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Choledochal cyst in the pediatric population: experience of 13
laparoscopic procedures in two years at a single institution
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ABSTRACT

Objective: to describe the first 13 cases of laparoscopic correction of common bile duct cyst in the Pequeno Principe Hospital, Curitiba,
Parand, Brazil. Methods: we performed a retrospective analysis of medical records of cases of choledochal cyst operated by laparoscopy
between March 2014 and September 2016. Results: of the 13 patients, eight were female and the mean age at surgery was 7.8 years. The
most common symptom was abdominal pain. The hepaticoduodenal anastomosis was the most used reconstruction technique, in 84.6%
of the cases. There was no conversion to laparotomy or intraoperative complications. Only one patient presented anastomotic fistula and
was reoperated by laparotomy. All patients were followed up in an outpatient clinic, were asymptomatic and had no episode of cholangitis
after surgery, with a mean follow-up of 16 months. Conclusion. laparoscopy is a safe method to correct choledochal cysts, even in younger
children, with low rates of complications and low rates of conversion to open surgery when performed by well trained surgeons.
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INTRODUCTION

holedochal cysts are rare anomalies of the bile ducts’,
C characterized by disproportionate dilatation of the
biliary ductal system?. They were initially described by
Vater, in 1723, and classified by Todani et al.3, in 1977.
It is estimated that the overall incidence is one in every
150,000 live births, with a female predominance of 4:1'.
They may manifest only in adulthood, but about 60% of
cases are diagnosed in the first decade of life*. There are
several etiological explanations, but the most accepted
is the Babbitt Theory, which attributes the formation
of the cysts to an abnormality at the junction of the
pancreatic duct with the common bile duct, outside the
Vater ampulla, resulting in a common long canal, which

allows the reflux of pancreatic juice into the bile duct®.
The active pancreatic enzymes provoke inflammation
and weakness of the walls of the bile duct, leading to the
formation of the cysts. Patients with extensive dilatations
of the biliary tract have a predisposition to biliary stasis,
leading to recurrent cholangitis, calculus formation
and, ultimately, secondary biliary cirrhosis and malgyn
transformation®. Complete cyst excision is the best
treatment strategy and involves complete resection of
the cyst associated with bile duct reconstruction®. From
the first report, by Farello et al.’, in 1995, laparoscopic
excision of cysts with Roux-en-Y and hepaticojejunal
anastomosis reconstruction in children has gained
worldwide attention?.

The objective of this study was to describe the

1 - Pequeno Principe Hospital, Department of Pediatric Surgery, Curitiba, PR, Brazil.
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first 13 cases of laparoscopic correction of congenital
dilatation of the biliary tract in our institution during a
period of two years, to discuss its results and to carry out
a review of the literature.

METHODS

We performed a retrospective evaluation
of the medical records of patients submitted to
laparoscopic choledochal cyst treatment between
March 2014 and September 2016. We used a
standardized questionnaire to collect data the following
data: name, gender, age at diagnosis, age at time of
surgery, episodes of pancreatitis prior to treatment,
symptoms, imaging and classification of Todani, surgical
technique chosen, intraoperative and postoperative
complications, hospitalization time, follow-up, and
postoperative symptoms. We tabulated the data in a
Excel® spreadsheet for descriptive analysis.

The research was previously approved by the
Ethics Committee of the Institution, with CAAE opinion:
58448116.3.0000.0097.

RESULTS

During the study period, 13 laparoscopic
choledochal cyst resections were performed. Eight
(61.5%) patients were female and five (38.5%) were
male. The mean age at diagnosis was 6.4 years (ranging
from two months to 11.4 years) and, at the time of
surgery, it was 7.8 years (ranging from two months
to 14.3 years). Regarding the episodes of pancreatitis,
53.8% of the patients(7/13) presented acute pancreatitis
prior to the etiological diagnosis. Abdominal pain was
the most frequent clinical manifestation, as described
in table 1.

Table 1. Clinical picture

Symptoms Number of %
patients
Abdominal pain 12/13 92.3%
Jaundice 6/13 46.1%
Vomiting 2/13 15.3%
Fever 1713 7.7%

Table 2 shows data for each patient.

The diagnosis was confirmed by ultrasonography
and magnetic resonance cholangiopancreatography
in all patients. In cases of acute pancreatitis, hepatic
function and amylase tests were performed to evaluate
clinical and laboratory improvement. Hepaticoduodenal
anastomosis was the most commonly performed biliary
reconstruction procedure in 84.6% of the cases. There
was no conversion to laparotomy or intraoperative
complications. All patients underwent drainage of
the abdominal cavity with a suction drain for a mean
period of 6.7 days and the mean time of hospitalization
was 7.7 days (ranging from five to 26 days). One
patient presented biliary fistula and was reoperated by
laparotomy on the ninth day after the first surgery to
reinforce the anastomosis. This patient had a history of
more than one episode of preoperative pancreatitis and
presented large amounts of adhesions and friable tissues
in the first procedure.

