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Abstract
Introduction Type IV-A choledochal cyst (CDC) has been considered to have a poor prognosis due to the high 
incidence of postoperative anastomotic strictures and intrahepatic stones. This study aimed to evaluate the surgical 
outcomes of children with type IV-A CDC and to provide insights for clinical diagnosis and treatment.

Methods The study retrospectively analyzed patients from June 2015 to December 2018 at our center, 76 children 
were diagnosed with type IV-A CDC. All patients underwent single-incision laparoscopic choledochal cyst excision 
and Roux-en-Y hepaticojejunostomy. The decision to perform ductoplasty was made by comprehensively considering 
the intrahepatic duct dilatation (IHDD) and stricture. All patients were followed up 1, 3, and 6 months postoperatively, 
and then every 1 year thereafter. Patients were categorized into two groups based on IHDD changes postoperatively: 
the long-term group (LTG), with IHDD persisting for over a year, and the short-term group (STG), where IHDD 
normalized within a year. Single/multiple factor logistic regression was used to analyse the factors influencing 
postoperative IHDD.

Results The median follow-up period was 80 months, with a range from 64 to 101 months. The decrease in 
postoperative liver function parameters, compared to preoperative levels, was statistically significant. Two patients 
(2.63%) developed bile leaks. One patient (1.32%) developed anastomotic stricture. All patients’ IHDD returned to 
normal size. Fifty-six (73.7%) patients showed normalization of IHDD within one-year postoperatively. The median 
recovery time for IHDD in patients was 1.65 months, ranging from 3 days to 74 months postoperatively. There were 
significant differences in intrahepatic biliary sludge and stones and maximum diameter of IHDD between STG 
and LTG. Logistic regression was used to analyse the factors and found that intrahepatic biliary sludge and a wider 
maximum diameter of IHDD were risk factors for postoperative long-term IHDD in patients.
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Introduction
Type IV-A choledochal cysts (CDC) are characterized by 
extrahepatic choledochal cysts and intrahepatic duct dil-
atation (IHDD) [1–4]. Traditionally, type IV-A CDC has 
been associated with a poor prognosis due to the high 
incidence of postoperative anastomotic strictures and 
intrahepatic stones [5, 6]. A study involving 14 patients 
with type IV-A CDC revealed that six patients expe-
rienced persistent dilatation postoperatively, and one 
developed multiple intrahepatic stones, eventually lead-
ing to cholangiocarcinoma [7].

Single-incision laparoscopic surgery has been increas-
ingly utilized in various pediatric surgical procedures 
because of its minimal invasiveness, favorable cosmetic 
results, and quicker postoperative recovery [8–10]. Selec-
tive ductoplasty can address strictures at the hepatic 
hilum and improve surgical outcomes [11].

The optimal surgical intervention for type IV-A CDC 
remains controversial, and there is a lack of related 
research focusing on children with type IV-A CDC. This 
study evaluates the surgical outcomes of children with 
type IV-A CDC at our center and aims to provide insights 
for clinical diagnosis and treatment.

Methods
Study population
From June 2015 to December 2018, a total of 717 chil-
dren were diagnosed with CDC at our center, of which 
78 were classified as type IV-A according to the Todani 
classification【Figure 1】 [4, 12]. Demographics, pre-
operative ultrasonography, computed tomography (CT), 
perioperative laboratory results (within one week before 
and after surgery) and intraoperative cholangiography 
data were collected. Preoperative and intraoperative 
imaging examination revealed the shape of cysts, the 
diameter of IHDD, and existence of intrahepatic bile 
sludge or stones. Diagnosis was based on preoperative 
CT, abdominal ultrasonography, and intraoperative chol-
angiography. Two patients were excluded due to loss to 
follow-up, resulting in a final cohort of 76 patients.

