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Abstract
A 59-year-old man with anorexia who had a history of cholecystectomy was referred to our hospital. Imaging examinations 
revealed a contrast-enhanced tumor in the residual cystic duct and a part of the common bile duct. Endoscopic retrograde 
cholangiopancreatography and peroral-cholangioscopy showed a papillary tumor with movement and a change in the shape. 
Under a diagnosis of primary cystic duct cancer, subtotal stomach-preserving pancreaticoduodenectomy was performed. 
The microscopic examination of a resected specimen revealed intracholecystic papillary-tubular neoplasm located in the 
residual cystic duct, forming a polypoid protrusion to the common bile duct and extensive intraepithelial progress in the 
common bile duct.

Keywords  ICPN (intracholecystic papillary-tubular neoplasm) · IPNB (intraductal papillary neoplasm of bile duct) · 
Gallbladder cancer · Intraepithelial progress · POCS (peroral cholangioscopy)

Introduction

Intraductal papillary neoplasm of the bile duct (IPNB) is 
characterized by dilated intrahepatic and extrahepatic bile 
ducts filled with a papillary biliary neoplasm covering thin 
fibrovascular stalks [1]. The same type of tumor occurring 
in the gallbladder is commonly called as intracholecystic 
papillary-tubular neoplasm (ICPN) of the gallbladder [2]. 
Both of them are considered counterparts of intraductal pap-
illary mucinous neoplasms (IPMN). As a precursor lesion 
of cholangiocarcinoma, IPNB was newly included in the 
World Health Organization (WHO) Classification of Bile 

Duct Tumors in 2010 and General Rules for Clinical and 
Pathological Studies on Cancer of the Biliary Tract The 
6th Edition in 2013 [3], and an understanding of IPNB has 
gradually spread. However, morphological characteristics 
and progress of growth are not known well because ICPN is 
still new. We herein report a case of ICPN which originated 
in the cystic duct with intraepithelial spread in the common 
bile duct.

Case report

A 59-year-old man complaining of anorexia and a feeling of 
fatigue was referred to our hospital because of liver dysfunc-
tion and dilation of the bile duct determined using imaging 
evaluation. He was diagnosed with acute cholecystitis due 
to gallbladder stones, and laparoscopic cholecystectomy was 
performed in a different hospital 8 months prior. At the time, 
no malignancy was found in the surgically resected speci-
men of the gallbladder.

The laboratory data on admission were as follows: total 
bilirubin, 1.0 mg/dL; aspartate aminotransferase, 69 IU/L; 
alanine transaminase, 158  IU/L; alkaline phosphatase, 
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303 IU/L; gamma glutamyl transpeptidase, 338 IU/L. Tumor 
markers, such as serum carbohydrate antigen 19-9 (CA19-9) 
and carcinoembryonic antigen (CEA) levels, were within 
normal ranges.

In a computed tomography (CT) image, there was a 
33 × 23 mm contrast-enhanced tumor in the residual cystic 
duct and a part of the common bile duct with dilation of 
the upper stream bile duct (Fig. 1). Neither nodal metasta-
sis nor distant metastasis was identified. In magnetic reso-
nance images (MRIs), the tumor showed a low signal in the 
T1-weighted image, an iso-high signal in the T2-weighted 
image, and a high signal in the diffusion-weighted image. 
Magnetic resonance cholangiopancreatography (MRCP) 
showed a tumor-like defect in the bile duct with dilatation of 
the upstream bile duct (Fig. 2). Endoscopic ultrasonography 
(EUS) showed a hypoechoic mass occupying the residual 

cystic duct and extensive bile ducts from the perihilar to the 
distal bile duct. EUS with perflubutane enhanced the mass 
only in the confluence of the cystic duct with a normal exte-
rior high-echo layer of the cystic duct (Fig. 3). Endoscopic 
retrograde cholangiopancreatography (ERCP) revealed a 
papillary-shaped defect in the bile duct. The defect showed 
slight movement and a change in the shape during ERCP. 
Using peroral cholangioscopy (POCS) [SpyGlass DS Direct 
Visualization System (SpyDS): Boston Scientific Co., 
Natick, MA, USA], a papillary tumor was found in the bile 
duct with no tumor extension in the confluence of the right 
and left hepatic ducts and the upper stream bile duct (Fig. 4). 
Mucin was not observed using duodenoscopy and POCS.

