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A case of glucagonoma with high uptake on F-18 fluorodeoxyglucose
positron emission tomography
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Glucagonomas are relatively rare, and can be difficult to differentiate from other pancreatic tumors.
A 62-year-old woman who had suffered from diabetes mellitus was hospitalized for further
evaluation of a space-occupying lesion in the head of the pancreas and tumors in the liver. F-18
fluorodeoxyglucose positron emission tomography revealed accumulation of isotope correspond-
ing to a tumor of the pancreas with a standardized uptake value of 4.3, and tumors in the liver with
standardized uptake values of 2.4 and 2.8. The serum glucagon level was high (1,170 pg/m!) and
the secretin tolerance test was negative. She was diagnosed with glucagonoma with a high serum
glucagon level and clinical findings. It is suggested that glucagonoma may be one of the tumors
which show high uptake of F-18 fluorodeoxyglucose.
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INTRODUCTION

GLUCAGONOMA is a relatively rare pancreatic neuroendo-
crine tumor, for which a close correlation exists between
tumor size and malignancy. Small glucagonomas (diam-
eter less than 3 cm) are usually asymptomatic and benign,
but most large tumors (diameter greater than 5 cm) are
malignant and have metastasized to distant organs. The
most common location for distant metastases is the liver.!

Positron emission tomography (PET) with C-11-labeled
L-dihydroxyphenylalanine (L-DOPA)? and hydroxy-
tryptophan (5-HTP)? has been used for the diagnosis of
pancreatic neuroendocrine tumors. With these techniques,
however, uptake of isotope by non-functioning neuroen-
docrine tumors is in many cases low, and such techniques
often fail to identify such tumors.? F-18 fluorodeoxyglucose
(FDG)-PET is designed to diagnose tumors based on their
glucose metabolism,* and it ensures establishment of a
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diagnosis even for non-functioning neuroendocrine
tumors. Nevertheless, reports of the usefulness of FDG-
PET for the diagnosis of glucagonoma are few in num-
ber,>¢ and no study has evaluated the usefulness of this
technique for patients with glucagonoma and liver
metastasis. We report a case of glucagonoma with liver
metastasis in which FDG-PET revealed high uptake of
isotope.

CASE REPORT

A 62-year-old woman had been treated for diabetes
mellitus by a neighborhood physician for ten years. She
was referred to our hospital because of general fatigue and
liver function test abnormality. Abdominal ultrasonog-
raphy revealed a space-occupying lesion in the head of the
pancreas, and she was hospitalized.

On admission, the patient was emaciated. The liver was
not palpable and there was no ascites. The red blood cell
count was 348 x 104mm?3, total bilirubin concentration
4.1 mg/d! (direct bilirubin, 2.6 mg/d/), aspartate ami-
notransferase activity 327 IU//, alkaline phosphatase
activity 2,106 U/l, fasting blood sugar concentration 124
mg/dl, HbAc 6.3%, carcinoembryonic antigen concen-
tration 7 ng/ml, carbohydrate antigen 19-9 concentration
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Fig. 1 Percutaneous transhepatic cholangiography revealed
dilatation of common bile duct, which was obstructed in the
region of the head of the pancreas.

B

Fig.2 A: Contrast computed tomography revealed a tumor in
the head of the pancreas (arrow). B: FDG-PET revealed accu-
mulation of isotope corresponding to the tumor (arrow), with
SUV of 4.3.
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43 U/ml, serum glucagon concentration 1,170 pg/m/, and
seum gastrin concentration 2,230 pg/m/. The serum gas-
trin level decreased from 3,140 to 2,670 pg/m!/ 30 minutes
after intravenous injection of 2 U/kg of secretin.

Percutaneous transhepatic cholangiography revealed
dilation of the common bile duct, which was obstructed in
the region of the head of the pancreas (Fig. 1). Contrast
computed tomography revealed a tumor in the head of the
pancreas (Fig. 2A) and tumors in the liver (Fig. 3A). FDG-
PET revealed accumulation of isotope corresponding to
the tumor in the pancreas with a standardized uptake value
(SUV) of 4.3 (Fig. 2B), and tumors in the liver with SUVs
of 2.4 and 2.8 (Fig. 3B). The patient was diagnosed with
glucagonoma with diabetes mellitus, anemia, marked
weight loss, a high serum level of glucagon, and a nega-
tive secretin tolerance test.’

