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INTRODUCTION:  Knowledge  on  the pattern  of  recurrence  and  prognosis  of  intraductal  papillary  neoplasms
of  the  bile  duct  (IPNB)  is  limited.  Few  studies  have  reported  IPNB  recurrence  in  the remnant  intrahep-
atic  bile  duct, which  is indicative  of the  true multicentricity  of IPNB.  Herein,  we  report  a case  of  IPNB
with  rapidly  progressive  recurrence  in  the  remnant  intrahepatic  bile  duct  and  review  the literature  for
discussing  the prognosis  of  IPNB  with  multicentricity.
CASE  PRESENTATION:  A  72-year-old  male  was  diagnosed  with  IPNB  in  the  hepatic  duct  of  segment  3  that
had spread  to  the left  hepatic  duct.  The  patient  underwent  left hepatectomy,  total  caudate  lobectomy,
and  extra-hepatic  bile  duct  resection  with  biliary  reconstruction.  Histologically,  the  tumor  was  IPNB
with  noninvasive  adenocarcinoma  with  a negative  surgical  margin.  Although  dilatation  of  B8  and  biliary
enzyme  elevation  were  observed  beginning  at 7–10 months  postoperatively,  there  was  no evidence  of
recurrence.  At  17  months  postoperatively,  the  recurrent  tumor  diffusely  spread  throughout  the  rem-
nant  intrahepatic  bile  duct.  Internal  drainage  stents  were  placed  within  the  intrahepatic  bile  ducts  with
relapsed  IPNB  to  relieve  jaundice,  and  a course  of  chemotherapy  was considered.  However,  the  patient

did  not  receive  any  therapies  up  to his  death at 21  months  postoperatively  because  of  rapid  disease
progression.
CONCLUSION:  According  to a literature  review,  some  cases  of multicentric  IPNB  have  shown  rapidly  pro-
gressive  recurrence  and  poor  prognosis.  We  should  consider  multicentricity  of  IPNB  even  a few months
after  curative  resection,  and  narrow  examinations  should  also  be considered.

©  2018  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
access  article  under  the CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
. Introduction

Intraductal papillary neoplasms of the bile duct (IPNB) are recog-
ized as a subtype of biliary tumors [1] including mucin-producing
ile duct tumors, papilloma, and mucinous cystic neoplasms [2].
he pattern of IPNB recurrence has been described in the literature,
lbeit unclearly. Particularly, reports on multicentric IPNB are rare.
erein, we report a case of IPNB with rapidly progressive recur-

ence in the remnant intrahepatic bile duct, indicating a possibility
f multicentricity. We discuss the clinical course and prognosis and

resent a literature review. This work has been reported in line with
he SCARE criteria [3].

Abbreviations: CHD, common hepatic duct; CT, computed tomography; ERC,
ndoscopic retrograde cholangiography; IPNB, intraductal papillary neoplasms of
he bile duct; LHD, left hepatic duct.
∗ Corresponding author at: 1-1-1 Takaki-cho, Kasugai-shi, Aichi, Japan.

E-mail address: twiddle r@yahoo.co.jp (Y. Kageyama).

ttps://doi.org/10.1016/j.ijscr.2018.08.024
210-2612/© 2018 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing G
reativecommons.org/licenses/by-nc-nd/4.0/).
2. Case presentation

A 72-year-old previously healthy man  was referred to our hos-
pital with a complaint of right upper abdominal pain. Laboratory
examination revealed elevated hepatic and biliary enzyme lev-
els: total bilirubin, 1.8 (normal range, 0.1–1.2) mg/dl; aspartate
aminotransferase, 543 (normal range, 5–30) IU/l; alanine amino-
transferase, 233 (normal range, 3–35) IU/l; alkaline phosphatase,
489 (normal range, 90–300) IU/l; and �-glutamyl transpeptidase,
672 (normal range, 1–28) IU/l. Tumor marker levels (including
carcinoembryonic antigen and carbohydrate antigen 19–9) were
within normal limits. Contrast-enhanced computed tomography
(CT) showed multilocular cystic dilatation and an enhanced mass
in the hepatic duct of segment 3 (B3) (Fig. 1a). Drip infusion cholan-
giography CT showed a defect extending from the left hepatic
duct (LHD) to the common hepatic duct (CHD) (Fig. 1b). Endo-