Surgical methods
All patients underwent a single-incision laparoscopic 
choledochal cyst excision and Roux-en-Y hepaticojeju-
nostomy [8, 13]. The patient was positioned supine with 
the head elevated and feet lowered. The surgeon stood 
between the patient’s legs, and the laparoscopic assis-
tant was positioned on the patient’s left side. A single 

incision was made at the umbilicus for the insertion of 
the camera and operational trocars【Figure 2】. The 
gallbladder was suspended by piercing the serosal layer 
at the base with a silk suture. Intraoperative cholangiog-
raphy was then performed. A second suspension suture 
was placed through the proximal common hepatic duct, 
and a third suture was used to suspend the middle of the 
cyst for easier dissection and removal. The distal end of 
the cyst was severed proximally to the pancreaticobili-
ary junction. If there was no stricture at the distal end, it 
was ligated using a Hem-o-Lok clip; otherwise, no liga-
ture was applied. The proximal end of the cyst was tran-
sected along its upper edge. Intrahepatic bile ducts were 
inspected with a laparoscopic camera. The decision to 
perform ductoplasty was made based on a comprehen-
sive assessment of IHDD and the strictures, guided by 
intraoperative findings and cholangiographic evaluation. 
Ductoplasty was performed as previously reported [11], 
with splitting the anterior wall of stricture vertically to 
the place of dilatation and suturing transversely【Figure 
3】. When stenosis involved the exit of the left or right 
hepatic ducts, the lateral wall of the stenotic segment is 
split longitudinally into the dilated portion. The incision 
is then spread open transversely and anastomosed with 
the jejunum【Figure 4】. For strictures at the exits of 
the left and right hepatic ducts, the stenotic segment is 
carefully split along the lateral wall and extended into the 
dilated portion of the duct, followed by a bi-ductal hepat-
icojejunostomy. Bile sludge and stones were evacuated by 
irrigation.

Follow-up and grouping
Postoperative follow-ups were conducted at 1, 3, and 
6 months, and annually thereafter. These evaluations 
included laboratory tests and abdominal ultrasonogra-
phy. Based on the changes of postoperative IHDD, the 
patients were divided into 2 groups: (1) long-term group 
(LTG): patients whose IHDD remained dilated for more 
than one year postoperatively; and (2) short-term group 
(STG): patients whose IHDD returned to normal size 
within one year postoperatively. Normal size was defined 
as the diameter of the intrahepatic duct corresponding to 
that of normal children of the same age, or the absence of 
noticeable intrahepatic duct dilatation, as determined by 
ultrasonography [14–16].

Conclusion Single-incision laparoscopic hepaticojejunostomy with selective ductoplasty are safe and effective for 
children with Type IV-A CDC. Long-term follow-up is recommended for children presenting with intrahepatic biliary 
sludge and larger IHDD.
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Ethics approval
This study is a retrospective study, which adhered to 
the ethical standards set by the World Medical Associa-
tion’s Declaration of Helsinki and was approved by the 
Ethical Committee of the Capital Institute of Pediatrics 
(SHERLL2022047), and written informed consent was 
received from the legal guardians of all participants.

Statistical analysis
Statistical analysis was performed using SPSS 27.0. Nor-
mally distributed data were presented in the form of 
Mean ± SD, while non-normally distributed data were 
represented using Median (P25, P75). Categorical vari-
ables were presented as numbers and percentages. 
Data comparisons between the two groups was per-
formed using t-test, rank sum test, chi-square test, and 
Fisher’s exact test: Student’s t-test was used for normal 
distribution data, Mann-Whitney U test was used for 

non-normally distribution data, chi-square test and Fish-
er’s exact test were used for categorical variables data. 
Univariate and multivariate logistic regression analyses 
were used to determine the factors influencing the time 
of postoperative IHDD. A p-value <0.05 was considered 
statistically significant.

Results
Demographics and characteristics
All 76 children included in this study were diagnosed 
with type IV-A CDC, with a male to female ratio of 
1:4.43【Table 1】. The median age at surgery was 20.25 
(8.47, 43.93) months, ranging from 3 days to 177 months. 
Twenty-five patients (32.9%) were diagnosed prena-
tally. Sixty-four patients (84.2%) presented with clinical 
symptoms, The primary symptoms included abdominal 
pain (63.2%), vomiting (55.3%), fever (27.6%), and jaun-
dice (59.2%). Six patients (7.9%) presented with triad of 

Fig. 1 Intraoperative cholangiography showing the IHDD and stricture at the exits of the left and right hepatic ducts
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jaundice, pain and abdominal mass. Abnormal liver func-
tion was observed in 64 patients. Abnormal liver func-
tion was defined as elevated serum transaminase levels 
or elevated bilirubin levels. Bile sludge or stones were 
confirmed in 15 patients (19.7%) in the intrahepatic ducts 
and in 56 patients (73.7%) in the extrahepatic cysts. Per-
foration of extrahepatic cyst wall occurred in 18 patients 
(23.7%). Patients in STG and LTG showed no statistical 

differences in age, gender, prenatal diagnosis, preopera-
tive symptoms, extrahepatic bile sludge or stones, and 
perforations (p > 0.05), and there were significant differ-
ences in intrahepatic biliary sludge and stones (p = 0.02).