A transpapillary biopsy of the tumor revealed adenocarci-
noma. The B4 confluence, the confluence of the right ante-
rior and right posterior segmental ducts, and the confluence 

Fig. 1   a Axial and b coronal 
computed tomography (CT) 
images with contrast enhance-
ment. The arrows indicate a 
tumor occupying the residual 
cystic duct and the common bile 
duct (arrowheads) with dilation 
of the upstream bile duct

Fig. 2   a Magnetic resonance 
(MR) images showing a low-
intensity mass in the residual 
cystic duct and common 
bile duct in the T1 weighted 
image (arrow). b An iso-high 
intensity mass (arrow) in the T2 
weighted image. c A positive 
signal intensity in the diffusion-
weighted image was detected 
consistent with the site of the 
tumor (arrow). d MR cholangio-
pancreatography (MRCP) image 
indicating bile duct dilation 
with a tumor-like defect (arrow) 
in the common bile duct
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of the right and left hepatic ducts were biopsied to investi-
gate the cancer extension. Only the specimen from the con-
fluence of the right and left hepatic ducts showed adeno-
carcinoma. The tumor was thought to begin in the cystic 
duct and to extend to the confluence of the right and left 
hepatic ducts and the distal bile duct because of the main 
occupying region and the mobility and deformability of the 
tumor in the common bile duct. The tumor was diagnosed 
as primary cystic duct cancer preoperatively, and ICPN was 
thought to be possible because of the finding from POCS. 
Subtotal stomach-preserving pancreaticoduodenectomy 
was performed, and pathological diagnosis during surgery 
revealed atypical epithelial cells in the resection stumps of 
the bilateral hepatic ducts.

Macroscopic examination of the resected specimen 
revealed a papillary tumor located in the residual cystic 
duct, forming a polypoid protrusion to the common bile duct 
(Fig. 5). Histologically, the papillary tumor in the cystic duct 
showed papillary atypical epithelial proliferation and had a 
thin fibrous vascular stalk (Fig. 6). The tumor was diagnosed 

as a papillary adenocarcinoma equivalent to intracholecystic 
papillary-tubular neoplasm (ICPN) of the gallbladder with 
no invasion on the basis of the WHO classification. The 
tumor had extensive intraepithelial progress with low-grade 
tubular adenocarcinoma from the lower end of the distal bile 
duct to the resection stumps of the bilateral hepatic ducts 
(Fig. 7). The volume of the cancer and the cellular atypia 
were greater in the cystic duct than in the bile duct, and 
the bases of the fibrous vascular stalks were confirmed to 
be in the cystic duct. Therefore, the tumor was diagnosed 
as primary cystic duct cancer. The results of immunostain-
ing of the tumor in the cystic duct (Ki67 labeling index 
[Ki67LI] 40–80%, p53[−], MUC1[diffusely+], MUC2[−], 
MUC5AC[focally+], MUC6[−], CDX2[focally+]) sug-
gested that the tumor was a pancreatobiliary-type ICPN 
(Fig. 8). In addition, the results of immunostaining of the 
tumor in the common bile duct (Ki67LI 30–60%, p53[−], 
MUC1[−], MUC2[focally+], MUC5AC[diffusely++], 
MUC6[diffusely +], CDX2[diffusely+]) suggested that 
the tumor was a gastric-type (high-grade dysplasia) ICPN 
(Fig. 9). In AB-PAS staining, a small amount of mucin in 
both the cystic duct and the common bile duct was observed. 
The results of immunostaining are summarized in Table 1, 
and the areas of pancreatobiliary-type and gastric-type ICPN 
are shown in Fig. 7. The final diagnosis was non-invasive 
gallbladder cancer, CBdBp, paptub, 72 × 15 × 10  mm, 
pTis(M), INF(−), ly0, v0, ne0, pN0, pDM0, pHM1, pEM0, 
pPV0, pA0, R1cis; fStage0 [3], with an papillary-expanding 
growth pattern.

2  months after surgery, postoperative chemotherapy 
(Tegafur/Gimeracil/Oteracil 120 mg/day on consecutive 
28 days, repeated every 42 days) was started since the resec-
tion stumps of the bilateral hepatic ducts showed a positive 
margin.

