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Abstract 

 We describe herein a 72-year-old woman with tumor recurrence in 

the residual pancreas and metastasis to the liver following a 

pylorus-preserving pancreatoduodenectomy for multiple endocrine tumors 

in the head of the pancreas.  Abdominal ultrasonography performed 7 

years after the initial surgery detected new lesions in the residual pancreas 

and liver.  After recurrence of endocrine tumors of the pancreas and 

metastasis to the liver were diagnosed, the lesions were successfully 

resected by total pancreatectomy with distal gastrectomy and both lateral 

segmentectomy and partial resection of segment 8.  Genetic analysis using 

a blood specimen showed that this patient carried multiple endocrine 

neoplasia type 1 (MEN1) gene mutation.  One year after the second 

resection, the patient remains in good health using insulin and has not 

shown any sign of recurrence.  This case report describes successful 

surgical resection for recurrence and metastasis of malignant endocrine 

tumors in a patient with MEN1 gene mutation.  



 3

Introduction 

 The majority of clinically relevant pancreatic endocrine tumors 

(PETs) are functional.  Nonfunctioning PETs (NPETs) with endocrine 

differentiation in the absence of clinical symptoms are found in 15-30% of 

surgical cases, and are associated with signs of an expanding mass (1, 2).  

Patients with PETs have a remarkably better postoperative prognosis than 

those with adenocarcinoma of the pancreas (3,4).  Evidence of malignancy 

of PETs is gross invasion of adjacent organs, metastases to regional lymph 

nodes, liver, and other distant sites, or blood vessel invasion (1).  Surgical 

resection of PETs is generally beneficial in achieving long survival (3).  

 In patients with multiple endocrine neoplasia type 1 (MEN1), 

however, the pancreas is involved in 80 to 100% of cases including 

gastrinoma, insulinoma and NPETs (1).  MEN1 is an autosomal dominant 

genetic disorder associated with germline mutations in the recently 

identified MEN1 suppressor gene on chromosome 11q (5).  A 

standardized surgical approach and algorithm for decision-making in 

patients with MEN1 have previously been reported (6, 7).  We describe 

herein a patient with MEN1 gene mutation who developed recurrent tumor 

and metastatic lesions of the liver that were successfully resected by total 

pancreatectomy with distal gastrectomy combined with lateral 
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segmentectomy and partial resection of the liver.   
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Case report 

 A 72-year-old female was admitted to Asahikawa Kousei Hospital 

for the treatment of asymptomatic pancreatic lesions in July 1995.  

Familial history included a sister who had died of adenocarcinoma of the 

pancreas, but there was no history of pancreatic disease in her parents or 

children.  Computed tomography (CT) showed two enhanced lesions 

(each 2 cm in diameter) at the head of the pancreas (Fig. 1).  Endoscopic 

retrograde pancreatography (ERP) did not demonstrate any abnormal 

findings of the main pancreatic duct and we could not detect elevated levels 

of insulin, glucagon or gastrin in the serum.  We diagnosed NPETs of the 

head of the pancreas and performed pylorus-preserving 

pancreatoduodenectomy (PPPD) using Suzuki’s reconstruction.  

Macroscopically, tumors were located separately in the head of the 

pancreas (Fig. 2a).  Pathological findings showed two neoplastic lesions 

without blood vessel invasion (Fig. 2b) that were immunohistochemically 

stained for pancreatic polypeptide (PP) (Fig. 2c), and other hyperplastic 

islet cells. 

