellow
and fleshy with a firm texture.

Detailed postoperative pathological examination was
performed and it was found that the carcinoma cells
consisted of epidermoid cells, intermediate undifferen-
tiated cells and poorly differentiated adenocarcinoma
cells with mucous cells in cytoplasm of tumor cell
(Figure 3A and B). Immunohistochemical findings indi-
cated that the pancreatic tumor was strong staining with
antibodies to P53, CA199, CEA, CK19, CK7, P63, P40
and revealed negative staining for CK20, CD56, CgA,
Syn (Figure 3C-F). In addition, the proliferation index
by Ki-67 stain was above 80% and demonstrated possi-
bility of a poor prognosis. Based on these findings, the
final diagnosis of primary pancreatic MEC and two liver
metastases (T3NIMI1) was made according to the

Figure 2 Preoperative MRI and PET/CT examination of the reported case. (A) The lesion of liver (one in the S6 of liver, another in the S8, white arrow) was hypointense in
Tl-weighted imaging. (B) The irregular lesion (white arrow) has slightly hyperintense in T2-weighted imaging, (C) significantly enhanced lesions in the arterial dominant
phase, (D) PET/CT presented hypermetabolic nodule measuring 2.3%1.4 cm (SUVmax=6.2) in pancreatic tail.
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American Joint Committee on Cancer (AJCC) TNM related genes. Eight somatic mutations were found, as sum-
classification. marized in Table 1. In addition, the tumor mutation burden

Tumor DNA from the pancreatic MEC was tested. The (TMB) was calculated as the total number of non-
panel covered all exons and selected introns of 448 cancer-  synonymous somatic mutations per megabase (MB) of the

Figure 3 (A and B) Hematoxylin and eosin (H&E) staining revealed the tumors consisted of epidermoid cells, intermediate undifferentiated cells, and mucous cells. (C—F)
Immunohistochemical studies show positivity for P40 (Anti-P40 Antibody, MABS519-AF647), CK7 (Anti-Cytokeratin-7antibody, SAB5600093), P63 (Anti-P63 Antibody,
HK5257) and AB-PAS (AB-PAS staining kit, HZ-0127), respectively.
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Table | Shared Gene Alterations in the Pancreatic Mucoepidermoid
Carcinoma (MEC)

Number | Gene Mutation Abundance Variant
Variation Form
| TP53 NM_000546 | 17% E258V
773A>T
2 ATR NM_001184 | 6% G2319R
6955G>A
3 FLII NM_002017 | 8% R68W
202C>T
4 KRAS NM_004985 | 33% GI12D
35G>A
5 FLT4 NM_182925 | 9% VI32M
394G>A
6 MAGI2 NM_012301 | 9% DI1275Y
3823G>T
7 RBMIO NM_005676 | 3% Ql48L
443A>T
8 TNFAIP3 | NM_006290 | 1% R271
811C>T

genome. The patient had a TMB of 5.6 muts/Mb (Figure 4D),
which is higher than PDAC (approximately 1.0 muts/Mb).>’
Meanwhile, PD-L1 (Programmed cell Death-Ligand 1)
immunohistochemistry assays were used to predict PD-1/
PD-L1 inhibitor response, which showed PD-L1 expression
in pancreatic MEC. Tumor proportion score (TPS) and com-
bined positivity score (CPS) were calculated to evaluate the
immunohistochemical expression of PD-L1 based on 22C3
assays and detected in 15% and 8 of the cases, respectively
(Figure 4A—C). (This work was accomplished by the
OrigiMed biotechnology company)

The patient developed a postoperative biochemical fis-
tula and recovered after symptomatic treatment and then
was discharged on the 28th postoperative day. Considering
the positive expression of PD-L1 antibody and genetic
characteristics, it was expected that the patient may pre-
sent a potential sensitivity to immunological therapy.
Therefore, pembrolizumab is recommended to the patient
as systemic immunotherapy, but the patient refused for
economic reasons. Fourteen days after the discharge the
patient received a full dose of gemcitabine of 1000 mg/m?
days 1 and 8, and oral oteracil potassium capsules (S-1)
25 mg/m? twice daily days 1-14 every 3 weeks. Despite
the radical surgical treatment and adjuvant chemotherapy,

the disease progressed rapidly and examinations revealed
multiple abdominal recurrence invading the bile duct. The
patient died of liver failure 3 months after the initial
operation.

