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% The present study aimed to identify the pathologic and ge
characteristics of intestinal subtype of intraductal papillary
neoplasm of the bile duct (iIPNB)

» Showing columnar cells with pseudostratified, cigar-shaped
nuclei, and basophilic or amphophilic cytoplasm with the
diffuse immunohistochemical expression of CK20 and/or
CDX2.
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according to the 2010 WHO Classification of
Tumors of the Digestive System.

+ We collected a total of 69 cases of IPNB
Shizuoka Cancer Center

Shizuoka (2002-2014) (n=63),

Fukui Saiseikai Hospital, Fukui (2004-2017) (n=3)
Shizuoka Medical Center, Shizuoka (n=3).

Fa)

< IPNB and IPMN were pathologically defined " -

______
N



<+ IPNBs were classified into intrahepatic and extrah
IPNBs, according to their anatomic locastion.

< Intraductal neoplasms of the common channel and
duodenal parts of the ampulla of Vater were excluded.

< Papillary tumors of the gallbladder and cystic ducts
were not included.



+ A total of 111 cases of IPMN

Fukui Saiseikal Hospital, Fukui (2004-2017)
Juntendo University School of Medicine (2000-2014),
Tokyo.

< 22 Intestinal subtype (mean age, 68y, range,
53 to 78y; male, n=13; female, n=9);



The Main Clinicopathologic Features of

bEs

IIPNBs

TABLE 1. Clinicopathologic Features of the Intestinal Subtype
of IPNB

Intrahepatic Extrahepatic
Total Cases Cases Cases
Case Number 34 Cases 6 Cases 28 Cases
gc (mean = S, 69.3+9.6, 37-82 68.1 9.5, 64-82 73 *x6.5, 37-8
range) (y)
ex (M: 1) 23:11 4:2 19:9
ITUCrtarces virroTosTpapitary vy
pattern papillary
(mainly villous pattern with
in 5 cases and tubular and/
mainly or villous
papillary in components
one case) (all cases)
Grades (dysplasia)
Predominantly 26 cases 2 cases 24 cases™
high
High with low/ 8 cases 4 cases 4 cases

int arcas
Complicasted lesions

None 18 cases 6 cases 12 cases™

Present 16 cases 0O case 16 cases
Stromal invasion

None 16 cases 4 cases 12 cases

Present 18 cases 2 case 16 case
Excessive mucin secretion

None 21 cases 0O case 21 case¥**

Present 13 cases 6 cases 7 cases
Intracellular mucin droplets

None 8 cases 1 case 8 cases

Present 26 cases 5 cases 20 cases

P =0.05.

# ¥ >~ 0.01.






< intrahepatic IPNBs showed rather regular villous ¢
papillary patterns in variable proportions.
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crowded tubular or cribriform areas, and microcystic changes
were admixed with the papillary lesions .
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TABLE 1. Clinicopathologic Features of the Intestinal Subtype

of IPNB
Intrahepatic Extrahepatic
Total Cases Cases Cases
Case Number 34 Cases 6 Cases 28 Cases

Age (mean * SD, 69.3 9.6, 37-82 68.1 £9.5, 64-82

73+ 6.5, 37-82

range) (y)
Sex (M:F) 23:11 4:2 19:9
Structures Villous-papillary Mainly
pattern papillary
(mainly villous pattern with
in 5 cases and tubular and/
mainly or villous
papillary in components
one case) (all cases)
Grades (dysplasia)
Predominantly 26 cases 2 cases 24 cases™
high
High with low/ 8 cases 4 cases 4 cases
int arecas
omplicasted lesions
None 18 cases 6 cases 12 cases™
Present LG _cases 0 _case LG _cases
Stromal invasion
None 16 cases 4 cases 12 cases
Present 18 cases 2 case 16 case
Excessive mucin secretion
None 21 cases 0 case 21 case**
Present 13 cases 6 cases 7 cases
Intracellular mucin droplets
None 8 cases 1 case 8 cases
Present 26 cases 5 cases 20 cases
* P < 0.05.

P <0.01.




< Based on the degree of cellular and nuclear "=
atypia in accordance with the WHO 2010.

< The intraductal portions of IPNB were
classified as intraepithelial neoplasia of low,
intermediate,and high-grade dysplasia (in situ
carcinoma).

