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INTRODUCTION:  Choledochal  cyst  is  a rare benign  congenital  dilation  of  the  bile  duct,  which  causes  recur-
ring disturbing  symptoms  without  totally  resection.  Nonetheless,  postoperative  complications  are  still  a
common  issue.  A step  up  management  for  patients  with  complex  complications  is required  to address
the  problem.
CASE  PRESENTATION:  We  report  a 10-year-old  child  who  suffered  complex  postoperative  complications
after  choledochal  cyst  resection  at the  age  of  5, including  cholangitis,  bilioenteric  stenosis  and  cystolithi-
asis in  remnant  intrapancreatic  duct  cyst.  She  occasionally  endured  episodes  of  epigastric  pain,  fever  and
jaundice afterwards.  As  the symptoms  and  recurrent  rate  were  worsen  over  time,  the patient  was  admit-
ted multiple  times  and  various  approaches  (balloon  dilation,  percutaneous  transhepatic  biliary  drainage,
endoscopic  retrograde  cholangiopancreatography  and  laparoscopic  surgery)  were  applied.  Afterwards,
patient  recovered  and  discharged  without  any  complications.
CONCLUSION:  Our  case  presented  sophisticated  complications  relating  to  choledochal  cyst  that  were

successfully  treated  by a combination  of modern  minimal  invasive  techniques.  Despite  operated  by  expe-
rienced  surgeons,  the  post-op  complications  are  still  a  concerned  problem  due  to  difficult  laparoscopic
techniques,  injuries  of hepatic  artery,  infection  and  risk  of malignancy.  We  suggested  that  minimal-
invasive  procedures  should  be  considered  first  with  the  aim  of  relieving  symptoms,  biliary  drainage  and
preparing  for  the reoperation.

©  2020  The  Author(s).  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

Choledochal cyst (CC) is defined as a congenital dilatation in
xtra or intra – hepatic part of biliary tree, mostly occurs in
Please cite this article in press as: H.V. Nguyen, et al., Treatment of com
minimal invasive therapies: A case report, Int J Surg Case Rep (2020), 

emale and Asian population [1]. Patients will endure episodes of
riad symptoms including abdominal pain, jaundice and abdominal

ass. The risk of malignancy could reach over 10% at the age of 30
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without proper treatment [2]. In most cases, the conditions could be
treated by radical laparoscopic surgery [3]. However, patients could
face various postoperative (post-op) complications (i.e. biliary fis-
tula, bowel obstruction, intussusception, anastomotic stenosis and
pancreatic cyst remnant) [1]. Stenosis of choledochal-jejunal anas-
tomosis could occur as a consequence of small, tensive anastomosis,
inflammation or infection. Besides, it was  reported that a minority
of patients may  experience remnant intrapancreatic duct cyst, as it
was not entirely resected during the first operation [4]. But rarely
both happen in one patient and surgery is still a mainstay treatment
for these complications. In this report, we introduce a 10-year-
old girl case who suffered bilioenteric anastomotic stricture and
plex complications after choledochal cyst resection by multiple
https://doi.org/10.1016/j.ijscr.2020.06.104

remnant intrapancreatic duct cyst-originated stones that was  suc-
cessfully treated by multiple state-of-the-art tools. The work has
been reported in line with SCARE criteria [5].

oup Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. CT-scan showed the stones in remnant pancreatic cyst duct (arrow) and HJ anastomosis (arrowhead).
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Fig. 2. Balloon dilation in hep

. Case report

A 10-year old girl came to the hospital with the symptoms of
ever, fatigue and abdominal pain. Her parents reported a history of
aparoscopic operation at another center due to type I choledochal
yst at the age of 5, which had been identified after episodes of
ever and jaundice since birth. The laparoscopic resection was  con-
ucted with cyst removal and hepatico-jejunal (HJ) anastomosis.
ince then, abdominal pain and low-grade fever relapsed with-
ut signs of anastomotic stenosis and cystolithiasis three or five
imes each year. As the symptoms were worsen and the frequency
ncreased, she was admitted and did a thorough examination. She
ad mild fever (around 38 ◦C), no sign of jaundice, intermittent pain

n right upper quadrant 5–6 times per day. Her blood test showed
he signs of infection, and amylase was higher than normal (twice-
old to upper limited normal value). The computed tomography
CT) scan (after 4 years since the first operation) showed a sign of
ommon hepatic duct dilation and stones in the remnant pancre-
tic duct cyst (Fig. 1). Cholangiography and endoscopic retrograde
holangiopancreatography (ERCP) showed the stricture in bilioen-
eric anastomosis and pancreatic cyst remnant. We  considered the

inimal intervention since it was effective with the successful rate
f more than 90% and without the risk of pancreatitis and severe

nfection when dissecting the pancreatic cyst. After excluding other
Please cite this article in press as: H.V. Nguyen, et al., Treatment of com
minimal invasive therapies: A case report, Int J Surg Case Rep (2020), 

auses of fever, the patient underwent balloon dilation (Fig. 2). The
ymptoms relieved and she was discharged 4 days afterwards.

