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Abstract: Primary pancreatic lymphoma (PPL), originating from the pancreatic parenchyma, is a rare type of lym-
phoma. The symptoms and radiographic findings of PPL are quite similar to pancreatic adenocarcinoma (PAC), and
thus it is often misdiagnosed. In this study, we described the clinical features, radiographic findings, histological
and immunohistochemical analysis, molecular detection and clinical treatment of two cases of PPL, aiming to
distinguish PPL from PAC. The two cases were both low-grade PPL. One was follicular lymphoma and the other was
small lymphocytic lymphoma. Imaging examination of the two cases both showed solid mass, thus highly suspect-
ing of PAC. However, after surgery, PPL was diagnosed by the pathologists through histopathological observation,
immunohistochemistry (IHC) assay and clonality analysis. Therefore, accurately diagnosing and classifying of PPL is
essential for patient management, since PPL is a treatable malignant tumor.
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Introduction

Primary pancreatic lymphoma (PPL) is an
extremely rare disease and usually founded in
0.5% of pancreatic tumors [1]. Most cases of
PPL are intermediate or high-grade non-Hodg-
kin’s lymphoma (NHL), with diffuse large B cell
lymphoma (DLBCL) as the predominant histo-
logical type. Patients with PPL are usually
around 50 s or 60 s, and there is a slight male-
predominance [2]. The main clinical manifesta-
tions in PPL patients are abdominal pain,
abdominal mass and weight loss. In addition,
jaundice, nausea, vomiting, diarrhea, pancre-
atitis and bowel obstruction sometimes also
can be observed in PPL [3]. These non-typical
symptoms may be promiscuous with other pan-
creatic space-occupying lesion, like pancreatic
adenocarcinoma (PAC).

To distinguish PPL from secondary involvement
of the pancreas by NHL, Dawson et al. and
Behrns et al. publish the criteria for the diagno-
sis of PPL: a predominant pancreatic mass with
gross involvement of only the peripancreatic
lymph nodes, no hepatic or splenic involve-
ment, no palpable superficial lymphadenopa-
thy, no enlargement of the mediastinal lymph

nodes on chest radiograph and a normal leuko-
cyte count [4, 5]. In our study, we analyzed the
clinical manifestations, image findings, sero-
logical tests, histological and molecular diagno-
sis of two Chinese patients with PPL, aiming to
accumulate more information and diagnostic
experience about this disease.

Materials and methods
Patients

Two cases of PPL treated at the Cancer Hospital,
Chinese Academy of Medical Sciences (CAMS),
from July 2000 to June 2014, were selected.
The tumors were radically removed by surgery
(resection of pancreatic) as the clinical consid-
eration of PAC. Pathological examinations,
including morphology, immunophenotype and
molecular pathology, were performed to make
the definite diagnosis. Finally, both cases were
discussed and diagnosed consistently by three
pathological professors.

Immunohistochemistry

The specimens were fixed in 10% neutral buff-
ered formalin for 24-48 hours. Immunohisto-
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Figure 1. Preoperative computed tomography scan of both cases. A: For case one, an axial image showed a periph-
erally enhancing ill-defined mass with low-density mass (white arrow) in the head of pancreas. B: For case two, an
axial image showed an irregular-shaped, peripherally enhancing low-density mass (arrow head) in the subcutane-
ous fat layer of the left cheek. The mass was surrounded by diffuse inflammatory tissue, and its overlying skin was
thickened.

chemistry (IHC) was performed on 4 um-thick
sections of formalin-fixed, paraffin-embedded
(FFPE) tissue, using the Ventana Benchmark
IHC automated slide strainers (Ventana Medical
Systems, USA), according to manufacturer’s
instructions. The primary antibodies used
included CD3, CD5, CD10, CD20, CD23, CD34,
CD43, CD79a, AE1/AE3, MPO, PAX-5, LCA, BCL-
2, BCL-6, CyclinD1 and Ki-67. Negative and
positive controls were included in each round
of analysis.

Clonality analysis

DNA was extracted from FFPE tumor tissues
using QlAamp DNA Mini Kit (Qiagen, Germany).
Quality and concentration of the DNA samples
were examined by NanoDrop ND-1000 Spe-
ctrophotometer (Thermo Fisher, MA, USA). CI-
onality analysis of lymphoid cells was per-
formed using the BIOMED-2 clonality assays
(IdentiClone, InVivo Scribe Technologies, USA),
according to the manufacturer’s instructions.
The DNA quality was checked for the two sam-
ples using the control gene PCR (Specimen
Control Size Ladder master mix). The DNA was
considered of adequate quality if 2300 bp con-
trol PCR product was obtained. Negative and
positive controls were included in the analysis.

Results
Clinical features

Case one was a 46-year old man who was
admitted to the hospital with the complaint of
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finding an abdominal mass in physical exami-
nation. Case two was a 51-year old female who
was admitted to the hospital with the complaint
of abdominal dull pain and waist pain for 3
months. There was no obvious jaundice, nau-
sea or vomiting for both of the patients.