< In this study, low and intermediate grades
were grouped together as “low/int grade.”
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TABLE 1. Clinicopathologic Features of the Intestinal Subtype

of IPNB
Intrahepatic Extrahepatic
Total Cases Cases Cases
Case Number 34 Cases 6 Cases 28 Cases

Age (mean * SD, 69.3 9.6, 37-82 68.1 9.5, 64-82

73 6.5, 37-82

range) (y)
Sex (M:F) 23:11 4:2 19:9
Structures Villous-papillary Mainly
pattern papillary
(mainly villous pattern with
in 5 cases and tubular and/
mainly or villous
papillary in components
Qne case) (all cases)
Grades (dysplasia)
Predominantly 26 cases 2 cases 24 cases™
high
High with low/ 8 cases 4 cases 4 cases
int arcas
Comphcasted Iesions
None 18 cases 6 cases 12 cases™®
Present 16 cases 0 case 16 cases
Stromal invasion
None 16 cases 4 cases 12 cases
Present 18 cases 2 case 16 case
Excessive mucin secretion
None 21 cases 0 case 21 case™**
Present 13 cases 6 cases 7 cases
Intracellular mucin droplets
None 8 cases 1 case 8 cases
Present 26 cases 5 cases 20 cases
=P < 0.05,

P <0.01.




In these

Invasion was found at the base and/or fibrovascular stalk near the base
cases of intrahepatic iIPNB and 16 of 28 cases of extrahepatic iIPNB

IIPNB cases, stromal invasion was found in high-grade areas.

TABLE 1. Clinicopathologic Features of the Intestinal Subtype

of IPNB
Intrahepatic Extrahepatic
Total Cases Cases Cases
Case Number 34 Cases 6 Cases 28 Cases

Age (mean * S, 69.3+9 6, 37-82 68.1 9.5, 64-82

range) (y)
Sex (M:F) 23:11 4:2
Structures Villous-papillary
pattern

(mainly villous

in S5 cases and

mainly

papillary in

one casc)
Grades (dysplasia)

73X 6.5, 37-82

19:9
Mainly

papillary
pattern with
tubular and/
or villous
components
(all cases)

Predominantly 26 cases 2 cases 24 cases™
high
High with low/ 8 cases 4 cases 4 cases
int arcas
Complicasted lesions
None 18 cases 6 cases 12 cases™
Present 16 cases 0 casec 16 cases
Stromal invasion
None 16 cases 4 casces 12 cases
Present 18 cases 2 case 16 case
None 21 cases 0 case 21 case**
Present 13 cases 6 cases 7 cases
Intracellular mucin droplets
None 8 cases 1 casec 8 casces
Present 26 cases 5 cases 20 cases
P <=0.05.

P <0.01.




lumen was frequenty found in intrahepatic IIPNBs (all
cases).

TABLE 1. Clinicopathologic Features of the Intestinal Subtype

of IPNB
Intrahepatic Extrahepatic
Total Cases Cases Cases
Case Number 34 Cases 6 Cases 28 Cases

Age (mean * S, 69.3 9.6, 37-82 68.1 9.5, 64-82

range) (y)
Sex (M:F) 23:11 4:2
Structures Villous-papillary

pattern

(mainly villous

in 5 cases and

mainly

papillary in

one case)
Grades (dysplasia)

73 X 6.5, 37-82

19:9
Mainly

papillary
pattern with
tubular and/
or villous
components
(all cases)

Predominantly 26 cases 2 cases 24 cases™
high
High with low/ 8 cases 4 cases 4 cases
int arcas
Complicasted lesions
None 18 cases 6 cases 12 cases™
Present 16 cases 0O case 16 cases
Stromal invasion
None 16 cascs 4 cascs 12 cases
Present 18 cases 2 case 16 case
FXcessive mucin secrection
None 21 cases 0 case 21 caseg™**
Present 13 cases 6 cascs 7 cases
None 8 cases 1 case 8 cases
Present 26 cases 5 cases 20 cases
*P < 0.05.

**pP <0.01.
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< Intracellular mucin droplets were frequent
observed in extrahepatic IPNBs and in almost
all cases of intrahepatic IPNBs.

%fﬁ,1 : it

TABLE 1. Clinicopathologic Features of the Intestinal Subtype

of IPNB
Intrahepatic Extrahepatic
Total Cases Cases Cases
Case Wumber 34 Cases 6 Cases 28 Cases

Age (mean = SID, 69.3 9.6, 37-82 68.1 9.5, 64-82
range) (y)

Sex (M:F) 23:11 4:2
Structures Villous-papillary
pattern

(mainly villous

in 5 cases and

mainly

papillary in

one case)
Grades (dysplasia)

Predominantly 26 cases 2 cases
high
High with low/ 8 cases 4 cases

int areas
Complicasted lesions

73 X 6.5, 37-82

19:9
Mainly

papillary
pattern with
tubular and/
or villous
components
(all cases)

24 cases™

4 cases

None 18 cases 6 cases 12 cases™

Present 16 cases 0O case 16 cases
Stromal invasion

None 16 casecs 4 cases 12 cases

Present 18 cases 2 case 16 case
Excessive mucin secretion

None 21 cases 0O case 21 case™*

Proscnt 1 3 casca O _Ccasoo Lo casoo
Intracellular mucin droplets

None 8 cases 1 case 8 cases

Present 26 cases 5 cases 20 cases

== 0.05.