Discussion

MEC is a rare salivary gland-type tumor consisted of
epidermoid cells, intermediate undifferentiated cells and
poorly differentiated adenocarcinoma cells with mucous
cells in cytoplasm of tumor cell. MEC was first reported
by Franz in 1959.% Although the disease generally occurs
in the salivary glands, MEC in other organs such as the
conjunctiva,q bronchus, '° thymus,11 and anal canal'? has
also been reported. MEC in other organs shares similar
histological features with Sal-MEC."® During the past
decade, most MECs are considered to be associated with
the translocation involving the CRTC1/3 gene at 19p13
and the MAML2 gene at 11q21 t (11; 19) (q21; p13)."*
Saeki 1" investigated CRTCI1/
3-MAML2 fusion status in 16 cases of morphologically

However, et a have
distinct pancreatic MEC without finding patients with
MAML?2 fusion and concluded that pancreatic MEC is
not a pancreatic counterpart of CRTC1/3-MAML?2 fusion
gene-related Sal-MEC. Therefore, in this paper, it is specu-
lated that pancreatic MEC has corresponding molecular
alterations. However, there are few reported MEC in the
digestive system, and pancreatic MEC is extremely rare.
English papers published from 1959 to 2020 were
searched using the PubMed database with the search
terms “mucoepidermoid carcinoma”, “MEC”, “pancreas”
and “pancreatic”, and only eleven cases were
found.*>'>" Clinicopathologic characteristics of these
patients, including age, sex, treatment and prognosis,
were collected for a better understanding of pancreatic
MEC (Table 2). To date, the gene mutation sites in pan-
creatic MEC are unknown. The results of the patients’
targeted-gene sequencing tests in this paper may improve

clinical management and prognosis of pancreatic MEC.

Genetic Part

Eight somatic mutations were found, as summarized in
Table 1,
a molecularly heterogencous disease characterized by

indicating that pancreatic MEC may be

eight genetic alterations, namely oncogenic KRAS, FLI1
and FLT4 mutation and inactivation of the tumor suppres-
sors TP53, ATR, MAGI2, RBM10 and TNFAIP3.
According to the WHO classification, pancreatic MEC
is regarded as a variant of pancreatic adenosquamous
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Figure 4 (A and B) Targeted-gene sequencing showed PD-L| expression in pancreatic tumor. (C) Isotype-matched monoclonal antibodies were used for control staining
and to confirm that the specificity of primary antibody binding. (D) Targeted-gene sequencing showed the quantity of tumor mutation burden (TMB).

carcinoma with similar morphology. The pancreatic ade-
nosquamous carcinoma is characterized by at least 30%
malignant squamous cell carcinoma mixed with ductal
adenocarcinoma and has the worst prognosis among dif-
ferent types of pancreatic cancer. TP53 mutations are

12° have

enriched in squamous subtype tumors. Fang et a
further confirmed the TP53 pathway modulates pancreatic
adenosquamous carcinoma development. TP53 mutation
in the patient in this paper predicts poor prognosis.
KRAS mutation plays a vital role in PDAC pathogenesis
by encoding a small GTPase that regulates cell prolifera-
tion, differentiation, survival, and migration.21 FLI1 and
FLT4 have been reported to promote invasion and metas-
tasis of cancer cells, while ATR, MAGI2, RBM10 and
TNFAIP3 function as tumor suppressor genes in several
kinds of cancers.”*2* These mutations reveal that a few

signaling pathways and cellular processes including TP53,

ATR, and KRAS, transforming growth factor-p (TGF-f)
signaling as well as chromatin remodeling, DNA repair
and RNA metabolism, -processing and -decay are closely
related to the development of pancreatic MEC.

PDAC encompasses more than 85% of pancreatic

cancer.25

Gene mutations, including carcinogens and
tumor suppressors, are a significant pathological process
in the initiation and progression of PDAC. The three
major tumor suppressors involved in PDAC are TP53,
CDKN2A and SMAD4, and RAS is the most well-
known oncogene in PDAC. Subsequently, the mutational
status of eight genetic alterations (data from this patient)
in PDAC was explored by cBioPortal (www.cbioportal.
org) online tool based on TCGA and QCMG data-
bases (mutations data from 562 PDAC samples). The
results showed that gene altered in 94.52% of 383 cases
(data from QCMG, Nature 2016) and 76.54% of 179 cases

https:
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Table 2 Reported Cases of Pancreatic Mucoepidermoid Carcinoma (MEC) in the English Literature
Case | Year Sex/Age Diameter | Location | Treatment Disease Progression Survival
(Year) (cm) (Month)

| 1987 M/58 10 PT None Multiple organ metastases (Lung, gallbladder, 2
spleen, adrenals) and lymph node metastases

