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INTRODUCTION:  Biliary  enteric  anastomosis  is  a well-known  biliary  reconstruction  method.  Anastomosis
stricture  is one  of  the complications  of  this  procedure  that  occurs  in some  patients  over the long-term.
We  report  a successful  case  of hepatic  ductoplasty  combined  with  hepaticojejunostomy  (H–J)  for  the
treatment  of  iatrogenic  Bismuth  type  2  stricture.
PRESENTATION  OF  CASE:  The  patient  was  a 68-year-woman  who  had  undergone  choledochojejunostomy
(C–J)  6 years  earlier  due  to bile  duct  injury  after laparoscopic  cholecystectomy  for  cholelithiasis.  She
complained  of recurrent  chills  and  upper  back  pain.  Cholangiography  and  computed  tomography  revealed
a  C–J  anastomotic  stricture  with  hepatolithiasis.  The  diagnosis  was  reflux  cholangitis  with  hepatolithiasis
holedochojejunostomy
ile duct stricture
ase report

due  to C–J  stricture  and  a fistula  between  the  reconstructed  jejunal  limb and  duodenum.  Exploration
was  performed,  and  she  underwent  hepatic  ductoplasty  with  H–J  and  hepaticolithotripsy.  Surgery  was
performed  uneventfully  and the patient  has  remained  well  subsequently.
DISCUSSION  AND  CONCLUSION:  We  propose  hepatic  ductoplasty  as  a useful  technique  for  the  treatment
of  selected  patients  with  a  C–J stricture  or narrow  hepatic  duct.

© 2018  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
he  CC
access  article  under  t

. Introduction

Cholecystectomy (open or laparoscopic) is the most frequent
bdominal operation and one of the most common causes of bil-
ary tract injury. The incidence of biliary tract injury is documented
o be 0% to 0.5% with open cholecystectomy, while it increases to
etween 0.07% and 0.95% with laparoscopic procedures [1,2].

Choledochojejunostomy or hepaticojejunostomy with a Roux-
n-Y (R–Y) limb are well known conventional biliary reconstruction
ethods for management of bile duct injury [3]. However, these

rocedures are also associated with some complications, including
nastomotic stricture, which sometimes leads to reflux ascend-
ng cholangitis and stone recurrence. In such cases, interventional
herapy like percutaneous trans-hepatic biliary drainage (PTBD)
nd endoscopic therapy like endoscopic retrograde sphinctero-
omy (EST) or balloon dilatation may  be indicated, but use of such

ethods may  be impossible because of the long efferent limb of
he reconstructed jejunum.
Bismuth classified bile duct strictures according to their
natomical level [4]. In the laparoscopic era, another classification
f biliary injury was proposed by Strasberg [5]. Both classifications
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are useful for assessment of bile duct injury and/or stricture. Chole-
dochojejunostomy (C–J) or hepaticojejunostomy (H–J) used to be
employed for treatment of these difficult strictures, but hepatic
ductoplasty is a useful method in patients with hilar hepatic duct
stricture [6,7].

Here we report a patient in whom hepatic ductoplasty was effec-
tive for iatrogenic Bismuth type 2 anastomotic stricture. The work
has been reported in line with the SCARE criteria [13].

2. Case report

The patient was  a 68-year-old woman who  underwent laparo-
scopic cholecystectomy for chronic cholecystitis with gallbladder
stones and suffered intraoperative bile duct injury requiring diver-
sion of the common bile duct (Strasberg E2) about 6 years ago
at another hospital. Conversion to open laparotomy and choledo-
choduodenostomy (C–D) were performed at that time. Two-weeks
later, she was found to have leakage of the C–D anastomosis
and underwent re-operation with C–J. Subsequently, a biliary-
cutaneous fistula persisted for two  years and eventually healed

with conservative treatment. Three years after healing of the fis-
tula, the patient presented to our hospital with back pain and high
fever. On examination, there was tenderness in the right subcostal
region without muscle guarding.

roup Ltd. This is an open access article under the CC BY-NC-ND license (http://

https://doi.org/10.1016/j.ijscr.2018.08.025
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2018.08.025&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:hirotaka@yamanashi.ac.jp
https://doi.org/10.1016/j.ijscr.2018.08.025
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


CASE  REPORT  –  OPEN  ACCESS
162 O. Hirotaka et al. / International Journal of Surgery Case Reports 51 (2018) 161–164

Fig. 1. CT shows a dilated left intra-hepatic duct containing a stone or debris (A, white arrow), and a dilated right intra-hepatic duct with a stone or debris (B, white arrow).
US  displays a right intra-hepatic duct filled with debris (C, thin arrows).