=P <0.01.




< Immunohistochemical Analyses of Intrahepatic an
Extrahepatic iIIPNBs and iIPMNs

Intrahepatic ilPINB (n = 06)

Extrahepatic ilPNB (n = 28)

Pancreatic ilPMVMN (n=22)

MUCI

— 5 17

+/++ 1/0 516 4/1
MUC2

- 3 23 G*

+f++ 0/3 5/0 6/12

UC5AC

— 1 1 " E [}**

+/++ 2/3 3/4 517

- 6 24 22

+/++ 0/0 3/1 0/0
CDhX2

— 0 1 0

+/++ 2/4 2/25 6/16
CI o

— 6 ]ﬂ:l:'-l: 2(}#*

+/++ 0/0 T/11 2/0

- 2 2 3

+/++ 0/4 8/18 1/18
CK20

- 3 O 4

+f++ 0/3 6/13 7/11
S100P

- 0 1 0

+/++ 3/3 16/11 8/14




Gene Mutations

<*Mutations of somatic genes (TP53, APC,
SMAD4, PIK3CA, GNAS, KRAS, CTNNB1,
STK11, FBXW7, BRAF, NRAS, PDGFRA,
FGFR2, and FOXL2) were detected Iin 18
of the 21 IIPNB cases.



TP53

APC

SMAD4

PIK3CA

CTNNBH1

GNAS

KRAS

STK11

FBXW?7

BRAF

NRAS

PDGFRA

FGFR2

FOXL2

InFrameDeletion

Nonsense
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TABLE 5. Frequency of Muctations of 14 Genes in iIPNBs

(Extrahepatic and Intrahepatic) Examined in this Study and in
IIPMNs Reported in the Literatures

iIPNB (%)

Extra Intra iIPMN?1-27,30,32
(n=18) (n=3) (Intestinal Subtype) (%)

TP53 44 0 6-8 (intraductal)
APC 22 33.3 0
SMAD4 17 33.3 0
PIK3CA 22 0 0
CTNNBI 17 0 6
GNAS 0 66.7 74 (intraductal)-83
KRAS 0 66.7 63 (intraductal)-86
SKTTI 9 333 6
FBXW7 11 0 No report
BRAF 5.6 0 8
NRAS 5.6 0 0
PDGFRA 0 33.3 33
FGFR2 0 33.3 No report
FOXL2 6 0 No report




In conclusion, iIPNBs accounted for almost half of IPNBs-&nd >
showed different histologic characteristics and biological
aggressiveness, as well as genetic alterations according to
their anatomic location along the biliary tree.

Intrahepatic IPNBs presented as villous papillary neoplasms,
while extrahepatic IPNBs were papillary-predominant
neoplasms admixed with villous or tubular components.

Extrahepatic IPNBs showed predominantly high-grade
dysplasia, more complicated histology, and aggressive
features in comparison to intrahepatic IPNBs.

Intrahepatic IIPNBs frequently expressed MUC5AC and
showed GNAS and KRAS mutations—as seen in iIPMNs—while
extrahepatic iIIPNBs frequently expressed CD10 and frequent
showed TP53 and PICK3CA mutations.



WHO classification of tumours of the liver and

intrahepatic bile ducts

Benign hepatocellular tumours
8170/0 Hepatocellular adenoma
HNF1A-inactivated hepatocellular adenoma
Inflammatory hepatocellular adenoma
B-catenin-activated hepatocellular adenoma
B-catenin-activated inflammatory hepatoceliular
adenoma

Malignant hepatocellular tumours and precursors
8170/3 Hepatocellular carcinoma NOS

B171/3 Hepatocellular carcinoma, fibrolamellar
8172/3 Hepatocellular carcinoma, scirrhous
B174/3 Hepatocellular carcinoma, clear cell type

Hepatocellular carcinoma, steatohepatitic
Hepatocellular carcinoma, macrotrabecular
massive
Hepatocellular carcinoma, chromophobe
Hepatocellular carcinoma, neutrophil-rich
Hepatocellular carcinoma, lymphocyte-rich
8970/3 Hepatoblastoma NOS

g

Benign biliary tumours and precursors

8160/0 Bile duct adenoma

a013/0 Adenofibroma NOS

8148/0 Biliary intraepithelial neoplasia, low grade

8503/0 Intraductal papillary neoplasm with low-grade
intraepithelial neoplasia

8503/2 Intraductal papillary neoplasm with high-grade
intraepithelial neoplasia

8503/3 Intraductal papillary neoplasm with associated invasive’

carcinoma

8470/0 Mucinous cystic neoplasm with low-grade
intraepithelial neoplasia

8470/2 Mucinous cystic neoplasm with high-grade
intraepithelial neoplasia

8470/3  Mucinous cystic neoplasm with associated invasive
carcinoma

Malignant biliary tumours
8160/3 Cholangiocarcinoma
Large duct intrahepatic cholangiocarcinoma
Small duct intrahepatic cholangiocarcinoma
8020/3 Carcinoma, undifferentiated, NOS
8180/3 Combined hepatocellular carcinoma and
cholangiocarcinoma
8240/3 Neuroendocrine tumour NOS

