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Abstract 

Background:  Intraductal papillary neoplasm of the bile duct (IPNB) is a subtype of biliary tumor. The 5-year survival 
rate of patients with IPNB who underwent curative resection is 81%. However, IPNB is known to often recur in other 
parts of the bile duct. Nevertheless, its mechanism remains poorly understood. Herein, we report the case of a patient 
with recurrent IPNB, which was considered to be attributed to intraductal dissemination in the common bile duct at 
12 months after curative resection. We also made a review of the existing literature.

Case presentation:  A 69-year-old man was referred to our hospital for the evaluation and dilation of an intrahepatic 
bile duct (IHBD) mass. Computed tomography (CT) findings confirmed a mass in the left hepatic duct. Left trisec-
tionectomy, extrahepatic bile duct resection with biliary reconstruction, and regional lymph node dissection were 
performed. Intraoperative examination of the resection margin at the common bile duct and posterior segmental 
branch of the hepatic duct was negative for the presence of malignant cells. Histologically, the tumor showed intra-
ductal papillary growth of the mucinous epithelium and was diagnosed as non-invasive IPNB. It had a papillary struc-
ture with atypical epithelial cells lined up along the neoplastic fibrovascular stalks. Immunohistochemically, this was 
as a gastric-type lesion. At 12 postoperative months, CT revealed a 1.5-cm mass in the lower remnant common bile 
duct. We performed subtotal stomach-preserving pancreaticoduodenectomy. The tumor exhibited papillary growth 
and was microscopically and immunohistochemically similar to the first tumor. At approximately 16 months after the 
patient’s second discharge, CT showed an abdominal mass at the superior mesenteric plexus, which was diagnosed 
as recurrent IPNB. Chemotherapy is ongoing, and the patient is still alive. In this case, as described in many previous 
reports, IPNB recurred below the primary lesion in the bile duct.

Conclusion:  Based on our review of previous reports on IPNB recurrence, intraductal dissemination was considered 
one of the mechanisms underlying recurrence after multicentric development. Considering the high frequency and 
oncological conversion of recurrence in IPNB, regular follow-up examination is essential to achieve better prognosis in 
patients with recurrent IPNB.
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Background
Intraductal papillary neoplasm of the bile duct (IPNB) 
is classified as a biliary tumor subtype, according to the 
World Health Organization [1]. IPNB is an exophytic 
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biliary epithelial tumor that historically includes various 
diseases, both benign and malignant [2]. It is considered 
as the biliary counterpart of intraductal papillary muci-
nous neoplasm of the pancreas (IPMN) [3]. According 
to the immunohistochemical profiles of mucin core pro-
teins, IPNBs can be classified into four types: pancrea-
ticobiliary, intestinal, gastric, and oncocytic types. The 
pancreaticobiliary type is the most common, whereas the 
oncocytic and gastric types are the rarest [4]. Lee et  al. 
reported that patients with IPNB had good prognosis 
and that the 5-year survival rate of patients with IPNB 
who underwent curative resection was 81% [5]. How-
ever, IPNB often recurs in other parts of the bile duct. 
Rocha et  al. [6] reported recurrence in 20 (51%) out of 
39 patients with IPNB. Although several of these articles 
have reported that IPNB recurrence was multicentric, 
none provided pathological details regarding the recur-
rence pattern.

Herein, we report the case of a patient with recurrent 
IPNB because of intraductal dissemination in the com-
mon bile duct at 12 months after curative resection. We 
also review previous case reports on IPNB recurrence 
and discuss the mechanism of recurrence.