2 1987 F/69 T2 PH PD Vessel invasion (mesocolon and superior 3
mesenteric vein)

3 1991 F/48 35 PB TP Single liver metastasis 11

4 1992 M/58 35 PH PD Lymph node metastases 6

5 1993 M/57 8 PB Intraoperative | Multiple organ metastases (Lung, liver, colon, 2

radiation stomach)

6 1995 M/64 8 PT DP Multiple organ metastases (spleen, kidney, colon, I
adrenal, liver) and peritoneal dissemination

7 2002 M/65 10 PB UN None UN

8 2012 F/63 4.5 PBT DP None 12

9 2016 M/50 17 PH TP Liver, lymph node metastases 45

10 2018 M/48 4 PBT DP Lymph node metastases 23

11 2018 F/67 2 PB UN Multiple liver metastases UN

12 2020 M/56 4.5 PT DP Multiple liver metastases multiple organ 3

(current metastases
case)

Abbreviations: F, female; M, male; PN, pancreatic neck; PH, pancreatic head; PT, pancreatic tail; PB, pancreatic body; PBT, pancreatic body and tail; PD, pancreaticoduo-
denectomy; DP, distal pancreatectomy; TPD, total pancreaticoduodenectomy; UN, unknown.

(data from TCGA, PanCancer Atlas) (Figure 5A).
A hypermutation status of two genes included in pancrea-
tic MEC 1is observed. In detail, TP53 and KRAS were
altered in 81% and 64% of the sequencing data from
PAAD samples, respectively (Figure 5B). Unfortunately,
none of the database to assess the mutational status of
eight genetic alterations in pancreatic adenosquamous car-
cinoma. In addition, Kaplan—Meier curve results showed
that no noticeable discrepancy in disease-free survival of
PDAC between the altered group and the unaltered group
(Figure 5C, p=0.086). However, genetic alteration was
associated with worse overall survival (Figure 5D, p =
0.023) of patients with PDAC.

Furthermore, the eight somatic mutations were ana-
lyzed to better understand the biological functions and
enrichment pathway. A protein—protein interaction (PPI)
information network was constructed with the STRING
(https://string-db.org/) to explore the potential interactions

among these mutated genes. As expected, a total of 9
nodes and 15 edges were obtained in the PPI network,

with a local clustering coefficient of 0.724 (Figure 5E). In
addition, GeneMania (http://genemania.org/) results evi-

denced that the mutated genes in pancreatic MEC were
closely connected through genetic and physical interac-
tions (Figure 5F).

To further investigate the functions and mechanisms of
the mutated genes, Gene Ontology (GO) functional anno-
tation analysis and Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathway enrichment analysis were per-
formed with the Database for Annotation, Visualization
and Integrated Discovery (DAVID) online tools (https://
david.ncifcrf.gov/). The p-value <0.01 was the statistically

significant criteria, and mutated genes were classified into
three functional ontologies, including cellular component
(CC), molecular function (MF), and biological processes
(BP). As shown in Table 3, the significant results of GO
function enrichment analysis presented that mutated genes
were mainly clustered in MFs including protein binding,
ATP binding, protein self-association, DNA binding, pro-

tein phosphatase binding, identical protein binding,
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protease binding. The BPs functional ontologies presented
that the mutated genes were mainly enriched in replicative
senescence, cellular response to UV, negative regulation of
cell proliferation, Ras protein signal transduction. The
category of CCs indicated that mutated genes were pri-
marily clustered in the nucleus, PML body. In addition, the
KEGG pathway enrichment analysis presented that
mutated genes were mainly enriched in Rapl signaling
pathway, HTLV-I infection, Thyroid cancer, PI3K-Akt
signaling pathway, bladder cancer, endometrial cancer,
and non-small cell lung cancer. The mutated genes pre-
sented different molecular behaviors and peculiar pathway
programs. PI3K-Akt signaling pathway was shared by
and gastric cancer,”’ which are

ovarian cancer’®

malignancies with a significant clinical response to tar-
geted immunotherapy.

