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Table 1 Laboratory data upon admission

WBC 4,600 /mm3 LAP 35 IU/I Lipase 76 1U/I

RBC 439% 104 /mm3 ChE 178 1U/1 Elastase 1 300 ng/dl

Hb 13.1 g/dl Amy 116 1U/I Trypsin 500 ng/dl

Plt 17.3% 104 /mm3 CPK 39 1U/1 anti-GAD antibody 350 pg/ml

BUN 12 mg/dl T-Bil 0.4 mg/dl CEA < 20 ng/dl

Cr 051 mg/dl D-Bil 0.1 mg/dl CA199 < 20 U/ml

Na 139 mEq/I TP 5.9 g/dl DUPAN- II < 25 U/ml

K 3.7 mEq/I Alb 3.8 g/dl IRG 1510 pg/ml

Cl 104 mEq/I TG 61 mg/dl IRI 47 pU/ml

Ca 44 mEq/I T-cho 119 mg/dl VIP 25 pg/ml

GOT 20 1U/1 HDL-cho 49 mg/dl Gastrin 88.7 pg/ml

GPT 38 IU/I BS 196 mg/dl Secretin 68 pg/ml

LDH 101 TU/I HbAIc 72 % Somatostatin 3.8 pg/ml

ALP 65 IU HbA: 9.0 % PP 328 pg/ml

-yGTP 31 1U/1 CRP 0.1 mg/dl PFD test normal

Fig. 1 Contrast-enhanced CT scans Fig.2 Abdominal angiography
a) Relatively homogenous masses of varying sizes are Angiography reveals a hyperdense tumor of the pan-
visible in the parenchyma through periphery of the creatic tail supplied by pancreatic caudal artery ac-
pancreatic body and tail. b) A mass with internal cal- companied marked vascularization (gray arrow). A
cification and denaturation becomes manifest in the group of masses are visible in the pancreatic body to
pancreas tail. the tail, partially assuming a ring-like shape (white ar-
row), although the entire view of the tumor is not vis-

ible.
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Fig. 3 Removed tissue Fig. 5 Histopathological findings (2)

Three tumors resected from the pancreatic body or a) Lymph node metastasis was seen (HE, X 40), b)

tail were all covered with a whitish well-demarcated, . .

filled, yellowish white, elastic and hard. with dimen- Lymphoduct invasion was seen (HE. x40). ) Venous

sions of 60X 30%24cm @, 2.7 x20%20cm @), 25X * invasion was seen (HE. X 100)
26%20cm ®. ,

Fig.4 Histopathological findings (1)
a) b) All tumors were composed of a restiform,
ribbon-shaped or focal arrangement of homogenous
circular cell (a : HE, X100 b : HE, x200) c¢) All tu-
mor showed hyaline change of the stroma (HE, X 100)
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Fig. 6 Immunohistochemistry
@ Tumor No. 1 tested positive in immunostaining for both glucagon (a) and pancre-
atic polypeptide (b). @ Tumor No. 2 weakly positive for glucagon. ® Tumor No. 3
strongly positive for glucagon. All 3 tested negative for other pancreatic hormones.
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A Case of Malignant Glucagonoma of Multicentric Occurrence

Kunihisa Shiozawa, Hirohisa Kitagawa, Keishi Nakamura,
Genichi Nishimura, Takashi Fujimura, Masato Kayahara, Kouichi Shimizu,
Tetuo Ota, Kouichi Miwa and Akitaka Nonomura*

\

Department of Gastroenterological Surgery and Department of Pathology*, Kanazawa University.

A 49-year-old, man diagnosed with hyperglycemia during a physical checkup in 1990 began losing weight
in April 2000, dropping 5 kg in 6 months. He was diagnosed elsewhere with a pancreatic tumor and was re-
ferred to our department and admitted. On admission, we noted oxyhyperglycemia and hyperglucagonemia.
Computed tomography (CT) showed multiple tumors in the pancreatic body and tail. Angiography showed
hyperdense masses, suggesting tumors in the same lesion. Based on these findings, he was suspected of gluca-
gonoma and underwent resection of the pancreatic body and tail. Three tumors detected in the pancreatic
body and tail were removed tissue and vascular invasion was seen pathologically around the tumors, which
were judged to be malignant. Tumor No. 1 tested positive in immunostaining for both glucagon and pancre-
atic polypeptide, Tumor No. 2 weakly positive for glucagon, Tumor No. 3 strongly positive for glucagon. All 3
tested negative for other pancreatic hormones. Although all were glucagon-producing, they differed in the
production of other pancreatic hormones, and were thought as multicentric malignant glucagonoma. The
postoperative course was uneventful, and blood glucagon normalized after surgery.

Key words  glucagonoma, multicentric onset
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