Case presentation
A 69-year-old man was referred to our hospital for 
the evaluation and dilation of an intrahepatic bile duct 
(IHBD) mass. His initial laboratory values were as fol-
lows: total bilirubin, 1.0 mg/dL; direct bilirubin, 0.2 mg/
dL; aspartate aminotransferase, 36  mg/dL; alanine ami-
notransferase, 50 mg/dL; alkaline phosphatase, 358 U/L; 
and γ-glutamyl transferase, 260 U/L. The tumor marker 
levels (including carcinoembryonic antigen and carbo-
hydrate antigen 19–9) were within the normal ranges. 
Contrast-enhanced computed tomography (CT) revealed 

IHBD dilation in the left hemiliver (Fig. 1A) and a mass 
in the left hepatic duct (LHD) (Fig.  1B). The posterior 
segmental branch of the hepatic duct (PHD) draining 
into the LHD was also dilated. There was no evidence of 
distant metastasis. Magnetic resonance cholangiopan-
creatography (MRCP) revealed a 2-cm intraductal mass 
located between the LHD and PHD. Endoscopic retro-
grade cholangiography findings indicated the presence 
of a defect in the LHD and dilated LHD (Fig. 2), and bile 
duct brushing cytology was performed. Cytology showed 
atypical cells in the specimen from the mass, but the 
diagnosis was not clear.

Brush cytology did not indicate that the tumor was an 
adenocarcinoma, but atypical cells were detected and 

Fig. 1  Contrast-enhanced computed tomography findings for the primary lesion. A Dilation of the intrahepatic bile duct was noted (arrow). B A 
mass of approximately 10 mm in diameter with sight enhancement was noted in the left hepatic duct (red arrowhead)

Fig. 2  Endoscopic retrograde cholangiography. The arrowhead 
indicates a filling defect in the left hepatic duct. Simultaneously, bile 
duct brushing cytology was performed, but a clear diagnosis was not 
possible
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the presence of adenocarcinoma could not be excluded. 
We performed left trisectionectomy, extrahepatic bile 
duct (EHBD) resection with biliary reconstruction, and 
regional lymph node dissection for curative resection. 
An elastic, hard papillary mass was found in the LHD. 
The patient had hepatic duct variation (PHD draining to 
the LHD), and the tumor was located close to the PHD. 
Concerning curative resection, excision of the PHD 

bifurcation was necessary. Intraoperative examination 
of the common bile duct and PHD resection margin was 
negative for the presence of malignant cells. By gross 
appearance, a papillary tumor was observed in the LHD 
(Fig.  3). Microscopically, the tumor showed intraductal 
papillary growth of the atypical columnar epithelium 
with thin fibrovascular cores. The cytological atypia was 
moderate to severe, but no invasion was detected. The 
patient was diagnosed as having IPNB. The atypical epi-
thelium contained abundant mucin and resembled crypt 
cells of the stomach. Immunohistochemically, mucin 
1 cell surface associated protein (MUC1) and MUC2 
were negative, while MUC5AC and MUC6 were posi-
tive. Based on these findings, this lesion was regarded as 
of the gastric type (Fig.  4). There was no lymphovascu-
lar permeation or lymph node metastasis. The surgical 
margin in the permanent specimen was negative. The 
postoperative course was uneventful, and the patient was 
discharged at 21 days after surgery.

After surgery, annual assessments involving blood tests 
and abdominal CT scans were planned. At 12 postopera-
tive months, the patient visited our outpatient depart-
ment with fever. Laboratory tests revealed elevated total 
bilirubin levels (1.6  mg/dL), but normal carcinoembry-
onic antigen (2.2 ng/mL) and CA19-9 (25.5 U/mL) levels. 
CT/MRCP showed a 1.5-cm mass in the lower rem-
nant common bile duct (Fig.  5A and B). We suspected 

Fig. 3  Photograph of the resected specimen (first surgery). The 
papillary tumor (red arrowhead) in the left hepatic duct was close to 
the opening of the posterior segmental branch of the hepatic duct 
(blue arrowhead)

Fig. 4  Histopathological findings of the primary lesion. A Hematoxylin and eosin staining findings. The tumor showed intraductal papillary growth 
of the atypical columnar epithelium with thin fibrovascular cores. The tumor cells contained abundant mucin and resembled crypt cells of the 
stomach. B–D Immunohistochemically, the tumor was MUC1- and MUC2-negative and MUC5AC-positive. These findings indicated that the tumor 
was of the gastric type
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IPNB recurrence and planned surgical intervention. The 
patient underwent subtotal stomach-preserving pancrea-
ticoduodenectomy. Intraoperative examination of the 
main pancreatic duct was negative for malignant cells. By 
gross appearance, the papillary tumor with rich mucus 
was apparent in the lower part of the common bile duct. 
Microscopically, the lesion resembled the lesion resected 
in the previous surgery. The tumor consisted of non-
invasive and invasive portions, the former being similar 
to the primary lesion. Immunohistochemically, MUC1 