Discussion

Primary carcinoma of the cystic duct was defined by Farrar 
in 1951 as the following: (1) growth restricted to the cystic 
duct, (2) absence of neoplasia in the gallbladder, hepatic 
ducts, or common bile duct, and (3) histological confirma-
tion of carcinoma cells in the mass [4]. However, the defini-
tion is only applied to relatively early cystic duct cancer. In 
advanced tumors that have extensively invaded the surround-
ing structures, the site of origin is not obvious at first glance, 
but histological examination of serial sections of the resected 
specimens reveals the center of the tumor, thus allowing a 
diagnosis of cystic duct carcinoma. Ozden et al. have pro-
posed that the tumor of which the main region is located in 
the cystic duct should be regarded as a primary cystic cancer 
even if it invades the surrounding structures, such as the gall-
bladder and the common bile duct [5]. Using this definition, 

Fig. 3   Endoscopic ultrasonography (EUS) images showing the hypo-
echoic mass (arrows) occupying the residual cystic duct and the 
extensive bile duct from perihilar bile duct to distal bile duct. Con-
trast-enhanced EUS image with perflubutane (right images of a and 
b) showed encasement of the mass a only in the confluence of the 
bile duct (arrowhead) and b not in the other part, such as in the peri-
hilar bile duct
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the number of reports of primary cystic duct carcinoma have 
been increasing. The present case is not consistent with the 
Farrar definition because of extensive intraepithelial spread 
in the common bile duct. The volume of the cancer and 

the cellular atypia were larger in the residual cystic duct 
than they were in the bile duct. In addition, the base of the 
tumor stalk was in the cystic duct. Therefore, the tumor was 
diagnosed as a primary cystic duct cancer. Both cystic duct 
cancer and ICPN are relatively rare, and primary cystic duct 
cancers with ICPN features have not been reported on the 
basis of a Pubmed search with the key phrases “ICPN”, 
“cystic duct” and “gallbladder cancer”.

Zen et al. [1] proposed the concept of IPNB in 2006, 
and Adsay et  al. [2] defined mass-forming pre-invasive 
polypoid neoplasms of the gallbladder as ICPN in 2012. 
Both are considered counterparts of IPMN, and more cases 
have gradually been reported [6]. However, the definition 
of IPNB/ICPN has not been standardized until now. The 
concept of IPNB/ICPN is being established, and recently, the 
Japan–Korea IPNB study group sponsored by the Japan Bil-
iary Association and Korea Association of Hepato-Biliary 
and Pancreas Surgery have proposed that IPNB be classified 
into two types: Type1 IPNB (classical IPNB) and Type2 
IPNB (formerly papillary cholangiocarcinoma) [7].

Adsay et al. have proposed that the term “ICPN” includes 
papillary or polypoid intramucosal gallbladder masses 

Fig. 4   a, b Endoscopic retro-
grade cholangiopancreatogra-
phy (ERCP) images showing 
bile duct dilatation and a 
papillary-shaped defect (arrows) 
in the bile duct with slight 
movement and a change in the 
shape during ERCP. Peroral 
cholangioscopy (POCS) showed 
papillary tumor c located in the 
bile duct, and d there was no 
finding of the tumor progression 
in the bifurcation of the hepatic 
duct and the upper stream

Fig. 5   A formalin-fixed specimen of the bile duct, the residual cystic 
duct, the pancreas, and the duodenum. A polypoid lesion (arrow) pro-
truded from the residual cystic duct to the bile duct



201Clinical Journal of Gastroenterology (2019) 12:197–204	

1 3

≥ 1.0  cm in diameter and are composed of preinvasive 
neoplastic cells forming a compact lesion distinct from the 
neighboring mucosa with papillary or tubular histological 
characteristics [2]. In 123 cases of ICPN investigated by 
Adsay et al., 68 cases were invasive cancers, but the overall 
survival after diagnosis having an ICPN was good. Patients 
with noninvasive ICPNs had 3- and 5-year survival rates 
of 90%, and 78%, versus 60% and 60% for those with inva-
sive ICPNs, respectively. Even cases of associated invasive 
ICPNs appear to have a significantly better prognosis than 
normal gallbladder cancer with median survivals of 35 ver-
sus 9 months does. The histological subtypes of ICPNs are 
classified into five types on the basis of the IPMN of the pan-
creas: pancreaticobiliary, intestinal, gastric foveolar, gastric 
pyloric and oncocytic. Although the gastric type is the major 
subtype (49%) of IPMNs of the pancreas [8], the pancreati-
cobiliary type is the major subtype (50%) of ICPNs (gastric 
pyloric type (20%), gastric foveolar type (16%), intestinal 

Fig. 6   Pathological find-
ings from intracholecystic 
papillary-tubular neoplasm. a 
The papillary tumor, forming 
a polypoid protrusion to the 
common bile duct, in the cystic 
duct showed papillary atypical 
epithelial proliferation and had 
a thin fibrous vascular stalk 
(hematoxylin and eosin [H&E] 
staining, × 2.5). b A high-
powered view of the papillary 
tumor showed cellular atypia 
and papillary form (hematoxy-
lin and eosin [H&E] staining, 
× 25). c The tumor showed 
complex fern-leaves growing in 
the aperture of the cystic duct. 
(H&E staining, × 2.5). d The 
bases of the fibrous vascular 
stalks were confirmed to be in 
the cystic duct (arrow) (H&E 
staining, × 2.5). e The tumor 
had extensive intraepithelial 
progress with low-grade tubular 
adenocarcinoma in the common 
bile duct (H&E staining, × 25)