All patients remained in outpatient follow-up,
were asymptomatic and did not present postoperative
cholangitis, with an average follow-up of 16 months
(ranging from eight months to 2.6 years). One patient
developed vomiting and abdominal pain after surgery.
Upper gastrointestinal endoscopy demonstrated positive
Helicobacter pylori gastritis and the patient displayed

clinical improvement after treatment.
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Table 2. Patients’ characteristics.
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1 7 years 10.8 M Pain + No HJ None 8 2.6 Asymptomatic
years jaundice days years
2 5 7 M Pain No HJ None 6 2.6 Asymptomatic
months  months days years
ago ago
3 7.1 7.2 F Pain No HD None 5 2 years  Asymptomatic
years years days
4 7.3 7.4 M Pain, Yes HD Biliary 26 1.9 Asymptomatic
years years jaundice, fistula  days years
fever
and
vomiting
5 4.6 4.7 F Pain + No HD None 6 1.8 Asymptomatic
years years jaundice days years
6 8 years 9 years M Pain Yes HD None 6 1.7 Asymptomatic
days years
7 6.6 6.7 F Pain + Yes HD None 6 1.6 UGIE:
years years vomiting days years H. pylori +
8 2 2 F Ictericia No HD None 6 1.3 Asymptomatic
months ~ months days years
9 9.4 9.5 F Pain + Yes HD None 6 1.1 Asymptomatic
years years vomiting days years
10 1.4 124 F Pain Yes HD None 5 10 Asymptomatic
years years days  months
n 7.3 8.5 M Pain + Yes \Y HD None 5 9 Asymptomatic
years years jaundice days  months
12 4 years 14.3 F Pain No \Y HD None 5 8 Asymptomatic
years days  months
13 10.3 10.4 F Pain, Yes HD None 6 8 Asymptomatic
years years jaundice days  months
and
fever

M: Male; F: Female; HJ: Hepaticojejunal anastomosis; HD: Hepaticoduodenal anastomosis; LOS: Length of Stay; UGIE: Upper gastrointestinal endoscopy.
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DISCUSSION

Congenital biliary dilatation represents a
diagnostic and therapeutic challenge for pediatric
surgeons, requiring a high degree of suspicion and
efficient etiological investigation for the correct diagnosis
and appropriate treatment*. About 80% of the patients
become symptomatic in childhood® and the most
common symptoms are abdominal pain, in about 60%
of cases, jaundice, in 80% and vomiting, in about 44%?¢.
The classic triad of jaundice, abdominal pain and palpable
mass is found in only 20% of patients, predominantly in

the pediatric age group’. The patients in this series were
predominantly female (61.5%), but in proportions not
as superior as those reported in the literature, 4:1 for
the female gender. Regarding symptoms, most of them
presented pain (92.3%) and jaundice (46.1%) as described
in the literature, but no patient presented the classic
triad. Todani’s classification is still the most accepted and
used throughout the world (Figure 1)'°. According to the
literature, the most common form in children is type I, in
up to 75% of cases, as found in this series, followed by
type IV, in about 19% of cases?.

choledochus

choledochus

I Cyst limited to the extra-hepatic biliary tree

IA - Saccular dilatation of distal choledochus

IB - Saccular dilatation of common hepatic duct and

IC - Fusiform dilatation of common hepatic duct and

I

Supraduodenal choledochal diverticulum, normal
gallbladder and common hepatic duct

III

Choledochocele: intraduodenal diverticulum

intra-hepatic cysts

without intra-hepatic alterations

1\Y Dilatation of intra and/or extra-hepatic ducts

IV A - fusiform dilatation of extra-hepatic duct and

IV B - multiple cysts of extra-hepatic biliary tree,

alterations

Caroli's Disease

Vv Multiple intra-hepatic cysts, without extra-hepatic

When associated with hepatic fibrosis, is named

s
-3
“J
-4
5

Figure 1. Todani classification (1977) for bile duct cysts.

Currently, the investigation begins with
ultrasonography, which presents high sensitivity for
diagnosis of diseases of the biliary tract. Prenatal
diagnosis has been described, in some cases, as of the
15th week of gestation and has become increasingly
frequent in our environment?. In this series only one
patient received prenatal diagnosis. Noninvasive tests to

define the anatomy of the biliary tree include computed
tomography (sensitivity and specificity of about 90%),
hepatic-biliary scintigraphy with technetium-99 and
magnetic resonance imaging (70 to 100% sensitivity and
90 to 100% specificity). All these methods can be used
as a diagnostic approach, magnetic resonance imaging
being the gold standard'“. All patients in this sample were
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submitted to ultrasonography and magnetic resonance
imaging for diagnostic confirmation.