Fig. 2. Cholangiography shows stricture of the hepaticojejunostomy anastomosis (A, long arrow). There is a fistula from the jejunal limb to the duodenum (A, B, red arrow)
at  the right duodenal wall (A, B, short arrow). Duodenal endoscopy reveals the duodeno-jejunal fistula (C, arrow).
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Fig. 3. Schematic illustration of hepatic ductoplasty. The anterior wall of the hepatic
duct is incised longitudinally and everted towards the liver parenchyma (A). Illus-
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ration of stricture-plasty (B). Wide and broad H–J anastomosis of postoperative
holangiography (C, arrow).

Laboratory tests showed that the white blood cell count was
3,350/ul, C-reactive protein was 9.0 mg/dl, total bilirubin was
.0 mg/dl, direct bilirubin was 3.1 mg/dl, aspartate aminotrans-
erase was 166 U/l, alanine aminotransferase was  133 U/l, alkaline
hosphatase was 881 U/I, and �-glutamyltransferase was 196 U/l.

Abdominal computed tomography (CT) revealed dilation of
ntrahepatic bile ducts in the lower left lobe and posterior right
obe, with bile duct stones and/or debris also being visible (Fig. 1A,
). Abdominal ultrasonography (US) also showed that the right hep-
tic duct was filled with debris (Fig. 1C). Accordingly, percutaneous
ranshepatic biliary drainage (PTBD) was performed. Cholangiogra-
hy via the PTBD tube showed a hilar hepatic duct stricture (Fig. 2A,

ong white arrow) and stones in the left intrahepatic bile duct. It also
evealed a fistula between the reconstructed jejunal limb and the
uodenum (Fig. 2 A, B, red arrow). Duodenal endoscopy directly
evealed the fistula communicating with the reconstructed jejunal
imb (Fig. 2C). Balloon dilatation of the hilar hepatic duct stricture

as tried twice via the PTBD tube, resulting in failure to sufficiently
lleviate the stricture.

Subsequently, surgical exploration was performed. The cause
f the bile duct stones and recurrent cholangitis was  considered
o be the patient’s jejunal-duodenal fistula combined with biliary
tasis due to the C–J stricture. Hepatic ductoplasty was performed
long with H–J and diversion of the jejunal-duodenal fistula. A
iagram of the procedure is shown in Fig. 3. First, the previous
iliary-enteric anastomosis was resected and the anterior wall

f the stenotic shortened hepatic duct was longitudinally incised
ear the liver parenchyma. Intraoperative cholangioscopy was per-

ormed to remove the bile duct stones. Cleavage of stones and
PEN  ACCESS
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washout of the remnant stones and sludge with normal saline were
also done. Hepatic ductoplasty was carried out according to the
method described previously [6,7]. Briefly, the anteriorly incised
hepatic duct was everted toward the liver parenchyma to make a
wide stoma (Fig. 3A). In addition, stricture-plasty of the left intra-
hepatic duct orifice was  performed to relieve biliary stasis, as shown
in Fig. 3B. Subsequently, H–J was  performed by monolayer knob
hand-sewing via the ante-colic route. Postoperative cholangiogra-
phy apparently showed wide and broad H–J anastomosis in Fig. 3C.
The patient had no further reflux cholangitis or hepatolithiasis
when reviewed at one year after surgery.

3. Discussion

Reflux cholangitis is most commonly observed after surgery
such as biliary enteric anastomosis, and the incidence was  reported
to be approximately 5–10% [8,9]. In our patient, C–J was  required
after accidental bile duct injury occurred during laparoscopic chole-
cystectomy. In addition, a jejunal-duodenal fistula was formed
unexpectedly after alteration of the choledochoduodenostomy to
choledochojejunostomy, which was  presumably done because of
bile leakage from the C–D anastomosis at the other hospital.

The etiology of reflux cholangitis is considered to be biliary sta-
sis with bacterial infection due to stenosis or dysfunction of the
reconstructed jejunal loop, including denervation, kinking, and/or
disuse atrophy [10–12]. This condition eventually leads to forma-
tion of biliary stones. Therefore, the re-exploration was conducted
in the present patient to relieve biliary stasis by hepatic ductoplasty
and diversion of the intestinal communication (duodenal-jejunal
fistula).