and MUC2 were negative and MUC5AC and MUC6 
were positive, indicating a gastric-type IPNB, as before. 
The latter part of the recurrent lesion showed conversion 
from the non-invasive to the invasive type, and was con-
sidered to have acquired MUC1-positive and MUC5AC-
negative characteristics in the process (Fig.  6). Multiple 
metastases were detected in the posterior pancreatic 
lymph nodes. No nerve infiltration was observed, and the 
surgical margin in the permanent specimen was negative. 
A postoperative pancreatic fistula (International Study 

Fig. 5  Contrast-enhanced computed tomography and magnetic resonance cholangiopancreatography findings for the recurrent lesion. A 
Contrast-enhanced computed tomography findings revealed a 1.5-cm mass in the lower remnant common bile duct at 16 months after the first 
surgery (arrow). B Magnetic resonance cholangiopancreatography findings identified the tumor as a defect in the lower remnant common bile 
duct (arrowhead)

Fig. 6  Histopathological findings of the recurrent lesion. A Hematoxylin and eosin staining findings. On the left side of the image, the recurrent 
tumor shows papillary proliferation that resembles the finding shown in Fig. 5A. Mucus production was observed in the atypical epithelial cells, as 
with the primary lesion. On the right side of the image, the tumor is expanding beyond the mucosa. B The tumor with a papillary structure was 
almost MUC1-negative; however, the tumor that exhibited invasion was MUC1-positive. C, D The tumor was MUC2-negative and MUC5AC-positive
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Group of Pancreatic Fistula grade B) was identified, but 
improved with antibiotic therapy. The patient was dis-
charged at 28 days after surgery.

At approximately 31  months after the first operation, 
CT findings revealed an abdominal mass at the supe-
rior mesenteric plexus (Fig.  7), which was diagnosed as 
recurrent IPNB. The patient received recurrent chemo-
therapy with gemcitabine, cisplatin, and S-1. However, 
at 6 months after the initiation of the first chemotherapy, 
he developed hematological toxicity and, consequently, 
he was switched to gemcitabine monotherapy. He is still 
alive at 42 months after the first operation.

Discussion
We herein report the case of a patient with recurrent 
IPNB because of intraductal dissemination in the com-
mon bile duct at 12  months after curative resection. In 
this case, the primary and recurrent lesions were MUC1-/
MUC2-negative and MUC5AC-/MUC6-positive, indicat-
ing gastric-type lesions. The standard treatment for IPNB 
is surgery, and previous studies have reported that a 
good prognosis can be obtained with R0 resection [7, 8]. 
However, the risk of recurrence is not low even after R0 
resection [8, 9]. According to a report by Uemura et  al. 
[7], 12 of 69 patients (17.4%) who underwent R0 resec-
tion relapsed. Regarding the mechanism of recurrence, 
IPNB has been reported to exhibit multicentric develop-
ment [10]. In fact, metachronous IPMN recurrence in 
the pancreatic duct is known, and Izawa et  al. reported 
multicentric IPMN recurrence with a genetical approach 
[11]. However, no reports have described multicentric 
IPNB recurrence with a genetical approach and, there-
fore, the mechanism of IPNB recurrence remains unclear. 
Yokode et al. [12] reported that the IPNB recurrence site 
is downstream of the initial lesion in most cases and dis-
semination is the main mechanism of IPNB recurrence 

