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MR Imaging of Primary Malignant Lymphoma of the Pancreas
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Pancreatic lymphoma is rare and is usually found as a large pancreatic mass. We report the
case of a small 2-cm pancreatic lymphoma in a 54-year-old woman that had its histological
origin in the pancreatic parenchyma. The mass showed homogeneously high signal-intensity
on T2-weighted images and low signal-intensity on T1-weighted images. The infiltrative nature
and hypovascularity in early-phase dynamic contrast study without encasement of arteries and
veins were well demonstrated by MR imaging and were consistent with malignant lymphoma.
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INTRODUCTION

MALIGNANT LYMPHOMA PREDOMINANTLY INVOLVING

the pancreas is rare.1,2 In some cases, differenti-
ation between pancreatic lymphoma and carcinoma
might be difficult on radiological findings. It is impor-
tant to make a correct diagnosis since the prognosis and
essential treatment differ significantly. Several
researchers have described that one of the characteristic
features of malignant lymphoma of the pancreas is a
homogenous large mass.3-7 We report a case of pathologi-
cally proven small primary pancreatic lymphoma, which
MR imaging clearly demonstrated.

CASE REPORT

A 54-year-old woman was found to have a 2-cm mass
in the body of the pancreas by abdominal sonography in
a medical health check-up. She had no symptoms or
abnormal laboratory data. CT demonstrated the tumor
in the pancreas, which was minimally enhanced in an
early-phase of dynamic contrast study. T2-weighted MR
imaging revealed a homogeneously high signal-intensity
mass in the pancreatic body that spread infiltratively and
partially surrounded the splenic vein (Fig. 1A). On T1-
weighted imaging, the mass was recognized as a low

signal-intensity area (Fig. 1B). An early-phase dynamic
contrast image with Gd-DTPA-BMA showed the poorly
enhanced mass in the inferior aspect of the pancreatic
body (Fig. 1C). There were no stenotic changes of the
splenic vasculature (not shown as MR angiography),
which was confirmed by contrast angiography. Multiple
small lymph nodes were noted in the peritoneum (Fig.
1C). On the delayed-contrast T1-weighted images, the
mass was homogeneously enhanced but was slightly
lower in signal intensity than the adjacent parenchyma
(Fig. 1D). MR cholangiopancreatography did not reveal
stenosis or dilatation of the pancreatic ducts. No other
primary lesions were revealed in the body by several
imaging modalities including sonography, CT, gallium
scintigraphy, and gastrointestinal survey. These imaging
findings suggested malignant lymphoma of the pancreas.
To determine the definisive diagnosis and treatment,
surgical resection of the tumor with the pancreatic body
and tail was performed. The resected specimen contained
a 2-cm mass in the inferior aspect of the pancreatic body
(Fig. 1E). Pathological examination revealed that the
tumor was a B-cell lymphoma with a follicular growth
pattern, partly containing diffuse foci, and mainly
involving the pancreatic parenchyma (follicular
lymphoma, Grade 2) (Fig. 1F).3 The capsular structure
was not identified at the periphery of the tumor, and the
infiltrative nature of the tumor was demonstrated.
Lymphomatous involvement of the peripancreatic lymph
nodes, which were surgically removed, was not
recognized.

Three years after resection of the tumor, para-aortic
and pelvic lymphadenopathy was identified as recur-
rence, and chemotherapy was performed.
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Fig. 1.  A 54-year-old woman with malignant lymphoma in the pancreas.
A: T2-weighted MR image (TE=94 ms, echo train length = 16) with respiratory triggering shows a 2-cm homogeneously high signal-
intensity mass (arrow) in the pancreatic body that partially surrounds the splenic vein.
B: T1-weighted MR image (TR=500 ms, TE=7 ms, echo train length = 3) with breath-holding shows the mass as a low signal-intensity
area (arrow).
C: Dynamic contrast 3D fast spoiled gradient echo image (TR=5.1 ms, TE=1.2 ms, flip angle = 20˚) in an early-phase demonstrates the
poorly enhanced mass (arrow) in the inferior aspect of the pancreatic body. Multiple small peritoneal lymph nodes are noted (small arrows).
D: Postcontrast T1-weighted MR image (TR=500 ms, TE=7 ms, echo train length =3) reveals the homogeneously enhanced tumor,
which is slightly hypointense compared with the adjacent pancreatic parenchyma.
E: Gross specimen demonstrates the mass (arrow) in the inferior aspect of the pancreatic body.
F: Microscopic examination with hematoxilin-eosin staining (×5) shows a follicular growth pattern partly containing diffuse foci (arrows)
without any capsular structure between the pancreatic parenchyma (blank arrows) and the tumor, which might have been identified if the
tumor had originated from either extra- or intra-pancreatic lymph node. Interlobular connective tissue (small curved arrows) is noted.
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DISCUSSION