 Seven years after PPPD, the patient demonstrated new lesions of 

the pancreas and metastatic tumors of the liver on abdominal 

ultrasonography despite the continued absence of any clinical symptoms.  
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CT showed enhanced lesions located separately in the body and tail of the 

pancreas (Fig. 3a and 3b), and in segment (S) 3 (5 cm in diameter) and S 8 

(2 cm in diameter) of the liver (Fig. 3c).  Additionally we detected three 

small solid lesions of the thyroid and one lesion (5 mm in diameter) of the 

right-lower parathyroid gland but we could not detect any lesions of the 

pituitary gland or adrenal glands.  On hormonal examination, her serum 

PP level was high (31,000 pg/ml), parathyroid hormone was slightly high 

(900 pg/ml), and growth hormone was normal (0.92 ng/ml).  Calcium 

level in the serum was slightly high (5.2 mEq/l).  We successfully 

performed ERP that showed slight deviation of the main pancreatic duct.  

Recurrence of PETs in the residual pancreas and metastasis to the liver 

were diagnosed, and resection of the pancreas and metastatic lesions were 

performed after obtaining informed consent from the patient.  Pathological 

findings showed two separate neoplastic lesions in the pancreas.  The 

tumor in the tail had infiltrated the surrounding tissue with blood vessel 

invasion and showed a few mitoses per high-power field (Fig. 4a and 4b).  

Islet cell adenomas and hyperplastic islet cells were also detected.  There 

was single metastasis to a lymph node adjacent to the pancreas.  These 

cells were immunohistochemically PP-positive (Fig. 4c) and some were 

stained for insulin (Fig. 4d) or glucagon.  In addition, some of them were 
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chromogranin-positive but none were stained for p53 protein.  After the 

second operation, we investigated the existence of MEN1 gene mutation.  

Genomic DNA was isolated from a blood specimen and amplified for the 

MEN1 gene by polymerase chain reaction (8).  Direct sequencing of the 

DNA product demonstrated one germline mutation, 1460+1 del14insCT.  

Based on genetic analysis and clinical evidence, we diagnosed this patient 

as a case of MEN1.  One year after the second resection, the patient is in 

good health using insulin without any sign of recurrence. 
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Discussion 

 Despite the general impression that PETs grow slowly and the 

performance status of patients is usually well maintained, some reports 

describe that some patients with NPETs do not survive 5 years after the first 

diagnosis (6).  In a recent retrospective report, there was no correlation 

between the size of the primary PETs and the incidence of regional or 

distant metastasis (9).  A surgical approach to patients with resectable 

PETs is beneficial to long-term survival (3,4).  Innovative treatment 

strategies including chemotherapy and interventional treatment are needed 

for patients with locally advanced or nonresectable PETs.  In the present 

case, we followed the patient once a year, and detected recurrence and 

metastasis of NPETs 7 years after the initial surgery.  Long-term followup 

is thus required for patients with multiple NPETs after diagnosis.   

 Understanding the natural history of PETs in patients with MEN1 

is important for clinical management.  Because PETs are the most 

common MEN1-related cause of death, an aggressive surgical approach 

before malignant spread appears justified (7, 9).  In the present case, the 

diagnosis of MEN1 was not established by clinical evidence at the second 

operation.  Because pathological findings in the resected pancreas showed 

multiple lesions consisting of islet cells including adenomas and 
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hyperplastic cells, we considered that the patient may have MEN1 gene 

mutatuion.  Genetic analysis using a blood specimen showed a mutation in 

exon 9 of MEN1 gene (1460+1 del14insCT).  This mutation was 

previously reported in Japanese patients with MEN1, and is probably 

responsible for this disease (10).  

 Treatment of PETs in patients with MEN1 gene mutation has been 

to recommend surgery for patients with functional tumors or tumors that 

are large enough to be demonstrable by radiographic tests.  The 

indications and optimal timing for surgery are still not clear and must be 

modified for patients based on age, health status, and clinical symptoms.  

Prophylactic total pancreatectomy for clinically insignificant tumors cannot 

be advocated (7. 9).  In addition, some patients with MEN1 and PETs who 

had a second operation for recurrence and metastasis of PETs achieved 

long-term survival (9).  In the present case, a surgical approach to 

recurrent tumor and metastatic lesions of the liver was also beneficial to 

survival.  To date, the patient has not chemotherapy after the second 

operation.  Careful follow-up may be the prudent approach for detecting 

new metastatic lesions. 



