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Abstract

Primary pancreatic lymphomas (PPLs) are rare, and the histological classification of these tu-
mors is difficult. To accurately diagnose and determine the appropriate treatment for PPLs,
sufficient sample amounts are necessary. Here, we report a 73-year-old man with a primary
pancreatic mantle cell lymphoma. Histological samples were obtained via endoscopic ultra-
sound-guided fine-needle aspiration (EUS-FNA). The tumor cells predominantly composed of
atypical small to medium round cells, with diffuse immunoreactivity of CD20 and cyclin D1. In
addition, immunoglobulin gene H chain rearrangement was detected. The patient underwent
chemotherapy, resulting in complete remission. Eight years after the initiation of chemother-
apy, the patient was still alive. EUS-FNA could be a useful and safe diagnostic modality for
PPLs by providing enough samples for testing.
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Fig. 1. Abdominal CECT images. Irregular
contour of the pancreas was observed (ar- >
rowhead). CECT, contrast-enhanced comput- - 10.00mm/div
ed tomography.

Introduction

Primary pancreatic lymphomas (PPLs) account for less than 2% of all extranodal
lymphomas and 0.5% of all pancreatic masses [1]. A lymphomatous mass localized to the
pancreas may be diagnosed as a PPL, which typically presents as a large bulky mass in the
pancreatic head [2]. A previous report showed that the median diameter of PPLs was 7.9 cm
(range 2.4-13.9 cm) in 44 patients [3]. Chemotherapy for PPLs achieves a high complete
response rate [3]; however, accurate pathological diagnosis requires a sufficient sample
amount. Tumor biopsy by laparotomy obtains enough samples but may be relatively invasive.
Although endoscopic ultrasound-guided fine-needle aspiration (EUS-FNA) is a less-invasive
modality for tissue acquisition of pancreatic tumors [4], the effectiveness of EUS-FNA for the
diagnosis of PPLs remains unclear. Here, we report a rare case of a pancreatic mantle cell
lymphoma in which the use of EUS-FNA contributed to an accurate diagnosis and the selection
of an efficient treatment.

Case Presentation

A 73-year-old man underwent transabdominal ultrasonography during a follow-up
examination for fatty liver disease; the procedure unexpectedly revealed a pancreatic mass.
He had no history of cancer, smoking, or alcohol consumption. His physical examination
revealed that his vital signs were normal, and his abdominal examination was unremarkable.
Examinations of peripheral blood and biochemistry including hepatobiliary and pancreatic
enzymes and tumor markers (carcinoembryonic antigen, carbohydrate antigen 19-9 and
DUPAN-2) were within the normal range.

Abdominal contrast-enhanced computed tomography (CT) revealed masses located in
the pancreatic head and tail with faint enhancement, while atrophy of the pancreatic paren-
chyma or dilation of the main pancreatic duct was not observed (Fig. 1). Fluorine-18-fluoro-
deoxyglucose (FDG) positron emission tomography (PET)-CT demonstrated FDG uptake in
the whole pancreas (maximum standardized uptake value: 5.4) (Fig. 2). EUS revealed that the
pancreatic parenchyma showed decreased echogenicity and an indistinctly demarcated,
internally heterogeneous pancreatic head tumor with enlarged para-aortic lymph nodes
(Fig. 3a). To evaluate the pancreatic head mass, EUS-FNA with a 25-gauge needle was
performed without complications. The tumor cells were primarily composed of atypical small to
medium round cells with a high nuclear/cytoplasmic ratio, while Hodgkin cells or Reed-Sternberg
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Fig. 2. FDG PET-CT images. FDG PET-CT
showed FDG uptake in the whole pancreas
(SUV max of 5.4, arrowhead). FDG, fluorine-
18-fluorodeoxyglucose; PET-CT, positron
emission tomography/computed tomography;
SUVmax, maximum standard uptake value.
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cells were not observed (Fig. 3b, ¢). CD20 immunoreactivity and cyclin D1 immunoreactivity
were diffusely observed (Fig. 3d, e). Additionally, clonality analysis with multiplex PCR assays
standardized for the detection of clonally rearranged immunoglobulin and T-cell receptor
genes revealed immunoglobulin gene H chain rearrangement [5]. Collectively, these results
led to the final diagnosis of a low-risk mantle cell lymphoma according to the International
Prognostic Index. He underwent the rituximab, pirarubicin, cyclophosphamide, vincristine,
and prednisolone (R-THP-COP) regimen for 9 months, resulting in complete remission. One
year and 9 months after termination of first-line chemotherapy, PET-CT revealed FDG uptake
in the pancreas and para-aortic lymph nodes, which was diagnosed as recurrence. With the
administration of the rituximab-bendamustine regimen as a second-line chemotherapy, he
achieved complete remission again. Eight years after the initiation of first-line chemotherapy,
the patient was doing well without recurrence.

