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ABSTRACT
Context Primary pancreatic lymphoma is a
rare form of extranodal lymphoma originating
in the pancreas. The present report describes a
case of follicular lymphoma of the pancreas
with unique CT and MRI findings.
Case report A 58-year-old male complained
of sudden abdominal pain, and routine
ultrasonography detected an 8 cm hypoechoic
tumor in the head of the pancreas. The 3D
image generated using multi-cholangiography
and virtual duodenography provided the
information necessary for a laparotomy. The
tumor was enucleated for diagnosis. Follicular
lymphoma is quite rare in the pancreas and
gastrointestinal tract. A considerable number
of pancreatic lymphoma subtypes have been
reported.
The
expression
“pancreatic
lymphoma” has been used to describe both
primary lymphoid neoplasms originating in
the pancreatic parenchyma and tumors
Table 1. Behrns et al. criteria for primary pancreatic
lymphoma [8].
1. No palpable superficial lymphadenopathy
2. No enlargement of mediastinal nodes
3. Normal leukocyte count
4. At celiotomy, the pancreatic mass predominates, with
grossly-involved nodes confined to the peripancreatic region
5. No hepatic or splenic involvement

invading from a peri-pancreatic lymphadenopathy. The present case belongs to the latter,
which might explain the unique imaging
findings and histological type. These subtypes
display different imaging findings and
different clinical characteristics. In the future,
primary pancreatic lymphoma should be
discussed separately depending on the
subtype.
Conclusion We propose a new subtype of
primary pancreatic lymphoma. Multicholangiography and virtual duodenography
provided the information necessary for a
laparotomy in the present case. Enucleation is
indicated for benign and low-grade malignant
tumors of the pancreas, even if the tumor is
located in the head of the pancreas.

INTRODUCTION
Primary pancreatic lymphoma (PPL) is a rare
form of extranodal lymphoma originating in
the pancreas, and constitutes less than 0.5% of
all pancreatic malignancies [1, 2, 3, 4, 5, 6].
Some confusion surrounds the definition of
PPL. Dawson et al. published the first criteria
for the diagnosis of a primary lymphoid tumor
of the intestinal tract [7]. As Dawson’s
criteria did not refer to pancreatic lymphomas,
Behrns et al. modified Dawson’s original
criteria and applied it to PPL (Table 1) [8].

JOP. Journal of the Pancreas - http://www.joplink.net - Vol. 8, No. 1 - January 2007. [ISSN 1590-8577]

44

JOP. J Pancreas (Online) 2007; 8(1):44-49.

Salvatore et al. proposed new criteria for PPL
and a novel nomenclature system, including
primary, secondary and tertiary pancreatic
lymphoma definitions [5]. They limited
primary pancreatic lymphomas to lymphoid
tumors originating in the pancreatic
parenchyma,
and
defined
secondary
pancreatic lymphomas as peri-pancreatic
lymphadenopathy invading the pancreas. In
the literature, these two types of pancreatic
lymphoma have both been referred to as PPL.
Pancreatic lymphomas usually appear as large
pancreatic masses, and sometimes mimic
pancreatic cancer or other pancreatic
neoplasms. PPLs appear as low-density and
heterogeneous lesions when viewed using
plane CT, show poor yet homogeneous
enhancement when viewed using dynamic
CT, show low signal-intensity with subtle
enhancement after i.v. gadolinium-contrast
medium administration when viewed using
T1-weighted MR imaging, and show
heterogeneous low signal-intensity when
viewed using T2-weighted MR imaging [9,
10]. In the latest review, Saif reported two
PPL prototypes in image findings, a localized
well-circumscribed tumoral form and a
diffuse enlargement infiltrating or replacing
most of the pancreas [6], and these appear to
represent the primary and secondary
pancreatic lymphomas proposed by Salvatore
et al. [5].

Figure 1. MRCP showing encasement of the common
bile duct and main pancreatic duct.

