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a b s t r a c t

Spontaneous perforation of choledochal cyst is a rare presentation. Complicated choledochal cysts are
routinely managed by staged open surgical procedures for excision and reconstruction [1, 2]. Complex
laparoscopic surgery in infants is an evolving field but no reports have been published describing a
minimal invasive approach to the management of spontaneous perforation of choledochal cyst. We
report a case of perforated choledochal cyst in a 12 week old, female which was managed by single stage
laparoscopic resection of the cyst with biliary reconstruction. She presented with fever and bilious
vomiting for 4 days. She had chemical pancreatitis and further work up showed her to have a perforated
choledochal cyst. After conservative treatment of her pancreatitis, she underwent laparoscopic resection
of the choledochal cyst with reconstruction. She had an uneventful postoperative recovery. This is the
first ever reported case of laparoscopic management of a perforated choledochal cyst in infants which
was managed by single stage laparoscopic surgery with immediate reconstruction.
� 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Choledochal cyst is a rare congenital disorder characterized by
abnormal dilatation of the biliary system. Classic presentation in-
cludes the triad of abdominal pain, jaundice and palpable mass in
children younger than 10 years of age [1e4]. Spontaneous perfo-
ration of choledochal cyst is a rare presentation with or without
peritonitis [5]. There are several reports of the management of
complex pancreatico-biliary issues using minimally invasive tech-
niques. These include reports of successful laparoscopic resection
and reconstruction of symptomatic but non perforated choledochal
cysts even in neonates [6]. Perforated cysts are generally managed
by two-stage or single-stage open procedures, with recent trend
toward single-stage open procedure [7,8].

1. Case report

We present a case of a three month old female diagnosed with a
perforated choledochal cyst, successfully managed by laparoscopic

single stage resection and reconstruction with Roux-en-Y
hepaticojejunostomy.

She was born at 36 weeks by cesarean section and did not have
any other previous significant medical, surgical or birth history. She
presented to the emergency room secondary to fever, intermittent
cry and non bilious vomiting of 4 days duration. Her blood tests at
presentation were significant for a leukocytosis of 24.4 � 109/L and
elevated lipase at 1089 U/L with a normal amylase level. Her bili-
rubin was slightly elevated at 2.1 mg/dL and her Gamma Glutamyl
Transpeptidase level was raised to 412 U/L. After initial resuscita-
tion and hydration, imaging studies were obtained.

Abdominal ultrasound showed ascites and prominent
distal common bile duct (CBD). Magnetic resonance chol-
angiopancreatography (MRCP) showed fusiform dilatation of the
CBD with the dilatation extending up to the head of the pancreas.
The distal part of CBD appeared normal consistent with a Type 1 A
choledochal cyst. The cyst measured 1.3 � 1 � 0.7 cm in dimension
(Fig. 1). The final diagnosis based on the history, clinical examina-
tion and investigations was perforated type I A choledochal cyst.

She was treated with intravenous fluids, bowel rest and empiric
antibiotics. After 3 days of conservative management, the child
improved dramatically and a follow up USG showed improving
ascites and the lab values improved as well. At that point the child
was scheduled for a diagnostic laparoscopy, resection of chol-
edochal cyst and biliary reconstruction.
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Laparoscopy was performed using 4 ports (Fig. 2). The chol-
edochal cyst was identified with its site of perforation in the
anterior wall with surrounding inflammation. The cyst extended
distal to the insertion of the cystic duct up to duodenum where its
caliber normalized (Fig. 3). The gallbladder was left attached to the
liver bed and was helpful for cephalad retraction of liver. The he-
patic artery and portal vein were separated from the posterior wall
of the cyst. The cyst was transected proximally at the level of
insertion of the cystic duct and distally an endoclip was applied to
the common bile duct where its diameter normalized and the
choledochal cyst transected.

We chose to perform Roux-en-Y hepaticojejunostomy for biliary
drainage, and exteriorized the proximal jejunum through an
enlarged umbilical incision. Jejunum was transected at 15 cm from
the ligament of Treitz. A 25 cm Roux-en-Y limbwas measured and a
stapled Jejuno-jejunostomy was constructed extracorporeally. The
roux limb was delivered back and pneumoperitoneum was estab-
lished again. An ante-colic hepaticojejunostomy using 5.0 inter-
rupted vicryl intracorporeal sutures was fashioned (Fig. 4).
Cholecystectomy was completed and a JacksonePratt drainwas left
at the site of hepaticojejunostomy. EBL was 15 mL. Operating time
was 280 min.

Postoperatively, the child was transferred to the intensive care
unit overnight for observation. She remained on intravenous fluids
postoperatively. She had stooling on postoperative day 2 and diet
was started the same day. The Jackson-Pratt drain was removed on
the fourth postoperative day. By day 5, shewas able to tolerate up to
90 mL of feeds every 3 h and was discharged home.

She was followed up as an outpatient 6 weeks after surgery and
her postoperative recovery has been uneventful.

2. Discussion

Choledochal cyst is a dilatation or diverticulum of all or part of
the common bile duct. The incidence varies with geographical
location ranging from 1:2,000,000 to 1:13,000. It is seen more
commonly in Asians and there is a female preponderance up to 3:1
[9e11].

Morphological classification of choledochal cysts by Alonso-Lej
et al. was revised by Todani et al. in 1977 to include five different
types including two different subtypes for type I cyst based on the
extent of involvement of the duct [11]. Type I cyst which includes
fusiform dilatation of the extra hepatic duct is the most common
type and accounts for up to 85% of cases [12].

The majority of choledochal cysts present before the age of 10
and clinical presentation includes recurrent abdominal pain with
RUQ mass (30e60%), conjugated hyperbilirubinemia (80%) and or
failure to thrive [3,4]. The classic triad of jaundice, right upper
quadrant mass and pain is known to occur only in a minority of
patients [13,14]. Non-specific symptoms include fever, nausea,
vomiting, pruritus or loss of weight. Biliary cysts may also be
diagnosed incidentally during prenatal ultrasound or asymptom-
atic patients undergoing imaging for unrelated causes.

If left untreated, choledochal cysts may become symptomatic
with abdominal pain and may be complicated by cholangitis
likely from biliary stasis. Biliary stasis may also predispose to

Fig. 1. Magnetic resonance cholangiopancreatography images of choledochal cyst.
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