Radiographic findings

For case one, abdominal CT scan showed that a
class spherical solid mass located in the head
of pancreas, with homogeneous density and
clear border, without calcification and cystic
changes. Diameter of the tumor was more than
5 cm (Figure 1A). For case two, the abdominal
CT and MR showed that a huge homogeneous
mass located in the tail of pancreas, with retro-
peritoneal lymphadenopathy (Figure 1B).

Serological tests

The levels of serum CA19-9, LDH and GGT were
tested for both cases. The results showed that
the levels of serum CA19-9, LDH and GGT for
case one were normal. For case two, the level
of serum CA19-9 was normal. However, elevat-
ed levels of LDH (463 U/L, reference range:
135-214 U/L) and GGT (128 U/L, reference
range: 0-38 U/L) were observed.

Histological and IHC analysis
For case one, macroscopic examination showed

that the lesion, measuring 4.4 cm x 5.2 cm x
2.8 cm, was homogeneous structure with a
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gray-yellow color. The tumor invaded part of the
small intestine wall. Microscopically, the tumor
was nodular growth. The neoplastic follicles
were closely packed and lacked of mantle
zones (Figure 2A). Lymphoma was considered
by the histological analysis. The resection mar-
gins were free of disease. The adjacent lymph
nodes in peripancreatic region were not infil-
trated by the tumor. IHC analysis showed that
tumor cells were strongly positive for CD20 and
BCL-2 (Figure 2B and 2C). We also found that
the tumor cells were positive for PAX-5, and
faintly positive for CD79a and BCL-6. The immu-
nostain was negative for CD10, CD3, CD5,
CD34 and CyclinD1. The Ki-67 could be detect-
ed in about 25% of the tumor cell nuclei.
Collectively, the pathology diagnosis was follic-
ular lymphoma (Grade 1).

For case two, the size of resected tumor that
located in the pancreatic tail was 4 cm x 3 cm
x 2.5 cm. The tumor was soft in consistency
and obviously adherent to peripancreatic fat
tissues. The cut surface of the tumor demon-
strated a grey-yellow solid homogeneous struc-
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Figure 2. Histological and IHC analysis of case
one. A: H&E staining of PPL for case one showed
nodular growth. B: Tumor cells were strongly posi-
tive for CD20. (SP, original magnification x200). C:
Tumor cells were strongly positive for BCL-2. (SP,
original magnification x200).

ture mass, without calcification and necrosis.
Microscopically, the tumor tissue infiltrated the
pancreas. The predominant cells were small
lymphocytes, which were slightly larger than
normal lymphocytes, with clumped chromatin
and round nuclei (Figure 3A). A diagnosis of
lymphoma without any lymph nodes involved
was considered pathologically. Further, we
found that the tumor cells were diffusely posi-
tive for CD20 and CD23 (Figure 3B and 3C). We
also found that the tumor cells were diffusely
positive for LCA and CD79a, faintly positive for
CD5, but negative for AE1/AE3, MPO, CD3,
CD10, CD43, CyclinD1 and BCL-6. Mitotic activ-
ity was very low, and less than 5% of cells were
positive for Ki-67. Finally, a diagnosis of primary
pancreatic B-small lymphocyte lymphoma was
made pathologically.

Molecular analysis
The two cases were analyzed for both B- and
T-cell clonality. The monoclonal IGH rearrange-

ments corresponding to monoclonal B-cell pro-
liferations were detected in both of the two
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Figure 3. Histological and IHC analysis of case
two. A: H&E staining of PPL for case two showed
that small lymphocyte diffusely infiltrate the
pancreas. B: The tumor cells were diffusely
positive for CD20. (SP, original magnification
x200). C: The tumor cells were diffusely posi-
tive for CD23. (SP, original magnification x400).

A Treatment and prognosis

The two patients were preced-
ed with surgery and system-

atic chemotherapy of R-CHOP
regimen for 4 cycles. The

Jl ‘ patients were alive without
b L | [T T T | 1 % T Y .
any evidence of recurrence by
B now.
Discussion
/ In this study, we retrospec-
tively analyzed two cases of
L PPL. PPL is extremely rare.
Ry TR ETT HE STTE T Most cases of PPL that have
been reported are DLBCL [6,
Figure 4. Molecular feature§ of the two cases. The monoclonal IGH rear- 7]. Some T-cell non-Hodgkin
Laer;gde)ments were detected in both of A: Case one and B: Case two (arrow primary pancreatic lymphoma
cases have also been report-
ed in Japanese [8]. Primary
cases (Figure 4A and 4B). In addition, case one pancreatic follicular lymphoma and small lym-
displayed BCL-2 rearrangements (Figure 5). All phocytic lymphoma are less frequent than
these results support the conclusion that the DLBCL [9]. Only nine cases of follicular lympho-
two cases of PPL are B-cell clonality. ma have been reported ever.
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Marker 1 2 3

Figure 5. PCR detection of BCL2-IGH rearrange-
ments. Lane 1: t (14; 18) tube A BCL2 MBR-JH; Lane
2: 1t (14; 18) tube B BCL2 3'MBR-JH; Lane 3: t (14;
18) tube C BCL2 MCR-JH.