Figure 2. The tumor showed heterogeneous iso- or low
signal-intensity on T2-weighted images, and low
signal-intensity with marginal enhancement on T1weighted images after i.v. administration of
gadolinium-contrast medium. a. T2-weighted MR
image. b. T1-weighted MR image. c-d. Postcontrast
T1-weighted MR image.

The present report describes a unique case of
PPL. In this case, a novel method of multidetector raw CT (MD-CT) examination and
post-processing was used in the preoperative
diagnosis and enucleation of the tumor, and
contributed to the histological diagnosis.
CASE REPORT
A 58-year-old male complained of sudden
abdominal pain, and routine ultrasonography
detected an 8 cm hypoechoic tumor in the
head of the pancreas. The tumor was carefully
examined using MRI and MD-CT. MRCP
showed encasement of both the common bile
duct and the main pancreatic duct (Figure 1).
The tumor showed heterogeneous iso- or low
signal-intensity on T2-weighted images, and
low
signal-intensity
with
marginal
enhancement on T1-weighted images after i.v.
administration
of
gadolinium-contrast
medium (Figure 2). Ordinary CT demonstrated a low density tumor with marginal
enhancement in a dynamic study of the head
of the pancreas (Figure 3). There appeared to
be neither hepatic nor splenic involvement. A
2 cm lymph node was detected in the retro-
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Figure 3. a. Enhanced CT of the retro-pancreatic
lymph node (white arrows). b-c-d. Dynamic CT image
study of the tumor in the head of the pancreas showing
weak marginal enhancement of the tumor.

pancreatic region (Figure 3a white arrows).
The patient then underwent a distinct
diagnostic procedure involving MD-CT
scanning
and
post-processing,
multicholangiography and virtual duodenography
[11]. This process allowed the tumor (which
appeared as dark purple according to the
window level) to be clearly observed in a 3D

Figure 4. A multi-cholangiography and virtual
duodenography image. The tumor appears as dark
purple (according to the window level) in the 3D
image. a. Anterior view. b. Left oblique view. c. Right
oblique view. d. Posterior view.

manner (Figure 4), and allowed interaction
with the adjacent organs and vessels to be
viewed. The tumor was shown to be in the
parenchyma of the head and the uncus of the
pancreas, and there appeared to be no portal
vein or artery involvement.
No peripheral lymph nodes were palpable and
no lymphadenopathy in the pleural and
abdominal cavity was detected other than the
retro-pancreatic lymph node described above.
Biochemical analysis and peripheral blood
cell counts on entry showed normal results.
Pancreatic hormones, enzymes and tumor
markers (including soluble IL-2 receptor)
were at normal levels.
A preoperative diagnosis of a benign or lowgrade malignant lesion of the pancreas, such
as an endocrine tumor or neurogenic tumor
provided the information necessary for a
laparotomy. The tumor, located in the head of
the pancreas, was elastic, hard, covered with
pancreatic tissue, and clearly bordered the
pancreatic
parenchyma
according
to
intraoperative ultrasonography findings. The
first procedure involved the removal of a 2
cm retro-pancreatic lymph node. While
intraoperative
histological
examination
indicated that the tumor was a lymphoid
proliferative mass, a definitive diagnosis
could not be made. The border between the
tumor and the pancreas was clear. The tumor
was then enucleated, a procedure which was

Figure 5. Intraoperative findings. a. The tumor was
located in the head of the pancreas and was covered
with pancreatic tissue (black arrows). b-c. The
enucleation procedure for the tumor. d. The view after
tumor enucleation.
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Figure 6. Macroscopic findings of the tumor.

relatively easy and took approximately thirty
minutes (Figures 5 and 6). The histology of
the tumor was almost the same as the
peripancreatic lymph node.
The patient was discharged on the 12th postoperative day without any significant
postoperative events. The final histologic
diagnosis was a B-cell type follicular
lymphoma of the pancreas. The tumor had a
fibrous capsule and displayed diffuse central
necrosis. Most of the non-necrotic tissue in
the
peripheral
region
consisted
of
proliferating follicles, and immunohistochemical analysis found it to be stained
positive for BCL2 gene, L26 protein and
CD10 antigen (Figure 7). As the
lymphadenopathy was located beside the
pancreas, this case was categorized as Stage II
using the Ann Arbor Staging system [12]. The
patient received additional radiation and
showed no signs of recurrence over the
following 6 months.