Imaging examinations
A total of 69 patients (90.8%) had cystic choledochal 
cysts, while 7 (9.2%) exhibited fusiform cysts【Table 2】. 

Fig. 2  Instrument arrangement for single-incision laparoscopic hepaticojejunostomy and placement of suspension sutures (arrow)
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The mean diameter (the horizontal extent) of the CDC 
was 47.76 ± 23.39  mm, with an average length (the ver-
tical extent) of 72.14 ± 31.83  mm. IHDD involved a sin-
gle lobe in 32 patients (42.1%)—with the left lobe in 26 
patients (34.2%) and the right lobe in 6 patients (7.9%)—
and spanned both lobes in 44 patients (57.9%). The 
median maximum diameter of IHDD was 20.00 (15.00, 
30.00) mm. There were no statistically significant differ-
ences between the short-term group (STG) and long-
term group (LTG) in terms of the shape, diameter, length 

of the CDC, and the location of IHDD (p > 0.05). How-
ever, significant differences were noted in the maximum 
diameter of IHDD (p = 0.003).

Operative information
The mean surgical duration was 225.95 ± 78.87  min. All 
patients underwent single-incision laparoscopic hepati-
cojejunostomy, with no patients undergoing robotic 
surgery. However, three patients (3.9%) were converted 
to open surgery intraoperatively due to pre-existing 

Fig. 3 The surgical method for stricture at the common hepatic duct. a: The common hepatic duct (black arrow). b: Splitting the anterior wall of the 
common hepatic duct (black arrow). c: The split common hepatic duct, showing the exits of the left and right hepatic ducts. the split anterior walls of the 
hepatic duct (black arrows). d: A wide anastomosis
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complicated conditions: one had severe adhesions and 
significant bleeding, another presented a heavily adhered 
cyst wall to the duodenum with unclear boundaries and a 
0.2 cm intestinal wall perforation, and a third was due to 
the large size and extensive perforation of the cyst, with 
unclear adhesions to the duodenum and pancreas. Addi-
tionally, 19 patients (25.0%) required ductoplasties due 
to excessive strictures at the hepatic hilum: 6 cases in the 
LTG and 13 cases in the STG (p > 0.05).

Perioperative laboratory results
Laboratory results were collected within one week pre- 
and post-surgery. Postoperative liver function parame-
ters, jaundice and serum amylase levels, all decreased and 
compared to preoperative levels were statistically signifi-
cant. No significant statistical differences were observed 
between STG and LTG【Table 3】.

Fig. 4 The surgical method for stricture at the exit of the left hepatic duct. a: Stricture at the exit of the left hepatic duct (white arrow). b: Splitting the 
anterior wall of the left hepatic duct. c: The split left hepatic duct, with the split lateral walls (black arrows). d: Schematic diagram of the surgical method, 
showing the stricture at the exit of the left hepatic duct (white arrow) and the split lateral walls of the left hepatic duct (black arrows)
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Postoperative complications
Following surgery, patients resumed a full diet after an 
average of 3.43 ± 1.16 days, had drainage for an average of 
4.08 ± 1.94 days, and the mean postoperative hospital stay 
was 6.38 ± 1.90 days. Two patients (2.63%) experienced 
bile leaks, and neither had perforations. One patient 
did not undergo ductoplasty at the primary surgery and 
developed a postoperative bile leak, requiring a repair 
surgery on the fifth day after surgery. The other patient 
underwent ductoplasty during the primary surgery due 
to a stricture at the hepatic hilum. Postoperative bile leak-
age occurred, and a repeated hepaticojejunostomy was 
performed on the fifth day. One child (1.32%) developed 
anastomotic stricture, underwent necessitating another 
hepaticojejunostomy five months postoperatively. There 
were no reports of cholangitis, intrahepatic duct stones, 
pancreatitis, or other long-term complications.

Postoperative IHDD and factors influencing the time of 
postoperative IHDD
The median follow-up period was 80 months opera-
tively, ranging from 64 to 101 months. All patients’ IHDD 
returned to normal size【Figure 5】. Within one month 
postoperatively, IHDD had returned to normal size in 26 
patients (34.2%). By three months, 45 patients (59.2%) 
had normalized IHDD. At six months postoperatively, 46 
patients (60.5%) had returned to normal IHDD. Within 
one year, 56 patients (73.7%) exhibited normalized IHDD. 
The median recovery time for IHDD in patients was 1.65 
months, ranging from 3 days to 74 months.