Primary pancreatic lymphoma is rare. Less than 2% of
207 cases with histologically proven pancreatic
malignancies were found to be malignant lymphoma.1

Behrns et al. reviewed 107 cases of pancreatic involve-
ment with non-Hodgkin’s lymphoma, and 11% of
them were regarded as primary pancreatic lymphoma.2

Presenting symptoms were usually weight loss,
abdominal pain, nausea, and palpable abdominal mass.4,8

Most of the reported primary pancreatic lymphomas
have formed a large solid mass greater than 5 cm in
diameter, and the tumor infiltrated and surrounded the
pancreas with or without regional lymphadenopathy.4-7

One of the characteristic CT findings suggesting pancre-
atic lymphoma was a homogenous pancreatic mass
larger than 7 cm in diameter.9 The other CT pattern of
the tumor has been reported as focal and circumscribed
single or multiple masses.10 The patient in this case had no
symptoms, and the small pancreatic mass was found
incidentally at a medical health check-up. These features
were not typical for pancreatic lymphoma.

However, the MR findings of a homogenous pancreatic
mass measuring 2 cm without obstruction of the
pancreatic duct or encasement of the vasculature were
consistent with malignant lymphoma.4-6,9

Because the prognoses of pancreatic lymphoma and
carcinoma are so different, differentiation between them
is very important.2,4 Desmoplastic pancreatic ductal
carcinoma demonstrates hypovascularity. However,
carcinoma usually shows low signal-intensity on T2-
weighted imaging and encasement of the splenic vein
would be inevitable if the mass had partially surrounded
it as in the current case.11 The other possibility can be
islet cell tumor, which demonstrates high signal-intensity
on T2-weighted images. However, islet cell tumor is
usually hypervascular on early-dynamic contrast study.11

Pancreatic metastasis from another origin might also be
raised,10 in which case, vascular encasement might be
observed. Thus, the possibility of these tumors was less
likely than that of pancreatic lymphoma.

Pancreatic lymphoma has been reported to show an
infiltrative growth pattern and may result in diffuse
swelling of the pancreas or formation of a large mass.4-7

In the case of large pancreatic lymphoma, the criteria
for primary pancreatic lymphoma are still controversial.
From the histogenetic point of view, the mass may
develop from pancreatic parenchyma, intra-/peri-
pancreatic nodes, or metastatic deposits from the other
sites. Histological examination of the present tumor
revealed that the lymphoma cells proliferated mainly in
the pancreatic parenchyma. A nodal capsular structure
at the periphery of the tumor, which might have existed

if lymphoma had originated from the lymph node, was
not found. Systemic examinations revealed no primary
lesions of lymphoma. From these findings, the current
case was regarded as primary pancreatic lymphoma,
although this was difficult to conclude from radiological
study alone.

The current MR study was basically performed with
the breath-holding technique, except for respiratory
triggered T2-weighted imaging. Using these methods,
the small pancreatic mass and relationship between the
pancreatic parenchyma and mass could be well
demonstrated.

In conclusion, we report a case of small pancreatic
lymphoma that was histologically determined to
originate from the pancreatic parenchyma. MR imaging
revealed the features of the mass including its infiltrative
nature and hypovascularity in early-phase dynamic
contrast study without any encasement of vasculature,
findings which are consistent with malignant lymphoma.
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