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【 CASE REPORT 】
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Abstract:
A 78-year-old man was referred to our hospital for a detailed examination of a pancreatic tumor that filled

the main pancreatic duct (MPD). The histological diagnosis of the endoscopic biopsy specimen was neuroen-

docrine tumor (NET) G3. The patient subsequently underwent total pancreatectomy. The histological diagno-

sis of the surgical specimen was also NET G3. This is the first report of a NET that occupied the MPD and

was diagnosed by a preoperative endoscopic biopsy through the papilla of Vater. This case is a good example

of a histopathological diagnostic method for pancreatic tumors invading the entire MPD.
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Introduction

Neuroendocrine neoplasms (NENs) arise from neuroendo-

crine cells that exist throughout the body. Pancreatic NENs

(PNENs) are rare, accounting for 2-5% of all pancreatic tu-

mors (1). As imaging and diagnostic methods have ad-

vanced, an increasing number of cases have been reported

recently. In general, PNENs show expansive growth and are

characterized by oval-shaped tumor cells, with a clear

boundary between the tumor and the pancreatic parenchyma.

PNENs rarely invade the main pancreatic duct (MPD).

We herein report a rare case of a PNEN that invaded the

MPD and occupied the entire MPD, as diagnosed by a pre-

operative endoscopic biopsy.

Case Report

A 78-year-old man visited a local doctor for weight loss

and abdominal pain. His weight loss had begun one month

before he visited the hospital. He underwent computed to-

mography (CT), which revealed a pancreatic tumor that had

expanded and occupied the main pancreatic duct (MPD). He

was referred to our hospital for a detailed examination and

intensive treatment.

At the first visit, his abdominal pain had improved, and

his bowel sounds were normal. There was no palpable ab-

dominal tumor. The results of blood tests indicated normal

levels of hepatobiliary enzymes, and no elevated tumor

markers were noted (Table 1).

According to transabdominal ultrasonography, the dilated

MPD was occupied by a diffuse low-echoic tumor

(Fig. 1A). Contrast-enhanced CT revealed that the diameter
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Table　1.　Laboratory Data from This Case.

Variable Value Units

Hematologic test

White blood cells 4,700 /μL

Neutrophils 40 %

Lymphocytes 40 %

Monocytes 5 %

Eosinophils 13 %

Basophils 2 %

Red blood cells 426×104 /μL

Hemoglobin 13.6 g/dL

Platelet count 193×104 /μL

Coagulation

PT 88.5 %

APTT 32.1 s

Chemistry

AST 23 U/L

ALT 24 U/L

LD 196 U/L

ALP 283 U/L

γ-GTP 27 U/L

Total bilirubin 0.9 mg/dL

Amylase 68 U/L

Total protein 6.9 g/dL

Albumin 4.1 g/dL

BUN 8 mg/dL

Creatinine 0.88 mg/dL

Sodium 140 mmol/L

Potassium 3.7 mmol/L

Chloride 104 mmol/L

CRP 0.05 mg/dL

Glucose 104 mg/dL

Hemoglobin A1c 6.3 %

Alpha fetoprotein 14.6 ng/mL

Carcinoembryonic antigen 1.8 ng/mL

Carbohydrate antigen 19-9 9.7 U/mL

HBs-Ag (-)

HCV-Ag (-)

PT: prothrombin time, APTT: activated partial thrombo-

plastin time, AST: aspartate transaminase, ALT: alanine 

transaminase, LD: lactate dehydrogenase, ALP: alkaline 

phosphatase, γGTP: γ-glutamyltransferase, BUN: blood 

urea nitrogen

of the MPD was 9 mm and that a poorly enhanced tumor

fully occupied it (Fig. 1B). The entire tumor in the MPD

showed high intensity on diffusion-weighted magnetic reso-

nance imaging (MRI) (Fig. 1C). The low-echoic tumor was

detected via endoscopic ultrasonography as well as other

imaging modalities (Fig. 1D). The pancreatic parenchyma

appeared to be thinning, and the border between the tumor

in the MPD and the pancreatic parenchyma was unclear.

Therefore, endoscopic ultrasonography-guided fine-needle

aspiration (EUS-FNA) was not performed, and it was diffi-

cult to determine the main location of the tumor. Endo-

scopic retrograde cholangiopancreatography (ERCP) indi-

cated that the MPD was dilated with translucency. An endo-

scopic biopsy was performed through the papilla of Vater

(Fig. 1E) using Radial Jaw™ 4 Biopsy Forceps (Boston Sci-

entific Japan, Tokyo, Japan). Fluorodeoxyglucose-positron

emission tomography (FDG-PET) revealed an abnormal up-

take [maximum standardized uptake value (SUVmax): 20.1]

by the pancreatic head (Fig. 1F), although no clear metas-

tatic lesions were found by FDG-PET.