Univariate logistic regression analysis revealed that 
preoperative general information and imaging differences 
between the STG and LTG were significant【Table 4】. 
It was determined that intrahepatic biliary sludge and the 
maximum diameter of IHDD were correlated with pro-
longed postoperative IHDD. Further multivariate logistic 
regression analysis identified these two factors as signifi-
cant risk factors for long-term IHDD.

Discussion
Single-incision laparoscopic surgery has been widely 
adopted across various pediatric surgical procedures due 
to its minimal invasiveness and excellent outcomes [8, 9, 
13, 17]. Our findings indicated it a viable option for the 
surgical treatment of type IV-A CDC, providing patients 
with significant recovery advantages while reducing sur-
gical trauma.

In 2012, single-incision laparoscopic surgery was first 
reported in the treatment of children with CDCs [8]. 
Subsequently, studies had reported the use of single-
incision laparoscopy for giant CDCs [18] and perforated 
CDCs [19]. Compared to traditional laparoscopic sur-
gery, single-incision laparoscopy has shown comparable 
short-term and mid-term outcomes [13, 20, 21]. More-
over, it achieves a virtually scarless cosmetic outcome, 
meeting patient demands while advancing the pursuit of 
minimally invasive goals in laparoscopic technology. The 
management of primary strictures at the hepatic hilum is 
controversial. In 1997, Ando reported on stricture resec-
tion surgery [22], and in 1998, Todani described hepatic 
hilar anastomosis [23]. Experiences with ductoplasty 
have also been reported [11, 24], demonstrating that it is 
a safe and effective technique for correcting strictures at 
the hepatic hilum.

Single-incision laparoscopic hepaticojejunostomy 
presents unique challenges when applied to CDC in 
children. First, placement of the telescope and instru-
ments through a single umbilical port often results in 
“instrument crowding.” To minimize clashing, we used 
a longer laparoscope and shorter instruments to create 
a steeper triangulation angle, while the multi-channel 
single-incision approach further enhanced instrument 

Table 1 Demographics and characteristics of patients
Characteristics STG 

(n = 56)
LTG (n = 20) p

Age (month), M(IQR) 20.45 (4.7, 
41.20)

18.28 (10.83, 
56.50)

0.591

Gender 0.058
 Male 7 (12.5%) 7 (35.0%)
 Female 49 (87.5%) 13(65.0%)
Prenatal diagnosis 20 (35.7%) 5 (25.0%) 0.381
Preoperative symptoms (n)
 Abdominal pain 32 (57.1%) 16 (33.3%) 0.069
 Vomiting 29 (51.8%) 13 (65.0%) 0.308
 Fever 16 (28.6%) 5 (25.0%) 0.759
 Jaundice 34 (60.7%) 11 (55.0%) 0.655
Preoperative liver dysfunction (n) 48 (85.7%) 16 (80.0%) 0.807
Intrahepatic bile sludge or stones 
(n)

7 (12.5%) 8 (40.0%) 0.020

Extrahepatic bile sludge or stones 42 (75.0%) 14 (70.0%) 0.663
Perforation 11 (19.6%) 8 (40.0%) 0.071
STG short-term group, LTG long-term group

Table 2 Shape of Type-IV-A CDC
Characteristics STG (n = 56) LTG (n = 20) p
Shape of CDC 0.553
 Cystic 52 (92.9%) 17 (85.0%)
 Fusiform 4 (7.1%) 3 (15.0%)
Diameter of CDC 50.50 ± 23.67 40.10 ± 21.30 0.088
Length of CDC 75.10 ± 32.00 63.85 ± 30.60 0.176
Location of IHDD 0.147
Single lobe 24 (42.9%) 5 (25.0%)
 Left lobe 19 (33.9%) 5 (25.0%)
 Right lobe 5 (8.9%) 0 (0.0%)
Both lobes 23 (41.1%) 14 (70.0%)
Maximum diameter of 
IHDD (mm)

15.00 (13.85, 
25.00)

22.50 (20.00, 
33.75)