scopic retrograde cholangiography (ERC) showed an interruption
in LHD above the confluence of the main hepatic ducts and a
defect with mucin below (Fig. 1c). Intraductal ultrasonography
revealed a 15-mm intraductal mass located between LHD and CHD
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Fig. 1. Preoperative findings.
a  CT showed multilocular cystic dilatation and an enhanced mass in B3 (arrowhead).
b Drip infusion cholangiography CT showed a defect extending from the left hepatic duct to the common hepatic duct (arrowhead).
c  ERC showed an interruption in the left hepatic duct above a confluence of main hepatic ducts and a defect with mucin below (arrowhead).
d  Intraductal ultrasonography revealed a 15-mm intraductal growth type mass located between the left and common hepatic ducts.
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Fig. 1d). Adenocarcinoma was identified following brush cytology.
ccording to these examinations, the patient was  diagnosed with
3-dominated IPNB that spread to CHD.

The patient underwent left hepatectomy, caudate lobectomy,
xtra-hepatic bile duct resection with biliary reconstruction, and
egional lymph node dissection. The liver parenchyma of segment

 was remarkably atrophic. B3 was filled with tumors that appeared
s irregular masses on the surface of segment 3 (Fig. 2a). The bile
uct stumps were negative for cancer on frozen section examina-
ion during the surgery. Specimen cholangiography revealed that
ll branches of B3 had intraductal tumors. Histologically, the bil-
ary neoplasm comprised atypical epithelial cells arranged in a
ighly papillary architecture with over secretion of mucin. The neo-
lasm spread from B3 to LHD (Fig. 2b and c). No invasive growth
r lymph node metastases were observed, and the surgical margin
as negative. According to these examinations, the tumor was  IPNB
ith noninvasive adenocarcinoma. The postoperative course was
neventful; he was discharged on postoperative day 8. At 7 months
ostoperatively, dilatation of the hepatic duct of segment 8 (B8)
as detected on CT, but it did not appear progressive. At 10 months
ostoperatively, his biliary enzyme levels were intermittently ele-
ated. There was no evidence of recurrence during frequent CT or

agnetic resonance imaging. At 17 months postoperatively, the

atient had jaundice, and CT revealed a lesion that had diffusely
pread throughout the remnant intrahepatic bile duct (Fig. 3a).
ercutaneous transhepatic biliary drainage was  performed, and a
drainage stent was placed within the hepatic duct of segment 5
(B5), which was  filled with recurrent tumors (Fig. 3b). Bile cytol-
ogy revealed adenocarcinoma, confirming IPNB relapse. Drainage
was insufficient because the remaining intrahepatic bile duct was
filled with tumors. Internal drainage stents were placed within B5
and B8 across the anastomosis (Fig. 3c), after which the patient
was discharged. Although chemotherapy was considered, owing to
liver failure due to rapid progression of the disease, the patient
was unable to undergo further treatments and died 21 months
postoperatively.

3. Discussion

Studies have discussed unclear patterns of IPNB recurrence. Kim
et al. [4] reported recurrence in 12 of 33 patients (36%) with intra-
hepatic IPNB. Sites of extra-hepatic recurrence were organs (40%),
the peritoneum (17%), and the abdominal wall (8%). Further, the
incidence of intrahepatic recurrences is unknown. Rocha et al. [5]
reported recurrence in 20 of 39 patients (51%) with IPNB, including
35% with locoregional, 35% with distant, and 30% with combined
recurrence. Studies have suggested underlying mechanisms of
recurrence in the remnant bile duct, such as multicentricity [1,6–8],

persistence of atypical epithelium [5,7], and intrabiliary dissemi-
nation [8,9]. Although cases of IPNB recurrence in the remnant bile
duct have previously been thought to represent multicentric recur-
rence, Yokode et al. [9] described that true multicentric recurrence
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Fig. 2. Operative finding and appearance of resected specimens.
a  Liver parenchyma of segment 3 was  remarkably atrophic, and B3 filled with tumors were seen as irregular masses on the surface of segment 3.
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ity in patients with IPNB when they exhibit symptoms, even a
,c  Macroscopic and microscopic findings of the resected specimen. B3 was  filled w
rchitecture and over secreting mucin.

as less common than that considered initially. Herein, 80% recur-
ent tumors developed in common bile duct, in contrast to primary
PNB, where 84% tumors develop in intrahepatic or hilar bile ducts
10]. In IPNB, recurrence is more likely to result from dissemination
r implantation than from multicentricity.