Fig. 7   Histological mapping. A papillary tumor was located in the 
residual cystic duct, forming a polypoid protrusion to the common 
bile duct, with extensive intraepithelial progress in the bile duct. The 
tumor was detected in the cystic duct with pancreatobiliary-type (blue 
line) and extensive bile duct with gastric-type (red line)
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type (8%), and oncocytic type (6%) of ICPN). ICPNs have 
been reported to have more complicated histological forms 
than those of IPMNs and to have various subtypes in the 
same lesion [2]. In a previous study, it has been reported that 
59.3% of ICPNs contain two or more histological subtypes 

of tumor cells [9]. In the present case, the tumor had two 
subtypes, including pancreatobiliary type in the cystic duct 
and gastric type in the bile duct. Although we considered 
the possibility of collision cancers because of the differ-
ence in the subtype in the cystic and bile ducts, consecutive 

Fig. 8   a H&E (× 25), b Ki67 
(× 25), c CDX2 (× 25), and d 
MUC1 (× 25) stainings of the 
tumor in the cystic duct

Fig. 9   a H&E (× 25), b Ki67 
(× 25), c MUC2 (× 25), and d 
MUC5AC (× 25) stainings of 
the tumor in the bile duct
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histological images did not strongly support the presence of 
collision tumors.

Similar to IPNBs, ICPNs have been reported to be less 
invasive than other neoplasms are. In addition, both ICPNs 
and IPNBs are considered to be relatively slow-growing 
tumors and have characteristic formality of progression, 
such as lateral and superficial spread [2, 10]. Cases of IPNB/
ICPN have been reported to have relatively good prognosis, 
whereas some previous studies have shown that the pres-
ence of at least dysplasia in the surgical margin is associ-
ated with poor survival rates [11, 12]. Correct diagnosis of 
the surface progression range before surgery is necessary 
to achieve R0 resection. Although it was possible to detect 
clearly a papillary tumor protruding to bile duct using CT, 
MRI and EUS in this case, these images could not be used 
to evaluate correctly the surficial progression range. Intra-
ductal ultrasonography (IDUS) and biopsy of the bile duct 
using roentgenoscopy have mainly been used to evaluate the 
surface progression range previously [13]. However, these 
methods have problems in the diagnosis of the intraepithelial 
progress of tumors with low height and accuracy of sniper 
biopsy. Currently, observation using POCS and cholangio-
scopic-guided mapping biopsy are regarded as the most use-
ful methods for determining the extent of the resection for 
bile duct cancer [14]. On the other hand, the usefulness of 
POCS for studying intraluminal papillary tumors have been 
reported, and POCS show surface progression as salmon 
roe-like and granular mucosa spreading around the main 
lesion [15]. Using POCS, no suspicious findings of surfi-
cial progression on the B4 confluence, the confluence of the 
right anterior and right posterior segmental ducts, and the 
confluence of the right and left hepatic ducts were obtained 
in this case. However, microscopic examination using biopsy 
revealed adenocarcinoma in the confluence of the right and 
left hepatic ducts, and from pathological diagnosis during 
surgery, there were atypical epithelial cells in the resection 
stumps of the bilateral hepatic ducts. The accuracy of using 
only POCS observation to evaluate the mucosal cancerous 
extension of bile duct cancer has been reported to be in the 

range of 75–95%, and that of a combination of POCS obser-
vation and cholangioscopic-guided mapping biopsy has 
been reported to be in the range of 87–100% [14, 16–18]. 
SpyDS has better maneuverability than electronic POCS 
(CHF-B260, CHF-BP260: Olympus Co., Tokyo, Japan) 
and peroral direct cholangioscopes (GIF-XP260N, Prototype 
PDCS: Olympus) do. In addition, SpyDS has better abil-
ity toward sniper biopsy [14]. However, SpyDS images are 
lower in quality than those from POCS and PDCS, meaning 
that diagnostic performance with only endoscopic images 
would be worse using SpyDS. In other words, all types of 
POCS and PDCS with biopsy can lead to the misdiagnosis 
of the range of surface progression for several reasons, such 
as inflammation, etc. We must determine the limitations of 
each examination method and evaluate the surface progres-
sion range of bile duct tumor.

We herein described a rare case of ICPN of the gallblad-
der originating in the cystic duct without invasion despite 
extensive intraepithelial progress in the common bile duct.
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