0.003
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maneuverability and flexibility. Furthermore, suspen-
sion sutures were applied to expose deep anatomical 
structures. A series of suspension sutures were placed 
relay-style through the abdominal wall, with the assis-
tant adjusting the tension and direction of the sutures. 
This technique aids in identifying the cyst boundaries, 

thereby reducing the risk of iatrogenic injury. Single-inci-
sion laparoscopic hepaticojejunostomy not only allows 
for effective visualization and manipulation of biliary 
structures but also minimizes scarring, which is particu-
larly beneficial given the thinner abdominal walls of chil-
dren that enhance instrument maneuverability. During 

Table 3 Perioperative Liver function, jaundice and serum amylase levels in patients
Characteristics Total p (pre-operation vs. post-operation) STG (n = 56) LTG (n = 20) p
ALT
Pre-operation 24.50(15.25, 110.70) 0.004 26.45 (15.85, 110.70) 21.00 (12.60, 106.625) 0.483
Post-operation 26.45(15.55, 40.325) 27.30 (14.95, 42.40) 24.85 (15.90, 39.40) 0.878
AST
Pre-operation 44.95(32.75, 73.975) <0.001 45.45 (35.475, 79.40) 37.50 (30.15, 59.575) 0.313
Post-operation 30.95 (25.15, 39.50) 30.60 (24.70, 37.65) 32.25 (27.175, 46.00) 0.308
ALP
Pre-operation 231.50(174.250, 306.75) <0.001 231.00 (182.50, 351.25) 232.00 (163.50, 292.50) 0.633
Post-operation 129.50(106.75, 176.75) 135.00 (104.50, 193.50) 127.50 (113.00, 170.50) 0.719
GGT
Pre-operation 234.50(30.45, 448.75) <0.001 234.50 (30.45, 473.50) 254.45 (26.675, 437.75) 0.962
Post-operation 90.35(33.00, 177.975) 83.70 (33.50, 186.25) 112.00 (25.725, 167.025) 0.750
TBIL
Pre-operation 14.35(7.85, 34.35) <0.001 13.25 (7.85, 38.45) 15.45 (6.725, 25.275) 0.684
Post-operation 9.35(7.40, 15.20) 9.75 (7.40, 19.475) 8.70 (6.025, 11.60) 0.291
DBIL
Pre-operation 4.90(1.80, 14.325) 0.037 3.35 (1.725, 14.70) 5.70 (1.95, 10.675) 0.850
Post-operation 2.90(2.00, 7.30) 2.90 (2.00, 7.55) 2.75 (1.95, 3.55) 0.532
AMY
Pre-operation 48.00(16.25, 73.00) 0.002 51.50 (18.00, 76.00) 31.50 (15.25, 65.75) 0.450
Post-operation 27.50(13.00, 68.75) 27.00 (14.25, 74.50) 34.50 (11.00, 56.75) 0.645
ALT Alanine Aminotransferase, AST Aspartate Aminotransferase, ALP Alkaline Phosphatase, GGT Gamma-Glutamyl Transferase, TBIL Total Bilirubin, DBIL Direct 
Bilirubin, AMY Amylase

Table 4 Univariate and multivariate logistic regression analyses of factors influencing the time of postoperative IHDD
Variables Univariate logistic regression Multivariate logistic regression

β S.E. Wald p value 95%CI β S.E. Wald P value 95%CI
Maximum diameter of IHDD -0.73 0.28 6.846 0.009 0.929 (0.880–0.982) -0.071 0.030 5.589 0.018 0.931 (0.878–0.988)
Intrahepatic bile sludge or stones -1.54 0.610 6.386 0.012 0.214 (0.065–0.708) -1.485 0.656 5.127 0.024 0.226 (0.063–0.819)

Fig. 5 Ultrasound images from the same patient. a: day 3 after surgery. b: month 14 after surgery
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ductoplasty, we believe it is safer to split the anterior ste-
notic wall to widen the hepatic duct because the hepatic 
artery and portal vein are located closely near the poste-
rior wall of the hepatic duct. The anterior wall is relatively 
free from these critical vascular structures, reducing the 
risk of vascular injury. Oozing from the ductal wall dur-
ing the procedure can be well controlled using cautery.

