
INTRODUCTION

Positron emission tomography (PET) with
18F-fluorodeoxyglucose (FDG) is used to
evaluate tissue glucose metabolism in vivo.
Increased glucose metabolism is one of the
biochemical properties of malignant tumors,
and tumors with increased glucose metabo-
lism show high FDG uptake on PET images.
To date, PET imaging has been shown to
have clinical value for evaluating various
tumors including lung cancer, esophageal
cancer, colorectal cancer, lymphoma,
melanoma, and head and neck cancers [1].
However, only a few reports have described
PET findings of multiple myeloma [2, 7, 8,
10].

We used FDG PET to examine a patient
who developed an abdominal tumor during
a course of multiple myeloma. Increased
FDG uptake was noted in the tumor.
Pathological study after surgery revealed the
tumor to be a plasmacytoma of the duode-
num. Plasmacytoma of the duodenum is

rare but can occur during a course of multi-
ple myeloma [5, 12]. Our case suggests a
potential value of FDG PET in the evalua-
tion of multiple myeloma. We report our
case along with a review of the relevant lit-
erature.

CASE REPORT

A 61-year-old woman was diagnosed as
having multiple myeloma in April 1997. A
biopsy from a lesion of the left humerus
showed atypical plasmacytes of
immunoglobulin D (IgD) lambda type. She
had lesions in the left humerus, sternum,
and lumbar spine, and received combina-
tion chemotherapy (vincristine, cyclophos-
phamide, melphalan). After the chemothera-
py, the serum level of IgD (N＜9 mg/dl)
had decreased from 226 mg/dl to 8.8
mg/dl, and complete clinical remission was
obtained. In March 1999, however, the
serum level of IgD was elevated to 30.3
mg/dl, and the chemotherapy regimen was
switched to melphalan and prednisolone. In
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A 61-year-old woman had been treated for multiple myeloma for 4 years when she developed
abdominal pain. Ultrasonography and computed tomography revealed a tumor in the
abdomen. Positron emission tomography (PET) with 18F-fluorodeoxyglucose (FDG) showed
increased FDG uptake in the tumor. In previous bone marrow lesions, which were in clini-
cal remission after chemotherapy and radiotherapy, abnormal FDG uptake was not recog-
nized. Pathological examination after surgery revealed the tumor to be a plasmacytoma of
the duodenum. Plasmacytoma of the duodenum is rare but can be seen during the clinical
course of multiple myeloma. A few reports have described FDG PET findings of plasmacy-
toma. Those previous reports and our present case suggest a potential value of FDG PET in
the evaluation of multiple myeloma.
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July 1999, recurrence was noted in the 5th
lumbar spine, and 30 Gy radiation dose was
administered to the lesion.

In April 2001, the patient complained of
right upper abdominal pain.
Ultrasonography and computed tomography
(CT) revealed an abdominal tumor (Fig. 1A).
On physical examination, mild tenderness
was noted, but no mass was palpable.
Laboratory test results were as follows:
6200/μl white blood cell count, and 11.0
g/dl hemoglobin, 13.0×104/μl platelet, 97
mg/dl glucose, 18 mg/dl blood urea nitro-
gen, 0.6 mg/dl creatinine, 0.4 (N＜7 ng/dl)
carcinoembryonic antigen, and 5.6 mg/dl

IgD levels.
Previous bone scintigraphy (February

1998) and magnetic resonance imaging of
the lumbar spine (March 2001) had shown
no abnormality. Endoscopy of the esopha-
gus, stomach, and duodenum also detected
no abnormality. Angiography of the celiac
artery and superior mesenteric artery
showed that the main feeding artery of the
tumor was the gastroduodenal artery.

From her clinical course, extramedullary
involvement of multiple myeloma was
strongly suspected, although other benign or
malignant tumors could not be ruled out.
PET study was performed, and high FDG
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Fig. 1
A: Contrast-enhanced computed tomography of the abdomen shows a

large tumor displacing the antrum and duodenum anteriorly
(arrow).