One month later, the symptoms reappeared and we spotted
tones in proximally to the anastomosis as well as remnant duct.
ejunal anastomosis stenosis.

Liver function test deranged (AST/ALT was  64/95 U/L). The labora-
tory results did not show any sign of biliary obstruction (bilirubin
was normal), ALP and GGT was not further examined. A biliary
drainage was  taken by radiologist to reduce the severity of infection
and the risk of post-op fistula as the team planned for the second
operation (Fig. 3).

The operation was  conducted after 14 days. Intraoperative find-
ings revealed that the anastomosis was thickened and strictured
due to inflammation. The HJ anastomosis was then opened and
a stone was  found in proximal margin of pancreatic cyst rem-
nant. Thus, pancreatic cyst remnant with stone inside was also
eliminated and clipped as well as new bilioenteric anastomosis
was performed (Fig. 4). The biliary drainage was kept as a protec-
tive tool for avoiding bile leak and stenosis. Histopathology results
showed the sign of inflammation in HJ anastomosis without any
sign of malignancy. She was discharged 11 days after the opera-
tion without any complications. The follow-up at 1 and 3 months
showed remarkable improvement as physical conditions improved,
laboratory results returned to normal value and MRI  at 3 months
illustrated a good anastamosis.

3. Discussion
plex complications after choledochal cyst resection by multiple
https://doi.org/10.1016/j.ijscr.2020.06.104

Choledochal cyst is classified into 5 types, with type I the most
common form, in which the common bile duct but not intrahepatic
duct is dilated. Our patient had type I cyst, hence it was removed
during the first operation and a HJ anastomosis was  performed.

https://doi.org/10.1016/j.ijscr.2020.06.104
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Fig. 3. Biliary drainage in the second hospitalization (arrowhead: proximal drainage end).
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Fig. 4. Minimal invasive surgery in stone 

Complications after laparoscopic choledochal cyst resection are
ommon, including anastomotic stricture, pancreatic cyst rem-
ant with lithogenesis. Anastomotic stricture is found in 2.5–17%
f patients after biliary-enteric anastomosis [6]. The main causes

nclude infection and inflammation, small diameter and tension.
et an accepted definition for bilioenteric stricture has been pub-

ished, some author defined as a radiologically demonstrated
arrowing with relevant symptoms of obstructive (jaundice,
holangitis and deranged liver function) [6,7]. However, percu-
aneous transhepatic cholangiography has still been considered
o achieve definitive diagnosis [8]. On the other hand, remnant
holedochal cyst has been shown to increase the risk of malig-
ancy. The mechanism of cancer development remains unclear,
hich may  relate to inflammation, cell regeneration and DNA

reaks caused by K-ras and p53 mutations [9]. Malignant cyst
ccurred mostly in type I and type IVa patients, followed by type
Please cite this article in press as: H.V. Nguyen, et al., Treatment of com
minimal invasive therapies: A case report, Int J Surg Case Rep (2020), 

 [9,10]. Both complications can affect patients’ quality of life as
ell as survival [11]. Thus, follow-up with awareness of likely

omplications is essential for early diagnosis and prompt treat-
ent.
al (arrowhead) and redo HJ anastomosis.

Complications usually occur separately in patients with chole-
dochal cyst. To our best knowledge, there is still no literature
case being reported a group of complications in one patient.
Thus, a comprehensive and step up management is necessary
to treat these conditions. Some authors pointed out that bal-
loon dilation should be the first step as successful rate was  81%,
whereas reoperation was  considered as the final choice in all
circumstances [12]. In addition, Sheng proposed that no delay
in intervention should be showed in biliary obstruction [13].
Since the anastomosis’s quality depends on many factors as men-
tioned above and the risk of post-op pancreatitis is fairly high,
balloon dilation should be performed first if possible. Balloon
dilation was  used for widening the anastomosis and reliving
symptoms but was  not the most effective method [14]. Although
one-year success rate was reported as more than 90%, stenosis
reoccurred after 1 month of intervention in our patient. There-
plex complications after choledochal cyst resection by multiple
https://doi.org/10.1016/j.ijscr.2020.06.104

fore, reoperation was  inevitable and several approaches was
considered including open/laparoscopic hepatico-jejunostomy,
hepatico-duodenostomy (HD). Laparoscopic HJ anastomosis was
then performed as the degree of adhesion was  low, the blood loss

https://doi.org/10.1016/j.ijscr.2020.06.104
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s well as hospitalized days was demonstrated to be lowered and
aparoscopic HD was associated with bile gastritis, duodenogas-
ric reflux and harder to carry out [15,16]. Based on our personal
xperience, if patients have multiple lesions at once, preoperation
ntervention such as biliary drainage should be utilized to reduce
ost-op complications.

. Conclusion

Choledochal cyst-related morbidities are still the concerned
roblem for doctors. The application of laparoscopic surgery has
een showed to be effective. When re-operation is the optimal
ethod, other tools should be used to prepare and reduce the risk

nd morbidity of surgery.
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