Hepatic ductoplasty is a useful and effective method for treat-
ment of stricture due to biliary-enteric anastomosis. It was first
reported in the pediatric surgery field in 1995 [6]. In particular, this
procedure is applied when anastomosis is difficult, such as when
there is a very short hepatic duct just below the liver parenchyma.
In our patient, we  used this method because the hepatic duct was
short and narrow. Longitudinal incision and eversion of the hep-
atic duct toward the liver parenchyma allowed creation of a wide
stoma to prevent reflux cholangitis. Recently, this method has been
applied laparoscopically to treatment of a narrow hilar duct [7]. In
our patient, laparoscopy could not be done because of adhesions
due to the previous operations. However, a minimally invasive
laparoscopic approach might be one option in suitable patients.

4. Conclusion

We reported the successful use of hepatic ductoplasty with H–J
to treat reflux cholangitis and hepatolithiasis. This procedure seems
to be an effective option for patients with such conditions.
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[2] E.M. -Targarona, C. Marco, C. Balaguė, J. Rodriguez, E. Cugat, C. Hoyuela, E.
Veloso, M.  Trias, How, when, and why bile duct injury occurs: a comparison

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
PEN  ACCESS
rgery Case Reports 51 (2018) 161–164

between open and laparoscopic cholecystectomy, Surg. Endosc. 12 (1998)
322–326.

[3] G.M. -Gazzaniga, M.  Filauro, L. Mori, Surgical treatment of iatrogenic lesions
of  the proximal common bile duct, World J. Surg. 25 (2001) 1254–1259.

[4] H. -Bismuth, Postoperative stricture of the biliary tract, in: L.H. Blumgart (Ed.),
the Biliary Tract. Clinical Survey International, Churchill Livingstone,
Edinburgh, 1983, pp. 209–218.

[5] S.M. -Strasberg, M.  Hertl, N. Soper, An analysis of the problem of biliary injury
during laparoscopic cholecystectomy, J. Am.  Coll. Surg. 180 (1995) 101–125.

[6] Y. -Morotomi, T. Todani, Y. Watanabe, et al., Modified Kasai’s procedure for a
choledochal cyst with a very narrow hilar duct, Pediatr. Surg. Int. 11 (1995)
58–59.

[7] N. -Urushibara, K. Fukumoto, H. Nouso, et al., Hepatic ductplasty and
hepaticojejunostomy to treat narrow common hepatic duct during
laparoscopic surgery for choledochal cyst, Pediatr. Surg. Int. 31 (2015)
983–986.

[8] A. Tocchi, G. Mazzoni, G. Liotta, L. Lepre, D. Cassini, M.  Miccini, Late
development of bile duct cancer in patients who had biliary-enteric drainage
for benign disease: a follow-up study of more than 1000 patients, Ann. Surg.
234 (2001) 210–214.

[9] Y. -Pannis, P.L. Fagniez, D. Brisser, F. Lacaine, H. Levard, J.M. Hay, Long term
results of choledochoduodenostomy versus choledochojejunostomy for
choledocholithiasis, French Assoc. Surg. Res. Gynecol. Obstetr. 177 (1993)
33–37.

10] C.P. -Johnson, S.K. Sarna, V.E. Cowles, J.L. Osborn, Y.R. Zhu, L. Bonham, et al.,
Motor activity and transit in autonomically denervated jejunum, Am.  J. Surg.
167  (1994) 80–88.

11] L. -Le Blanc-Louvry, P. Ducrotte, J.L. Manouvrier, C. Peillon, J. Testart, P. Denis,
Motility of the Roux-en-Y hepaticojejunostomy in asymptomatic patients,
Am.  J. Gastroenter. 94 (1999) 2501–2508.

12] J.M. -Collard, R. Romagnoli, Roux-en-Y jejunal loop and bile reflux, Am. J. Surg.
179 (2000) 298–303.

13] R.A. -Agha, A.J. Fowler, A. Saetta, I. Barai, S. Rajmohan, D.P. Orgill, the SCARE
Group, The SCARE statement: consensus-based surgical case report
guidelines, Int. J. Surg. 34 (2016) 180–186.
uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30325-0/sbref0065
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Hepatic ductoplasty for iatrogenic Bismuth type 2 bile duct stricture: A case report
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	Conflict of interest
	Funding
	Ethnical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	References