B: On an axial image of PET, high FDG accumulation is noted in the
tumor (arrow). Arrow heads indicate physiological FDG accumula-
tion in the urine.
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uptake was noted in the tumor (Fig. 1B, Fig.
2). No abnormal uptake was recognized at
other sites. Surgery was planned under a
preoperative diagnosis of extramedullary
plasmacytoma.

During surgery, a large tumor was found
displacing the transverse colon, stomach,
duodenum, and pancreas. The tumor was
removed with partial resection of the stom-
ach and duodenum. Macroscopically, the
tumor was 65×50 mm in size protruding
from the duodenal bulb. Most of the tumor
was outside the duodenal wall. An ulceration
was noted in the mucosa of the duodenal
bulb, indicating direct tumor invasion to the
mucosa. Microscopically, the tumor consisted
of atypical plasma cells, and the pathological

results were the same as those previously
obtained from a bone biopsy. Tumor cells
were seen in the thickened submucosa of the
duodenum. In a small area of the tumor,
sparsely interspersed muscle tissues of the
duodenal wall were observed (Figs. 3, and
4). These pathological features led us to con-
clude that the tumor originated in the duo-
denum.

DISCUSSION

Multiple myeloma is characterized by
malignant proliferation of plasma cells, and
is called plasmacytoma. Plasmacytomas usu-
ally occur in the bone marrow. During the
course of multiple myeloma, however,
extramedullary involvement is seen in a
high percentage of cases. Pasmentier et al. [9]
described extra-skeletal spread in 65％ of
patients in a series of 57 autopsies. The most
common site of extramedullary involvement
of plasmacytoma is the upper respiratory
tract, including the oropharynx, nasophar-
ynx, nasal cavities and sinuses, and larynx
[6]. Involvement of the gastrointestinal tract
is rare [3]. In a review of 36 patients with
gastrointestinal plasmacytomas, the stomach
was most frequently involved, followed by
the jejunum, ileum, colon, rectum, and
finally rarely the duodenum [3].
Plasmacytomas were seen during a course of
multiple myeloma [5, 12] or as a solitary
tumor [11]. Our case is similar to one previ-
ously reported case in that the duodenal
lesion in that case appeared in a patient who
was in clinical remission from multiple
myeloma [4].

FDG PET has been successfully applied to
imaging tumors with increased glucose
metabolism. However, the value of FDG PET
in multiple myeloma has not been estab-
lished since only a few reports have
described PET findings of multiple myeloma
[2, 7, 8, 10]. In one such case, high FDG
uptake was noted in a bone lesion of nega-
tive bone scintigraphy [10]. In another case,
high FDG uptake was recognized at the sites
of active tumor proliferation in bone lesions
[2]. In a patient with metastatic cervical lym-
phadenopathy and unknown primary
tumor, a 3-mm plasmacytoma was success-
fully detected with PET at the base of tongue
[8]. In one patient, FDG PET successfully
detected early phases of bone marrow
involvement whereas skeletal survey and
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Fig. 2  On a coronal PET image, intense FDG
accumulation is noted (arrow). Physiological
myocardial FDG uptake (1) and urinary
accumulation of FDG (2) are also seen.



bone scintigraphy failed to detect the lesions
[7]. We previously experienced a case of plas-
macyte-rich chronic maxillary sinusitis in
which high FDG uptake was noticed in the
lesion [13]. Although the maxillary lesion was
benign, the case suggested that plasma cell-
rich lesions exhibited glucose hypermetabo-
lism. Perhaps malignant plasma cells exhibit
even greater glucose hypermetabolism.

The findings of our present case of plas-
macytoma of the duodenum and previous
similar reported cases suggest the potential
value of FDG PET imaging in the evaluation
of multiple myeloma.
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Fig. 3  Microscopically, plasma cell infiltration is seen in the submu-
cosa of the duodenum. Muscle tissues of the duodenum are
seen sparsely in the tumor (hematoxylin-eosin, ×60).

Fig. 4  High power view of the tumor shows infiltration of atypical
plasma cells (hematoxylin-eosin, ×600).
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