concerning the flow of bile. They also reported that 84% 
of the first lesions were found in the IHBD, whereas 
80% of the recurrent lesions were found in the EHBD. 
We searched PubMed using the terms “IPNB”, “recur-
rence”, and “biliary papillomatosis” and collected reports 
on cases of recurrent IPNB. A similar search was also 
conducted using ICHUSHI (http://​login.​jamas.​or.​jp/), 
a tool for searching for the medical literature written in 
Japanese. Table 1 [13–27] summarizes the cases of recur-
rent IPNB; including the present case, a total of 18 cases 
of recurrent IPNB were collected. In all cases, the initial 
treatment was surgery. Of the 12 patients for whom the 
resection margin in the initial surgery was noted in the 
report, 11 (91.7%) underwent R0 resection, but all 12 
experienced IPNB recurrence. Of the 18 cases, 14 (77.8%) 
had a recurrence pattern from the upper site of the bile 
duct to the lower site. Of these, six cases mentioned the 
pathological type of the primary and recurrent lesions, all 
of which were of the same type.

In our case, the initial and recurrent lesions were 
diagnosed as IPNB, both of which were of the relatively 
rare gastric type [4]. The fact that these gastric-type 
lesions recurred at a downstream site suggested that the 
mechanism of IPNB recurrence may be intraductal dis-
semination. If multicentric development was the main 
mechanism of recurrence, the site of recurrence would 
be random. In addition, the fact that the pathology of the 
primary and recurrent lesions was the same in all cases, 
for which the information on pathological type was avail-
able, can be attributed to dissemination along the flow of 
bile. Of the 18 cases presented in Table 1, eight had pres-
ence or absence of mucin production for the initial and 
recurrent tumors, all of which had upper-to-lower site 
recurrence. Moreover, the presence or absence of mucin 
production was consistent between the initial and recur-
rent tumors. Among IPNBs, the mucin-producing type 
was reported to be 80% and 20% in IHBD and EHBD 
lesions, respectively [28]. In these cases, mucin produc-
tion was observed in seven (87.5%) out of eight cases of 
recurrent tumors in the EHBD. If IPNB has multicentric 
recurrence, a high rate of mucin-producing type IPNB 
in the EHBD, as shown in Table 1, would contradict the 
low rate of mucin-producing type IPNB in the EHBD, as 
mentioned in previous works. This contradiction indi-
cates that intraductal dissemination along the flow of bile 
is one of the main mechanisms of IPNB recurrence.

IPNB includes various benign and malignant lesions. 
The malignancy conversion rate of IPNB is 41–83% 
[29]. In our case, the primary lesion was non-inva-
sive but the recurrent lesion had converted to the 
invasive type. In nine of the 18 cases, in which inva-
sive type (or not) was mentioned, three cases (33.3%) 
experienced conversion from non-invasive type to 

Fig. 7  Recurrence at the superior mesenteric plexus. At 30 months 
after the first operation, contrast-enhanced computed tomography 
findings showed an abdominal mass at the superior mesenteric 
plexus (arrow)

http://login.jamas.or.jp/
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invasive type in primary recurrence. All of the con-
version cases recurred after the second surgery. Of 
the six non-conversion cases, only one case (16.7%) 
recurred. It is possible that conversion from the non-
invasive to invasive type is related to the high rate of 
the second IPNB recurrence. In fact, the invasive type 
was reported to have inferior recurrence free survival 
compared to the non-invasive type [28]. Thus, even if 
R0 resection is performed on a lesion without invasion 
findings, a recurrent lesion in the lower bile duct could 
be detected as an invasive tumor, leading to recurrence 
after the second surgery.

As aforementioned, the main treatment for IPNB is 
surgery, but postoperative follow-up examination is also 
important. R0 resection for IPNB has a lower recur-
rence rate than R1 resection [9], and a better prognosis 
[4, 6, 30]. However, there is a good chance of recurrence 
even if R0 resection is performed. Considering the high 
frequency and oncological conversion of recurrence in 
IPNB, regular follow-up examination is essential for the 
early detection of IPNB recurrence.

Conclusion
Based on our review of previous reports on IPNB recur-
rence, intraductal dissemination is considered one of 
the mechanisms underlying recurrence after multicen-
tric development. Considering the high frequency and 
oncological conversion of recurrence in IPNB, regular 
follow-up examination is essential for better prognosis 
in patients with recurrent IPNB. Further studies to track 
and evaluate recurrent IPNB cases are warranted to com-
prehensively understand the oncology of IPNB.
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