Patients with PPL are usually between the age
of 35 and 75 (mean age: 55), with a male domi-
nance. Abdominal pain is the most frequent
symptom, followed by abdominal mass, weight
loss, jaundice, acute pancreatitis, small bowel
obstruction and diarrhea. Other clinical symp-
toms may include anorexia or early satiety.
Obstructive jaundice seems to be less frequent
than that in PAC. The classic symptoms of nodal
non-Hodgkin’s lymphoma, such as fever, chills,
and night sweats, are found in only 2% of PPL
patients [10]. The clinical manifestation of PPL
is non-specific, and thus it is very difficult to dif-
ferentiate PPL from PAC [11]. Although the prin-
ciple treatment for PPL is not uniform, the prog-
nosis and survival rates are significantly better
than PAC. A 30% 5-year survival rate is reported
for patients with PPL, whereas for patients with
PAC the 5-year survival rate is only 5% [12].
Some biochemical markers, together with sus-
picious clinical manifestations, may help focus
the physician’s attention on the possibility of
PPL. Lactate dehydrogenase (LDH) is consid-
ered to be a tumor marker in lymphoprolifera-
tive disorders and to have an important posi-
tive prognostic value. However, we only ob-
served elevated LDH level in case two. Serum
carbohydrate antigen 19-9 (CA 19-9) level in
patients with PPL is usually not elevated. This is
totally different from PAC, in which almost 80%
of cases have high CA19-9 level. In our study,
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CA 19-9 level was normal in both of the two
cases.

Imaging techniques are unable to distinguish
PPL from PAC, especially in the early stage. PPL
is often described as large homogeneous mass
located in the head of pancreas, with or without
associated lymphadenopathy. It is less ob-
served in the body or tail, and more rarely dif-
fuse involvement of the pancreas [13]. Ultraso-
und (US), endoscopic ultrasonography (EUS),
CT and MR scan are well-established proce-
dures to evaluate pancreatic masses and sug-
gest a diagnosis of PPL. However, a definite
diagnosis must be made after a mandatory his-
tological diagnosis, which is crucial to a treat-
ment planning. Two different morphologic pat-
terns of pancreatic involvement are seen: one
is the localized, well-circumscribed tumoral
type, which shows no or mild ring or nodular
enhancement after injection of contrast medi-
um. The other is the diffuse enlargement infil-
trating type or replacing most of the pancreatic
gland. The huge homogeneous mass surround-
ing or involved pancreas, apparent enlarge-
ment of regional lymph nodes, especially lymph
nodes under the renal vein, may be the typical
imaging performance of PPL [14]. Merkle et al.
have reported that for PPL, the presence of a
bulky localized tumor in the pancreas is com-
mon, but it always appears without significant
dilation of the main pancreatic duct [15]. The
absence of main pancreatic duct dilation is a
useful sign for diagnosing PPL [16, 17]. We
speculate that maybe it is related to the origin
of PPL, as the tumor cells of PPL are not origi-
nated from the pancreatic ductal epidermis.
PAC often demonstrates lacking of blood sup-
ply and violating the peripheral vascular. So for
PAC, it is common to see vascular stenosis and
significant dilation of the main pancreatic duct
and bile duct [18].

Most of the time, it is difficult to obtain a final
diagnosis of PPL by histomorphology and immu-
nohistochemistry [19]. Thus, PCR-based molec-
ular test clonality analysis is applied to detect
gene rearrangement with high sensitivity and
specificity, which may provide important diag-
nostic and prognostic genetic information for
PPL. In this study, the monoclonal IGH rear-
rangements were detected in both of the two
cases. It is considered that the results support
the diagnosis of B cell ymphoma. Case one dis-
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played BCL-2 rearrangements, supporting the
diagnosis of follicular lymphoma.

In summary, PPL is a rare and manageable
malignant tumor with non-specific symptoms
and imaging examination results. It is impor-
tant to differentiate between primary lympho-
ma and the more common adenocarcinoma of
the pancreas, as treatment and prognosis dif-
fer significantly. FNA technique is recommend-
ed as a routine examination and tissue histolo-
gy is fundamental for diagnosis. Chemotherapy
or radiotherapy is preferred for treatment.
Although the role of surgical resection remains
controversial, it is generally agreed that surgery
should be an option in the multimodal thera-
peutic regimen for respectable stage | or Il pan-
creatic NHL. Compare to PAC, patients with PPL
have a relatively favorable outcome.
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