In the present case, although R0 resection was performed for
PNB with noninvasive adenocarcinoma, recurrence developed
n the remnant intrahepatic duct. Therefore, metachronous and

ulticentric carcinogenesis was mostly considered. However, a
ossibility of dissemination remained because of no decisive evi-
ence of multicentricity such as similarity between cytology of
rimary tumor and relapsed tumor.

Biliary enzyme elevation and B8 dilation may  have indicated
isease relapse; however, recurrence was diagnosed 10 months

ater because it was difficult to detect recurrence in CT or magnetic
esonance imaging.

We conducted a literature review, including the Japanese liter-
ture, using PubMed with the key words and phrases “IPNB” and
recurrence” and identified three reports describing IPNB recur-
ence in the remnant intrahepatic bile duct (Table 1).

Of the four patients, two had slow-growing tumors and were
live after repeated treatment. Laser cauterization and enucleation
ere effective for localized disease control. The authors described

heir cases as examples of multicentricity, but they might have
epresented persistence of atypical epithelium despite the patho-

ogically negative surgical margin because the tumor location was
ear the stump of the previous operation.

The other two patients had a severe course. The disease recurred
n the early phase after R0 resection, and stenting was  the only
biliary neoplasm comprising atypical epithelial cells arranged in a highly papillary

available treatment. Narita et al. [6] describe a case of recur-
rence, identified by double-balloon enteroscopy-assisted ERC at 29
months postoperatively. Recurrence possibly occurred during an
earlier phase because of the biliary enzyme elevation and cholan-
gitis beginning at 5 months postoperatively. They also determined
that CT might be insufficient for detecting recurrence in their case.
Consequently, double-balloon enteroscopy-assisted ERC should be
considered during the early postoperative phase. Cholangiogra-
phy or enteroscopy may  be necessary for detecting recurrences
in the presence of symptoms such as repetitive fever, elevated
biliary enzyme levels, or dilation of the remnant intrahepatic
bile duct even a few months after curative resection. There is
no report about effective treatment for aggressive multicentric
recurrence of IPNB. They also describe that liver transplantation
might be relevant to consider for IPNB patients with multiple
lesions.

4. Conclusions

This was a case of multicentric IPNB with rapid progression
and poor prognosis. Literature review reveals that some multicen-
tric IPNB cases exhibit slow-growing characteristics and have a
relatively good prognosis, whereas others exhibit characteristics
resembling those of our case. We should consider multicentric-
few months after curative resection. Furthermore, narrow exam-
inations, such as cholangiography or enteroscopy, should be
considered.
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Fig. 3. Images showing recurrent tumor.
a CT showed a lesion diffusely spread in the remnant intrahepatic bile duct.
b  A drainage stent was  placed within B5 filled with recurrent tumor (arrowhead).
c  Internal drainage stents were replaced within B5 and B8 across the anastomosis.

Table 1
Previous reports on intraductal papillary neoplasm of the bile duct with recurrence in the remnant intrahepatic bile duct.

Author
(Year)

Age/Sex No. of
tumors

Site Surgical
procedure

SM Interval to recurrence
(months)

Site of
recurrence

Treatment for
recurrence

Prognosisa

(months)

Fujita [9]
(2005)

74
F

1  n.a. Left
hepatectomy

– 288 lower CBD
∼post

Anterior seg-
mentectomy
Choledochectomy

Alive
>288

Kurahara [6]
(2009)

67
M

1 B4 Medial seg-
mentectomy
Left caudate
lobe resection
Choledochectomy

– 1st 6 B1 Laser ablation Alive
1382nd 7 upper CBD Enucleation

3rd 28 RHD Choledochectomy
4th 2 Post Laser ablation

Narita  [5]
(2015)

78
M

2  RHD
CHD

Left
hepatectomy
Choledochectomy

– 29 Post Drainage stent Dead
41

Our  case 72
M

1 B3 Left
hepatectomy
Choledochectomy

– 17 Ant
Post

Drainage stent Dead
21

S mmo
a

C

S

i

M:  surgical margin, RHD: right hepatic duct, CHD: common hepatic duct, CBD: co
vailable.

a Term from initial treatment.
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