After diagnostic confirmation, the treatment of
choiceissurgical and consists of acomplete resection of the
cyst accompanied by reconstruction with a biliodigestive
anastomosis. Regarding the laparoscopic approach, the
main advantages include excellent visualization and lower
blood loss', as well as better postoperative recovery, less
surgical trauma, less postoperative pain, less trauma to
the abdominal wall, shorter drainage time of the cavity,
reduction of postoperative paralytic ileus time and shorter
hospitalization time. General complications and mortality
rates are also lower compared with the series of patients
treated by open surgery''3. The surgical approach
consists of the complete removal of the cyst associated
with the reconstruction of the biliary tree through a
bilioenteric anastomosis. Although hepaticojejunostomy
has been considered the gold standard for many years,
hepaticoduodenostomy has been gaining more and more
adherents and has been preferred by many surgeons who
claim shorter operative time, less chances of postoperative
adhesions, shorter hospitalization time, lower incidence of
anastomotic fistulas, and also greater ease of endoscopic
dilatation in case of anastomosis stenosis®. The majority
of patients in this series underwent reconstruction
by hepaticoduodenal anastomosis. Only the first two
patients were submitted to hepaticojejunostomy.

Another  controversial  issue  regarding
treatment concerns the drainage of the abdominal
cavity. Recent studies have demonstrated some aspects
of drainage, such as severe infections and narrowing of
the common hepatic duct'. However, surgeons who opt
for drainage do so in order to early diagnose possible
biliary fistulas. In this series all patients were submitted to

RESUMDO

drainage of the abdominal cavity. No patient presented
complications related to drainage and there was one
case of biliary fistula, that was diagnosed early due to the
use of the drain. In addition to biliary fistula, described
in the literature as present in up to 10% of patients,
other postoperative complications may occur, but they
are uncommon, such as dehiscence of the anastomosis,
cholangitis, pancreatitis, intestinal obstruction due to
adhesions and surgical wound infection'™.

Regarding follow-up, some studies have shown
that even patients with prenatal diagnosis and surgery in
the first year of life present changes in liver biopsies as
a result of biliary obstruction, with ductal proliferation,
fibrosis and even cirrhosis*. Malignant alterations of the bile
duct epithelium may occur even after removal of the cyst
and, therefore, patients need to be followed and observed
for symptoms’ recurrence. Some of these malignant
transformations have been seen even in areas distant
from the original cyst. Common sites for the development
of malignancies are the bile duct (50%), the gallbladder
in nonoperated patients (43%), and the peri-ampullary
region (2.5%)?. During the follow-up period the patients
in this sample did not present additional complications,
symptoms’ recurrence or signs of malignancy.

The results obtained in our series are
comparable to the ones presented in the literature,
confirming that laparoscopic choledochal cyst repair
is feasible, even in young children, with low rates of
complication and conversion to laparotomy when
performed by experienced and well-trained surgeons.
Hepaticoduodenal anastomosis has become the technique
of choice for many surgeons in this team, since it provides
easier anastomosis, shorter surgical and hospitalization
time, and low complications in the mid-term follow-up.

Objetivo: descrever os primeiros 13 casos de correcao laparoscopica de cisto do ducto biliar comum no Hospital Pequeno Principe,
Curitiba, Parand, Brasil. Métodos: andlise retrospectiva dos registros médicos em prontuario dos casos de cisto de colédoco operados
por via laparoscopica entre marco de 2014 e setembro de 2016. Resultados: dos 13 pacientes, oito eram do sexo feminino e a média
de idade na ocasiao da cirurgia foi de 7,8 anos. O sintoma mais comum foi dor abdominal. A anastomose hepatico-duodenal foi a
técnica de reconstrugdo mais utilizada, em 84,6% dos casos. Nao houve conversao para laparotomia ou complicacdes intraoperatorias.
Apenas um paciente apresentou fistula da anastomose e foi reoperado por laparotomia. Todos permanecem em acompanhamento
ambulatorial, com tempo de seguimento médio de 16 meses, assintomaticos e ndo apresentaram episédio de colangite ap6s a cirurgia.
Conclusao: a laparoscopia é um método seguro para corre¢do dos cistos de colédoco, mesmo em criancas mais jovens, com baixas taxas
de complicacdes e baixas taxas de conversdo para cirurgia aberta quando realizada por cirurgides com bom treinamento.

Descritores: Pediatria. Cisto do Colédoco. Laparoscopia. Anastomose em-Y de Roux. Anastomose Cirurgica.
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