B

Fig. 3 A: Contrast computed tomography revealed tumors in
the liver (arrow). B: FDG-PET revealed accumulation of isotope
corresponding to the tumors (arrow), with SUVs of 2.4 and 2.8.
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DISCUSSION

McGavran et al.8 reported that glucagonomas are rare
pancreatic tumors that arise from a islet cells. Mallison et
al.? noted that patients with glucagonoma usually pre-
sented with “glucagonoma syndrome,” which is charac-
terized by mild non-ketotic diabetes mellitus, weight loss,
normochromic normocytic anemia, and narcoleptic mi-
gratory erythema. Subsequently, with increased use of
immunological measurement of hormones, reports of
cases of glucagonoma have become sporadic, but these
tumors must still be considered rare. Neuroendocrine
neoplasms originating in the pancreas may be classified
into gastrinomas, glucagonomas, insulinomas, and
VIPomas, depending on the type of hormone secreted.
Our patient had high blood levels of both gastrin and
glucagon. In the secretin tolerance test, however, the
serum gastrin level had decreased from 3,140 to 2,670 pg/
m/, ruling out gastrinoma. Cases of glucagonoma in
which the serum gastrin level is higher are not rare.” Our
patient was therefore diagnosed with glucagonoma with
diabetes mellitus, anemia, marked weight loss, a high
serum level of glucagon and a negative secretin tolerance
test.”

PET has recently been used to diagnose various type of
tumors,* and FDG-PET is considered useful in the diag-
nosis of pancreatic carcinomas.!®!'! PET with L-DOPA
and 5-HTP is useful for establishing the diagnosis of
pancreatic neuroendocrine tumors, but may sometimes
fail to identify non-functioning neuroendocrine tumors.
FDG-PET can yield the correct diagnosis even for the
latter tumors. High glucose concentrations may alter FDG
uptake because they compete for the glucose transport
system, and diabetes may cause false-negative results.!?
Caution is therefore required in interpreting negative
FDG-PET results in patients with typical glucagonoma
syndrome. In our patient, FDG-PET revealed an accumu-
lation of isotope with a SUV of 4.3, because the glucose
concentration decreased to within the normal range on
treatment for diabetes mellitus. Bares et al.'? reported that
the best differentiation between malignant and benign
tumors was achieved with use of on a SUV of 3.5, and
Zimny et al.' reported that the best cut-off value for SUV
was 2.9 for distinguishing malignant lesions from pan-
creas tumors.

In our case, accumulation of FDG was noted even at the
sites of metastasis in the liver. FGD-PET is not useful for
the diagnosis of hepatocellular carcinoma, since accumu-
lation of FDG is sometimes not high in such tumors,!? but
higher levels of FDG accumulation are observed in many
cases of metastatic liver tumor. Iwata et al.'* reviewed the
differential diagnosis of 68 patients with tumor lesions in
the liver, and reported 90% accuracy in the diagnosis of
metastatic liver tumor by FDG-PET, a rate higher than
that for enhanced CT. Nakamoto et al.!’ reported that the
accuracy of diagnosis of liver metastasis from pancreatic
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cancer by FDG-PET was 90%, a rate comparable to those
of urtrasonography and computed tomography.

Tumor resection is the only radical treatment available
for glucagonoma, but most (60 to 80%) large glucagonomas
(greater than 5 cm) are malignant. By the time of diagno-
sis, they have penetrated the tumor capsule and have
invaded regional lymph nodes or metastasized to distant
organs.! Since radical resection should be avoided in
patients with metastases, PET may become useful for
preoperative detection and staging of glucagonomas, but
further studies of large numbers of patients are required to
determine the precise role of this imaging technique in the
evaluation of glucagonomas.
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