Discussion

We report a case of a patient who achieved long-term survival after chemotherapy based
on an accurate pathological diagnosis of a mantle cell lymphoma via EUS-FNA. A PPL is
primarily localized in the head of the pancreas as a bulky mass [6] presumably because more
lymphoid tissues are distributed in the head of the pancreas [7]. Berhns et al. [8] proposed
the following criteria for PPLs:

1. No palpable superficial lymphadenopathy.

2. No enlargement of mediastinal lymph nodes.

3. Normal leukocyte count.

4. Atlaparotomy, the pancreatic mass predominates with grossly involved lymph nodes
confined to the peripancreatic region.

5. No hepatic or splenic involvement.

Taken together with the imaging findings, the patient supposedly satisfied the criteria
described above. The contrast-enhanced CT image indicated a slightly contrast-enhanced
tumor confined to the head and tail of the pancreas. On the other hand, PET-CT scans revealed
FDG accumulation in the whole pancreas, and EUS images showed pancreatic head tumors
with extrapancreatic extension and decreased echogenicity in the whole pancreas. These
findings suggested that the lymphoma cells had infiltrated the entire pancreas.

Clinical symptoms derived from a PPL were not exhibited in the present case. The clinical
subjective symptoms of a PPL are reported as epigastric discomfort, nausea, fatigue and
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Fig. 3. Pathological examination with samples obtained via EUS-FNA. a EUS image showing the pancreatic head
lesion as an indistinct bordered, internally heterogeneous, and hypoechoic mass. b Cytological specimen stain-
ing for Giemsa stain (magnification, x400). c—e Immunohistochemical staining for hematoxylin-eosin (c), CD20
(d), and cyclin D1 (e) (magnification, x400). EUS, endoscopic ultrasound-guided fine-needle aspiration.

anorexia [3]. PPLs are rarely associated with severe fever, night sweats, and weight loss,
which are often described in other lymphomas (i.e., B symptoms) [9]. The present case was
asymptotic and incidentally detected with abdominal ultrasonography examination at the
time of follow-up for the primary disease.

EUS-FNA has been established as an efficient diagnostic technique in the differential
diagnosis of pancreatic diseases [10]. Although a meta-analysis demonstrated that EUS-FNA
for solid pancreatic tumors had a high sensitivity (86.8%) and specificity of 95.8% [11], it has
been reported that histological examination with EUS-FNA is not suitable for the diagnosis of
PPLs because of the difficulty in obtaining an adequate sample amount [12]. A sufficient
amount of sample is required for the definitive diagnosis of PPLs compared to other pancreatic
tumors, such as pancreatic ductal adenocarcinoma because compared to cytology alone, flow
cytometry and immunohistochemistry enhance the diagnostic efficiency for PPLs [13].
Although laparoscopic biopsies have been performed for the pathological examination of
PPLs, laparoscopic examination is an invasive modality because it needs general anesthesia
with along procedure time (approximately 1-4 h) [14]. On the other hand, EUS-FNA is a less-
invasive modality because it does not require general anesthesia and has a shorter procedure
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time [15]. In our case, we successfully performed immunostaining and multiplex PCR assays
using specimens obtained via EUS-FNA, suggesting that it could be an efficient and safe
modality for the definitive diagnosis of PPLs.

In conclusion, we reported a rare case of a primary pancreatic mantle cell lymphoma
diagnosed via EUS-FNA, which provided a sufficient amount of sample not only for histo-
logical examinations but also for clonality analysis. Accurate histological findings helped to
avoid unnecessary surgery and contribute to the selection of appropriate treatments. EUS-FNA
could be a useful and safe diagnostic modality even in cases where the differential diagnosis
of a PPL is considered.
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