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History

Å 43M Pancreatic head mass

Å Grade 1 neuroendocrine 
tumour on FNB
Å Positive staining for INSM1

Å No mitoses, no necrosis

Å Ki67 proliferation index 1%

Å¦ƴŘŜǊǿŜƴǘ ²ƘƛǇǇƭŜΩǎ ǊŜǎŜŎǘƛƻƴ 
2 months later
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Macroscopic
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The specimen consists of 
pancreaticoduodenectomy with 
stomach 70 x 40mm, duodenum 
410 x 30mm, pancreas 75 x 40mm, 
common bile duct 70 x 3mm and 
surrounding fat. The gastric and 
duodenal mucosa is normal. 
Sectioning the pancreas 
and common bile duct shows a 
17mm nodule within the pancreas.



Histology
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Immunohistochemistry
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INSM1 Synaptophysin Chromogranin



CK7
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p53
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Ki67



Differential Diagnoses

Å Mixed neuroendocrine-non-neuroendocrine neoplasm (MiNEN)
Å Mixed acinar-neuroendocrine carcinoma

Å Mixed ductal-neuroendocrine carcinoma

Å Mixed acinar carcinoma

Å Pancreatoblastoma

Å PanNETwith non-neoplastic/reactive ductules

Å ???
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Mixed acinar carcinoma

Å Acinar cell carcinomas account for 1-2% of adult pancreatic 
neoplasms

Å Most commonly, mixed acinar-neuroendocrine carcinoma with 
intimate mixture
Å Defined by IHC expression of acinar and neuroendocrine markers

Å Mixed acinar-ductal carcinomas and morphologically distinct mixed 
neuroendocrine tumours(MiNENs) also exist
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Mixed acinar carcinoma
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79F Pancreatic tail mass
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Mixed acinar carcinoma

Trypsin Synaptophysin
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Mixed acinar carcinoma
78M Head of pancreas mass

TransduodenalFNB
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Mixed acinar carcinoma

Trypsin Synaptophysin Ki67



Mixed neuroendocrine-non-
neuroendocrine neoplasm (MiNEN)

Å Current term used in the WHO Classification of Digestive System 
Tumours, 5th Edition (2019)

ÅwŜǇƭŀŎŜŘ άƳƛȄŜŘ adenoneuroendocrineŎŀǊŎƛƴƻƳŀ όa!b9/ύέ

Å Each component consistutingÓ 30% of tumourvolume

Å Encompasses a range of neoplasms with mixed differentiation

Å Rare: 0.5-2% of ductal adenocarcinomas, 15-20% of acinar cell 
carcinomas
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Mixed neuroendocrine-non-
neuroendocrine neoplasm (MiNEN)

Current specific neoplasms recognisedby WHO in this category:

Å Mixed ductal carcinoma-NEC (SCNEC or LCNEC)

Å Mixed ductal adenocarcinoma-NET

Å Mixed acinar cell carcinoma-NEC (distinct components)

Å Mixed acinar cell carcinoma-ductal carcinoma-NEC (distinct 
components)
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Mixed neuroendocrine-non-
neuroendocrine neoplasm (MiNEN)
Mixed ductal-neuroendocrine 
carcinoma

Synaptophysin

(Photographs taken from WHO Classification of Tumours, Digestive System Tumours, IARC, 2019)
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(Table taken from WHO Classification of Tumours, Digestive System Tumours, IARC, 2019)



ά¢ǊŀǇǇƛƴƎέ

Å Phenomenon first described in 
1960 by Sierackiet al.

Å5ŜǎŎǊƛōŜŘ ŀǎ άǘǊŀǇǇƛƴƎέ ƻŦ 
non-neoplastic exocrine ducts 
within an islet cell tumour

Å Term implies this is a non-
neoplastic process
Å Is this the case?
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Ductulo-insular Pancreatic Endocrine 
Tumour (DI-PET)

Å Term proposed by Deshpande et al. (2003)

Å Criteria of 1) proliferation of small-calibre ductules, 2) tumour-
associated ductulesin multiple foci within the tumour including 
central, 3) tight intermingling of ductuleswith the dominant 
endocrine component to form ductulo-insular complexes

Å Prior to this, mixed ductal and acinar-endocrine carcinomas were 
well recognised with sporadic reports of this entity
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DI-PET
Åмрκфн άt9¢ǎέ ŦǳƭŦƛƭƭŜŘ ǘƘŜ ŎǊƛǘŜǊƛŀ 

Å Mean age 54 years vs 56 years control group

Å All were circumscribed with average size of 1.6 cm

Å!ƭƭ ƘŀŘ άƭƻǿέ ƳƛǘƻǘƛŎ Ŏƻǳƴǘ ŀƴŘ ƴƻ ƴŜŎǊƻǎƛǎ

Å 11/15 (73.3%) had abundant fibrotic and sclerotic stroma (vs 
8/77(11.1%) in the control group)

Å 10/15 (66.7%) positive for insulin, similar staining to our case 
otherwise

Å 10/15 (83.3%) alive and well, 2/15 died from disease
5/31/2024 An uncommon finding in a pancreatic NET 25



DI-PET
Å Based on these findings the authors favoured the ductulesto be 

neoplastic:
Å Unique phenotype, non-lobular distribution not seen in normal pancreas, 

unique diffuse fibrosis, increased association with insulinomas

Å Possible explanations: 
Å Transdifferentiationof endocrine cells and differentiation of primitive stem 

cells
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Å Van Eedenet al. (2004) attempted to investigate further at the 
molecular level

Å Based on their findings favoured this to be a non-neoplastic process

ÅtǊƻǇƻǎŜŘ ǘƘŜ ǘŜǊƳ άtŀƴŎǊŜŀǘƛŎ ŜƴŘƻŎǊƛƴŜ ǘǳƳƻǳǊ ǿƛǘƘ ŜƴǘǊŀǇǇŜŘ 
ductulesέ
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Pancreatic Endocrine Tumour with 
Entrapped Ductules
Å Investigated 16 cases that met the criteria previously defined

Å Tested for gene products associated with the neoplastic transformation in 
ductal adenocarcinoma by IHC:
Å P53, ERBB2/HER2, SMAD4/DPC4

Å All showed normal staining

Å KRAS codon 12 sequence analysis ςno tumours showed mutations

Å Clonalityassay based on X-chromosome inactivation by methylation in 
one female case
Å Showed ductuleswere polyclonal where endocrine component was monoclonal
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Pancreatic Endocrine Tumour with 
Entrapped Ductules

Å Also refuted transdifferentiationof embryonic ducts as an 
explanation

Å Performed PDX-1 IHC on all tumours which was negative
Å Regulator of early pancreatic development
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Å 21 cases were examined in attempt to clarify the opposing opinions

Å Focussed on the distribution and morphology of ductules, 
fibrosis/sclerosis, presence of entrapped acinar tissue, and 
surrounding non-tumouroustissue
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Other findings:

Å Liver metastasis in 1 case which showed ductal and endocrine components

Å 15/21 produced insulin by immunohistochemistry