Genetic mutations serve as targets in precise therapy for
cancer. Inhibition of mutated oncogenes (KRAS, FLI1 and
FLT4) and reactivate inactivated tumor suppressors (TP53,
ATR, MAGI2, RBM10 and TNFAIP3) are two available
methods for targeted therapies in patients with pancreatic
MEC. To explore potential drugs based on eight mutated
genes, the DGidb (https://dgidb.genome.wustl.edu/), a web
server, was used to explore the drug—gene interactions of

mutated genes. Among the eight mutated genes, five genes,
namely KRAS, FLT4, TP53, ATR, and TNFAIP3 showed
significant correlations with potential targeted drug (Table
S1). According to these data and targeted-gene sequencing,

Table 3 Significantly Enriched GO Terms and KEGG Pathways of Mutated Genes

Category Term Description Count | P-Value | Genes
GOTERM_BP_DIRECT | GO:0090399 | Replicative senescence 2 0.004 TP53, ATR
GOTERM_BP_DIRECT | GO:0008285 | Negative regulation of cell 3 0.010 MAGI2, TP53, RBMIO
proliferation
GOTERM_BP_DIRECT | GO:0034644 | Cellular response to UV 2 0.018 TP53, ATR
GOTERM_BP_DIRECT | GO:0007265 | Ras protein signal transduction | 2 0.028 KRAS, TP53
GOTERM_CC_DIRECT | GO:0005634 | Nucleus 6 0.027 FLT4, MAGI2, TNFAIP3, TP53, RBMI0, FLII
GOTERM_CC_DIRECT | GO:0016605 | PML body 2 0.037 TP53, ATR
GOTERM_MF_DIRECT | GO:0005515 | Protein binding 8 0.010 FLT4, MAGI2, TNFAIP3, KRAS, TP53,
RBMIO, FLII, ATR
GOTERM_MF_DIRECT | GO:0005524 | ATP binding 4 0.018 FLT4, KRAS, TP53, ATR
GOTERM_MF_DIRECT | GO:0043621 | Protein self-association 2 0.018 TNFAIP3, TP53
GOTERM_MF_DIRECT | GO:0003677 | DNA binding 4 0.025 TNFAIP3, TP53, FLII, ATR
GOTERM_MF_DIRECT | GO:0019903 | Protein phosphatase binding 2 0.025 FLT4, TP53
GOTERM_MF_DIRECT | GO:0042802 | Identical protein binding 3 0.035 TNFAIP3, TP53, RBMI0
GOTERM_MF_DIRECT | GO:0002020 | Protease binding 2 0.041 TNFAIP3, TP53
KEGG_PATHWAY hsa04015 Rapl signaling pathway 3 0.012 FLT4, MAGI2, KRAS
KEGG_PATHWAY hsa05166 HTLV-I infection 3 0.018 KRAS, TP53, ATR
KEGG_PATHWAY hsa05216 Thyroid cancer 2 0.025 KRAS, TP53
KEGG_PATHWAY hsa04151 PI3K-Akt signaling pathway 3 0.032 FLT4, KRAS, TP53
KEGG_PATHWAY hsa05219 Bladder cancer 2 0.035 KRAS, TP53
KEGG_PATHWAY hsa05213 Endometrial cancer 2 0.044 KRAS, TP53
KEGG_PATHWAY hsa05223 Non-small cell lung cancer 2 0.047 KRAS, TP53

Abbreviations: GO, Gene Ontology; KEGG, Kyoto Encyclopedia of Genes and Genomes; CC, cellular component; MF molecular function, BP, biological processes.
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it is concluded that patients with pancreatic MEC present
a potential clinical response to Pembrolizumab®*?’ (KRAS
and TP53 mutation), Nivolumab®® (KRAS mutation), and
Atezolizumab**(KRAS mutation).

PD-L1, a ligand expressed by tumor cells, is capable of
binding to the PD-1 (programmed death-protein 1). PD-1/
PD-L1 signaling pathway plays a vital role in the suppres-
sion of antitumor CD8+T-cell function which impairs
immunosurveillance of cancer cells.*’ So the positive
expression of PD-L1 antibody in the patient in this paper
not only represents that the immunosuppressive environ-
ment contributes to inducing pancreatic MEC tumors effi-
ciently but also shows that the patient may be more
expressive and responsive to some immune checkpoint
blockers or immune checkpoint blockers combined with
other therapeutic strategies.

Clinicopathologic Part

According to the data in Table 2, it can be found that
including the case in this paper, eight cases of pancreatic
MEC are male (8/12, 67%) and 4 are female (4/12, 33%).
The tumor is usually sized between 2.0 and 17.0 cm
(mean diameter of 6.8 cm), and the mean age of the
patients is 58.6 years (48-69 years). The pancreatic
MEC can occur at any site of the pancreas (4 cases in
the pancreatic body, 3 cases in the pancreatic head, 3
cases in the pancreatic tail, and 2 cases in the pancreatic
body and tail). The tumor cells invade other organs or
tissues in a metastasis pattern, often accompanied by
lymph node metastasis (5/12 patients) and liver metasta-
sis (6/12 patients). The frequent lymph node metastasis
and multiple organ metastases indicate a worse long-term

outcome.