 10

References 

１. Solcia E, Capella C, Kloppel G (1997) Tumors of the pancreas. Atlas 

of tumor pathology, 3rd series. Fascilcle 20 Wasington DC: Armed 

Forces Institute of Pathology 

２. Soga J. (1994) Pancreatic endocrinomas; a statistical analysis of 1857 

cases.  J Hep Pancr Surg 1:522-529 

３. Evans DB, Skibber JM, Lee JE, Cleary KR, Ajani JA, Gagel RF, 

Sellin RV, Fenoglio CJ, Merrell RC, Hickey RC. (1993) 

Nonfunctioning islet cell carcinoma of the pancreas.  Surgery 

114:1175-1182 

４. Grant CS. (1993) Surgical management of malignant islet cell tumors.  

World J Surg 17:498-503 

５. Chandrasekharappa SC, Guru Sc, Manickam P, Oliufemi S-E, Collins 

FS, Emmert-Buck MR, Debelenko LV, Zhuang Z, Lubensky IA, 

Liotta LA, Crabtree JS, Wang Y, Roe BA, Weisemann J, Boguski MS, 

Agardwal SK, Kester MB, Kim YS, Heppner C, Dong Q, Spiegel AM, 

Burns AL, Marx SJ (1997) Positional cloning of the gene for multiple 

endocrine neoplasia-type 1.  Science 276:404-407 

６. Bartsch DK, Langer P, Wild A, Schilling T, Celik I, Rothmund M, 

Nies C.  (2000)  Pancreaticoduodenal endocrine tumors in multiple 



 11

endocrine neoplasia type 1:  Surgery or surveillance?  Surgery 

128:958-966 

７. Lairmore TC, Chen VY, DeBenedetti MK, Gillanders WE, Norton JA, 

Doherty GM.  (2000)  Duodenopancreatic resections in patients 

with multiple endocrine neoplasia type 1.  Ann Surg 231 (6): 

909-918 

８. Shimizu S, Tsukada T, Futami H, Ui K, Kameya T, Kawanaka M, 

Uchiyama S, Aoki A, Yasuda H, Kawano S, Ito Y, Kanbe M, Obara M, 

Yamaguchi K.  (1997) Germline mutations of the MEN1 gene in 

Japanese kindred with multiple endocrine neoplasia type 1. Jpn J 

Cancer Res 88 (11): 1029 1032  

９. Lowney JK, Frisella MM, Lairmore TC, Doherty GM.  Pancreatic 

islet cell tumor metastasis in multiple endocrine neoplasia type 1: 

correlation with primary tumor size. (1998) Surgery 124:1043-1049 

１０. Hai N, Aoki N, Matsuda A, Mori T, Kosugi S. (1999) Germline 

MEN1 mutations in sixteen Japanese families with multiple endocrine 

neoplasia type 1 (MEN1).  Eur J Endocrinol 141: 475-480  



 12

Figure legends 

Figure 1 

 Computed tomography showed two enhanced lesions at the head 

of the pancreas (Arrows show each lesion). 

Figure 2 

 Macroscopic findings showed two separate lesions in the head of 

the pancreas (a) (Arrow shows each lesion.).  Pathological findings 

showed neoplastic cells (b, hematoxylin and eosin staining, X 100) that 

were stained for pancreatic polypeptide by the immunoperoxidase 

technique (c, X 80). 

Figure 3 

 Computed tomography showed enhanced lesions in the body (a) 

and tail (b) of the pancreas, and segment 3 and segment 8 of the liver (c).  

(Arrow shows the position of the lesion.) 

Figure 4 

 Pathological findings showed two neoplastic lesions in the tail of 

the pancreas (a, hematoxylin and eosin staining, X 100) and a few mitoses 

per high-power field (b, X 200).  These cells were 

immunohistochemically pancreatic polypeptide-positive (c, X 80) and some 

were stained for insulin (d, X 100). 
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