The pathological results for the endoscopic biopsy

showed alveolar structures of atypical cells with minute

chromatin (Fig. 2A). These tumor cells were positive for

chromogranin A (DAKO, Glostrup, Denmark) (Fig. 2B) and

synaptophysin (DAKO) (Fig. 2C) and negative for CD56

(ZYMED, Carlsbad, USA) by immunostaining, and the Ki-

67 (DAKO) labeling index was 60%. The histological diag-

nosis was pancreatic neuroendocrine tumor (PNET) G3 ac-

cording to the 2019 World Health Organization (WHO) clas-

sification (Fig. 2D).

One month after the diagnosis, total pancreatectomy was

performed because several preoperative examinations had

shown that the tumor affected the entire pancreas. The tu-

mor was white in color, was primarily located in the pancre-

atic head (Fig. 3A), and grew along the MPD (Fig. 3B). The

final diagnosis was similar to the diagnosis based on the en-

doscopic biopsy. Oval-shaped tumor cells exhibited elevated

minute chromatin, with alveolar, rosette, and tubular ductal

structures (Fig. 4A). The tumor cells were positive for chro-

mogranin A (DAKO) (Fig. 4B) and synaptophysin (DAKO)

(Fig. 4C) and negative for CD56 (ZYMED) (Fig. 4D) by

immunostaining. The Ki-67 (DAKO) labeling index was 70-

80%, and the mitotic count was 48/10 high-power fields.

The histological diagnosis was PNET G3, and the pStage

was IB (pT2N0M0).

Two months after surgery, no recurrence or metastatic le-

sions were observed by contrast-enhanced CT. The patient

was then referred to another hospital for further follow-up

examinations.

Discussion

Pancreatic tumors with MPD invasion are 1) lesions that

show expansive growth ( acinar cell carcinoma,

adenosquamous cell carcinoma, PNEN, anaplastic cell carci-

noma) and 2) intraductal lesions (intraductal papillary muci-

nous neoplasm main duct type, intraductal tubulopapillary

neoplasm) (2-7). Tumors with MPD invasion exhibit various

forms, and an acinar cell carcinoma case resembling this

one was reported in a previous study (2). As a definitive di-

agnosis using only imaging modalities is difficult, a histopa-

thological diagnosis is needed. In the present case, a biopsy

through the papilla of Vater was performed because of the

risk of tumor cell seeding. For cases in which surgery can-

not be performed, chemotherapy is administered to both

PNEN patients and those with other pancreatic tumors.

However, the regimen administered to PNEN patients is dif-

ferent from that administered to other patients, so the differ-

ential diagnosis between PNEN and other pancreatic tumors
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Figure　1.　Imaging examinations for this case. A: Abdominal echography showed a dilated MPD 
occupied by a low-echoic tumor. B: Abdominal contrast-enhanced CT also revealed a dilated MPD. 
The MPD was occupied by a mildly enhanced tumor. C: The tumor that was detected by abdominal 
echography and CT exhibited a high intensity on diffusion-weighted MRI. D: Endoscopic ultrasonog-
raphy showed a dilated MPD of no more than 10 mm. The hypoechoic tumor occupied the pancreatic 
duct. E: On endoscopic retrograde pancreatography, the area surrounding the tumor was enhanced 
(arrowheads). A tumor biopsy was performed. F: PET showed an abnormal uptake (SUVmax 20.1) by 
the pancreatic head. MPD: main pancreatic duct, PET: positron emission tomography, SUVmax: 
maximum standardized uptake value

Figure　2.　The pathological findings of the endoscopic biopsy. A: Atypical cells showed elevated 
minute chromatin and the development of alveolar structures. B: The atypical cells were positive for 
chromogranin A and C: synaptophysin. D: The Ki-67 index was 60%. The histological diagnosis was 
PNET G3. PNET: pancreatic neuroendocrine tumor

is important. In contrast to previous cases of PNENs with

intraductal growth, this case is the first to be diagnosed by a

preoperative endoscopic biopsy through the papilla of Vater.

This case report may provide a good example of how to his-

tologically diagnose tumors that fill the MPD.

To our knowledge, only eight PNEN cases with intraduc-
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Figure　3.　Macroscopic findings from surgery. A: The tumor was mainly located in the pancreatic 
head. B: The tumor advanced along the MPD. The tumor occupied the area surrounded by the green 
line. MPD: main pancreatic duct

Figure　4.　The pathologic findings of the surgical specimen. A: Oval-shaped tumor cells showed el-
evated minute chromatin and the development of alveolar, rosette and tubular ductal structures. The 
mitotic count was 48/10 HPFs. B: The tumor cells were positive for chromogranin, C: synaptophysin, 
and D: CD56. E: The Ki-67 index was 70-80%. The final diagnosis was PNET G3. HPF: high power 
field, PNET: pancreatic neuroendocrine tumor

tal growth have been reported (8-15). A summary of these

eight cases along with the present case is shown in Table 2.