8240/3 Neuroendocrine tumour, grade 1

8249/3 Neuroendocrine tumour, grade 2

8249/3 Neuroendocrine tumour, grade 3 :
8246/3 Neuroendocrine carcinoma NOS f
8013/3 Large cell neuroendocrine carcinoma

8041/3 Small cell neurocendocrine carcinoma

8154/3 Mixed neurcendocrine—non-neurgendocrine neoplasm b
(MINEN)




WHO classification of tumours of the gallbladder and

extrahepatic bile ducts

Benign epithelial tumours and precursors

8140/0
8148/0

8148/2 Biliary intraepithelial neoplasia,high grade

8503/0
8503/2

8503/3

Adenoma NOS
Biliary intraepithelial necoplasia, low grade

Intracystic papillary neoplasm with low-grade
intraepithelial neoplasia

Intracystic papillary neoplasm with high-grade
intraepithelial neoplasia

Intracystic papillary neocplasm with associated invasive
carcinoma

8503/0
8503/2

8503/3

These morphology codes are from the International Classification of Diseases for Oncology, third edition, second revision (ICD-0-3.2)
[1378A). Behaviour is coded /O for benign tumours; /1 for unspecified, borderline, or uncertain behaviour; /2 for carcinoma in situ and
grade lll intraepithelial neoplasia; /3 for malignant tumours, primary site; and /6 for malignant tumours, metastatic site. Behaviour code /6 is

Intraductal papillary neoplasm with low-grade
intraepithelial neoplasia

Intraductal papillary neoplasm with high-grade
intraepithelial neoplasia

Intraductal papillary neoplasm with associated invasive
carcinoma

not generally used by cancer registries.

This classification is modified from the previous WHO classification, taking into account changes in our understanding of these lesions.

Malignant epithelial tumours

8140/3
8144/3
8310/3
8470/3

8480/3
8490/3
8503/3

8070/3
8020/3
8560/3
8160/3
8240/3
8240/3
8249/3
8249/3
8246/3
8013/3
8041/3
8154/3

Adenocarcinoma NOS
Adenocarcinoma, intestinal type
Clear cell adenocarcinoma NOS

carcinoma
Mucinous adenocarcinoma
FPoorly cohesive carcinoma
Intracystic papillary neoplasm with associated
invasive carcinoma
Squamous cell carcinoma NOS
Carcinoma, undifferentiated, NOS
Adenosquamous carcinoma
Cholangiocarcinoma
Neuroendocrine tumour NOS
MNeurocendocrine tumour, grade 1
Neuroendocrine tumour, grade 2
Meurcendocrine tumour, grade 3
MNeuroendocrine carcinoma NOS
Large cell neurcendocrine carcinoma
Small cell neurcendocrine carcinoma K
Mixed neuroendocrine—non-neuroendocrineg neoplasm
(MINEN)



Table9.03 Characteristics of intraductal papillary neoplasms of the bile ducts based on similarities to their pan

Study Group {2295}

Preferential location Intrahepatic bile ducts

Gross features of ducts Cystic, cylindrical dilatation

Excessive mucin Frequent
Histology
Lining epithelia E;;':;:T;ﬁ:ms
Fibrous core Fine fibrovascular stroma
Subtype Gastric, intestinal
oo low/intermediate grade
Stromal invasion Less common (< 50%) and minimal, occasionally nodular
Similarity to IPMN Similar
Aggressiveness Less aggressive
Postoperative course More favourable

IPMN, lntraduclal papillary mucinous neoplasm.

Mostly high grade, with foci of low/intermediate grade; infrequently

Extrahepatic bile ducts
Cylindrical, fusiform dilatation
Rare

Irregular, complex

Papillary > tubular; foci of cribriform and solid pattern

Fine vascular, focally fibrotic stroma
Intestinal, pancreatobiliary

crealic counterparts, according to the Japan—Korea Gooperalive

Always high grade, sometimes with foci of low/intermediate grade l

Common (> 80%) and minimal, mild
Variably different

More aggressive than type 1

Worse than type 1

e ————— — =
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