Hodgkin lymphomas (NHL) with diffuse
large cells of the B type [6]. Follicular
lymphomas are quite rare in the pancreas and
gastrointestinal tract. Shia et al. reported 26
cases of primary follicular lymphoma of the
gastrointestinal tract, none of which involved
the pancreas [13]. Misdraji et al. [14] reported
a case of follicular lymphoma of the papilla of
Vater, and Salvatore et al. [5] summarized
three cases of follicular lymphoma of the
pancreas out of 60 cases in the literature.
In the present case, the tumor showed unique
findings according to CT and MRI. Saif
summarized PPL imaging findings and
concluded that neither calcifications nor
necrosis within the tumor mass had been
described in any case of untreated PPL [6].
However, the present tumor showed diffuse
central necrosis, which explained the unique
CT and MRI findings. No particular findings
of follicular lymphoma have been reported in
the literature. Central necrosis is possibly
linked to the rare histoloic findings. The 3D
multi-cholangiography image provided the
information necessary for the laparotomy in
the present case. A safe and successful
laparotomy procedure requires knowledge of
the precise location of the tumor and any
interactions with vessels and adjacent organs.
The present method provided such
information, and we believe it is applicable to

DISCUSSION
The present report describes a unique case of
PPL. The tumor was located in the head of the
pancreas, was a peri-pancreatic lesion as
indicated by the lymphadenopathy, was
compatible with all the criteria of Behrns, and
was hence diagnosed as PPL [8]. Most
reported cases of PPL in the English-language
literature are intermediate or high-grade non-

Figure 7. Microscopic examination following
hematoxylin-eosin staining (a. x10, c. x200) and L26
immunostaining (b. x10, d. x200). The tumor showed
central necrosis and L26-positive proliferating follicles
in the peripheral region.
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all pancreatic tumors including pancreatic
cancers and neoplasm of any etiology.
The initial treatment of a PPL depends on the
method by which the diagnosis is made. If the
diagnosis is made using a relatively mild
invasive technique, chemotherapy and/or
radiation is initiated soon after diagnosis.
Recently, fine needle aspiration or biopsy has
become the “gold standard” for PPL diagnosis
as it is highly accurate [6, 9]. Recent reports
recommend US- and CT-guided biopsy as the
first choice diagnostic tool for PPL [9, 15, 16,
17, 18]. The present patient underwent a
laparotomy mainly because the unique CT
and MRI findings did not indicate a PPL.
Even if a tumor is located deep within the
head of the pancreas, it is worthwhile
attempting enucleation for benign and lowgrade malignant pancreatic tumors. Since
such tumors usually display expansive growth
and low interaction with the pancreatic
parenchyma,
careful
observation
and
resection can avoid bleeding and leakage of
pancreatic
juice
during
enucleation.
Enucleation can also be applied to other types
of pancreatic tumors, such as solid,
pseudopapillary, neurogenic and endocrine
tumors.
There has been considerable variation in the
reporting of lymphomas involving the
pancreas. The expression “pancreatic
lymphoma” has been used for both primary
lymphoid neoplasms originating in the
pancreatic parenchyma and for tumors
invading from peri-pancreatic lymphadenopathies [5]. The present case belongs to the
latter category. These subtypes display
different image findings and different clinical
characteristics. In the future, PPL should be
discussed separately depending on the
subtype.
In conclusion, the present report describes a
rare follicular lymphoma of the pancreas.
Multi-cholangiography and virtual duodenography provided the information necessary for
a laparotomy. Enucleation is indicated for
benign and low-grade malignant tumors of the
pancreas, even if the tumor is located in the
head of the pancreas.
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