NENs of digestive organs are classified as G1, G2, G3 or

neuroendocrine carcinoma (NEC) G3 by the 2019 WHO

classification based on the cellular proliferative potential (the

Ki-67 index and mitotic count) (16), although the previous

eight cases were not classified according to the 2019 WHO

classification. Six cases were diagnosed as malignant tu-

mors, and one case reported by Yazawa et al. (13) was diag-

nosed as NEC. One case reported by Kiyonaga et al. (15)

was diagnosed as NET G2. Among all grades of NETs, the

prognosis of G1 tumors is very favorable. Indeed, the 2-year

progression-free survival rate for NET G1 is reported to be

92% (17), with a 2-year survival rate of 100% (18). Al-

though the 5-year survival rate is 82.6% according to Yang

et al. (19) and 55.7% according to Zeng et al. (20), the 5-

year survival rate is 90% or higher in other re-

ports (18, 21-24). Nonetheless, previous case reports likely

did not include NET G1 patients. As described above,

PNETs are surrounded by a fibrous capsule and show ex-

pansive growth. In contrast, PNETs with a high proliferation

capacity are reported to exhibit irregular shapes and MPD

dilation (25). Indeed, the present case report features a high-

grade NET G3 tumor. Some previous reports have investi-

gated the correlation between imaging characteristics and the

PNET grade. PNENs are generally enhanced in the early

phase on contrast-enhanced CT and MRI (26-29), whereas

low enhancement is observed in malignant PNENs (30-33).

FDG-PET often reveals an FDG accumulation in cases of

malignant or highly proliferative PNENs (34, 35). The pro-
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Table　2.　Summary of the Previous Nine Cases.

Refer-

ence 

number

Age 

(years)
Sex

Size 

(mm)
Location

Biopsy specimen 

from endoscopy
Surgical specimen

Prognosis
Ki-67 

index (%)
Grade

Ki-67 

index (%)

Mitotic count 

(/10 HPFs)
Grade

8 44 F NA Head Necrotic tissue <5 NA Low-grade 

malignant

NA

9 57 M 15 Tail NA 15 NA Malignant Survived for 2 years

10 43 M 25 Body NA <5 NA Malignant Survived for 1 year

11 36 M 16 Head NA NA NA Malignant Survived for 6 

months

12 68 M 29 Head NA NA NA Malignant Died from tumor 

recurrence in the 

form of multiple liver 

metastases 11 months 

after surgery

13 47 F 75 Head-tail NA 30-40 NA NEC Survived for 2 years

14 46 F 30 Head NA Low Low NA NA

15 26 F NA Head-body NA NA NA G2 NA

This case 78 M Head-tail 60 G3 70-80 48 G3 Referred to another 

hospital 2 months 

after surgery

F: female, M: male, NA: not available, NEC: neuroendocrine carcinoma

liferation activity observed in the present case was believed

to be high because of the high Ki-67 index. Therefore, the

imaging findings in this case are the same as those in previ-

ous reports.

The tumor grade between the endoscopic biopsy specimen

and the surgical specimen was consistent. Similarly, the con-

cordance rate of the tumor grade between EUS-FNA and the

surgical specimen in previous reports was relatively high at

69.2-87.5% (36-41); except for 2 reports, the concordance

rates exceeded 80%. However, the tumor grades of endo-

scopic biopsy specimens and surgical specimens do not al-

ways match. The greater the cell number obtained, the better

the concordance rate of the NET grade between EUS-FNA

specimens and surgical specimens (38). As there is some un-

certainty when obtaining a histological specimen by EUS-

FNA (36, 38, 39, 42), an endoscopic biopsy through the pa-

pilla of Vater was useful for determining the NET grade in

the present case. For patients diagnosed with NET G1, a

preoperative waiting period may be implemented, or they

may only be followed (43). As described above, almost all

NEN cases with MPD invasion are high-grade tumors. In

addition, in the case reported by Kawakami et al., the pa-

tient died 11 months after surgery because of tumor recur-

rence in the form of multiple liver metastases (Table 2) (12).

Therefore, even if the preoperative biopsy specimen indi-

cates a low-grade tumor, early surgery is recommended for

NENs with MPD invasion. In another report, MPD involve-

ment was a poor prognostic factor (44). After surgery, pa-

tients with PNENs with MPD invasion should be followed

closely.

In conclusion, we report the first PNEN case with intra-

ductal growth that was diagnosed by a preoperative endo-

scopic biopsy through the papilla of Vater. This case is a

good example of a histopathological diagnostic method for

pancreatic tumors invading the entire MPD.
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