Figure 6 Immunohistochemistry for MUCI, MUC2, MUC5AC and MUC6. (A) Diffuse MUCI positivity (Anti-MUCIAntibody, BM0042, 40x), (B) there was focal MUC2
staining in tumor cells (Anti-MUC2 Antibody A01212, 100x), (C) Diffuse MUC5AC positivity (MUC5AC/Gastric Mucin, MAB-0079, 100x), (D) MUCé negativity for tumor

cells (Anti-Gastric Mucin/MUCé Antibody EPR20623, 100x).
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Figure 7 The protein expression of MUCI, MUC2, MUC5AC and MUC6 in normal pancreatic tissues and PDAC tissues from the Human Protein Atlas (HPA, https://www.
proteinatlas.org/).
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Without distinct features, pancreatic MEC is always
confused with other types of pancreatic tumors, which is
also demonstrated in this paper. A series of preoperative
radiological imaging can estimate the location of the mass
and the relationship with the surrounding organs and vas-
cular systems. Tumor markers, such as CA-199, CEA, and
CA-125, lack specificity and sensitivity. Therefore, the
definitive diagnostic criteria of pancreatic MEC depend
on histological examination and immunohistochemical
staining tests.

In immunohistochemistry, our patient was positive for
P53, CA199, CEA, CK19, CK7, P63, and P40, but nega-
tive for CK20, CD56, CgA, and Syn. To gain an improved
understanding of MEC in the pancreas by increasing more
immunohistochemical study. Abnormal expression of
mucins is observed in many adenocarcinoma cells and

related to tumor progression, histologic characteristics

and prognosis.***® We reasoned that pancreatic MEC
might show an altered expression of mucins similar to
that observed in adenocarcinomas. Subsequently, we
investigated pancreatic MEC by immunohistochemistry
for MUC1, MUC2, MUC5AC and MUC6 (Figure 6).
Meanwhile, the protein expression of MUCI1, MUC2,
MUCS5AC and MUC6 in normal pancreatic tissues and
PDAC was also displayed (data from the Human Protein
Atlas, https://www.proteinatlas.org/) (Figure 7).

Immunoscore was first proposed by Jérome Galon in
metastatic colon cancer, which studies the densities of CD3
+ and cytotoxic CD8+ T cells in the tumor core (TC) and
invasive margin (IM) by immunohistochemistry and digital
pathology.***> In metastatic colon cancer, immunoscore
allows more precise definition of patient prognosis than
the TNM stage. However, in this patient, the immunohisto-
chemical results demonstrated immune-related T cells

Figure 8 The densities of CD3+ (Mouse IL-IRa Elisa kit, Kit-0003) and CD8+ (Anti-CD8 antibody, MAB-0021) T cells in the tumor core (TC) and invasive margin (IM) by
immunohistochemistry. (A) The densities of CD3+ in IM (100x). (B) The densities of CD3+ in TC (100x). (C) The densities of CD8+ in IM (100x). (D) The densities of CD8

+in TC (100x).
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enrichment in invasive margin, and tumor core is sparse
(intermediate immunoscore, Is2) (Figure 8). We suggested
that intermediate immunoscore may be associated with
highly aggressive carcinoma and unsatisfactory prognosis.
Further accumulation of cases is required to explore a more
effective immunoscore.

At present, detailed surgical guidelines regarding effective
treatment of pancreatic MEC are unavailable. Curative sur-
gery combined with adjuvant chemotherapy is the main treat-
ment. However, neither radical resection nor chemotherapy
has been proved to be effective for pancreatic MEC. Almost
all patients with pancreatic MEC died within 6 months and
just one patient lived 45 months and the patient in this paper
merely lived for 3 months after surgical treatment. The 1-year
survival rate in the 12 cases summarized in this paper is
18.1% and the 3-year survival rate is 8.3%. Almost all
pancreatic MECs are deteriorated, leading to lymph node
metastases and multiple organ metastases, which were poor
prognostic factors. More cases are required to explore more
effective therapeutic measures of pancreatic MEC.

Conclusion

In conclusion, a case of a patient with rare pancreatic
MEC is presented and clinicopathologic and genetic char-
acteristics are discussed based on previous reports.
Curative surgery is usually performed in previous cases
of pancreatic MEC; however, the prognosis is unsatisfac-
tory. Gene sequencing tests may improve clinical manage-
ment and prognosis of this disease. More cases are needed
to investigate the more effective treatment of pancrea-
tic MEC.
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