Type IV-A CDC involves extrahepatic cysts combined 
with IHDD, complicating differentiation from secondary 
IHDD caused by type I-C. Todani suggested that type I 
CDC presented as fusiform dilatation extending into the 
intrahepatic duct, while type IV-A CDC often involves 
primary strictures [4]. This distinction is critical as it 
influences surgical methods and postoperative manage-
ment. Previous research had demonstrated that strictures 
commonly occur at the exits of the left and right hepatic 
ducts within the intrahepatic bile ducts [25]. In our study 
of 19 patients who underwent ductoplasties, 12 had stric-
ture at the common hepatic duct, and 7 involved the exits 
of the left and/or right hepatic ducts. When addressing 
strictures at the common hepatic duct, we performed a 
vertical incision on the anterior wall of the stricture, fol-
lowed by transversely suturing. This technique ensures 
that the hepaticojejunostomy anastomosis spans at least 
0.5 cm (neonates ≥ 0.5 cm, older children ≥ 1 cm) to pre-
vent postoperative anastomotic strictures [26]. Similarly, 
strictures at the exits of the left and right hepatic ducts 
require vertical incisions, and subsequent reshaping of 
the hepatic ducts to prevent cholestasis.

Type IV-A CDC was considered to have a higher prob-
ability of postoperative complications such as anasto-
motic stricture and cholangiocarcinoma [27–29]. Anand 
reported 45 Type IV-A CDC patients aged 15 to 40 years 
who underwent only hepaticojejunostomy, 20% devel-
oped cholangitis and/or intrahepatic stones, and 13.33% 
developed anastomotic stricture postoperatively [30]. In 
Xia’s study, 59 adult patients with type IV-A CDC who 
underwent hepaticojejunostomy and partial hepatec-
tomy, 8.47% experienced bile leakage, 11.86% had delayed 
wound healing, 5.08% suffered from abdominal infec-
tions, and 12.2% faced recurrent cholangitis postopera-
tively [31]. Our findings indicate that Type IV-A CDC 
children have a favorable prognosis following single-
incision laparoscopic hepaticojejunostomy with selective 
ductoplasty. This improved outcome may be attributed 
to ductoplasty reduced the possibility of postoperative 
cholestasis caused by strictures at the hepatic hilum. For 
children with type IV-A CDC undergoing initial surgery, 
single-incision laparoscopic hepaticojejunostomy with 
selective ductoplasty is feasible. However, for patients 
suffering from recurrent cholangitis or liver infections 
after the primary surgery, and with persistent IHDD 
involving second-order or higher bile ducts that cannot 

be addressed at the hepatic hilum, partial hepatectomy 
may be considered.

Persistent postoperative IHDD may obstructed bile 
flow which might cause biliary infections, leading to the 
formation of bilirubin calcium stones, cholangitis, intra-
hepatic duct stones, and even cholangiocarcinoma [7, 32, 
33]. However, there is no established consensus regard-
ing the postoperative recovery from IHDD [6, 25, 34]. In 
our study, all children’s postoperative IHDD recovered to 
normal size, with 73.7% of patients achieving recovery 
within one year. Studies have shown that bile duct dila-
tation is related to the pressure [6, 35], which increases 
after biliary obstruction. The rapid resolution of IHDD 
may be associated with relief of obstructions at the 
hepatic hilum and/or distal common bile duct. As men-
tioned in Hill’s study [6], effective surgical intervention 
and subsequent pressure reduction resulted in a dramatic 
decrease in intrahepatic duct diameter, suggesting that 
duct dilation in children can be altered.

Analysis of postoperative risk factors identified intra-
hepatic biliary sludge and a larger IHDD diameter as pre-
dictors of persistent IHDD. The presence of intrahepatic 
biliary sludge and stones are associated with cholesta-
sis [36]. During surgery, laparoscopic techniques were 
employed to carefully examine the intrahepatic ducts 
and remove any sludge and stones thoroughly. However, 
the presence of undetectable micro-stones deep within 
the ducts remains uncertain, potentially delay the recov-
ery of IHDD. In addition, severe IHDD requires a longer 
recovery period. Although long-term IHDD might be 
asymptomatic, it could also lead to recurrent cholangi-
tis. Consequently, patients had intrahepatic biliary sludge 
and a wider IHDD diameter require extended postopera-
tive monitoring for cholangitis and intrahepatic stones.

However, our center is a pediatric treatment center and 
there are age limitations on our patients, further research 
is needed to explore the relationship between patient 
age and the recovery of IHDD. Besides, the single-center 
nature of this study has the limitation of small sample 
size, additional multi-center studies are essential to vali-
date our findings. Although our study suggests that the 
bile ducts can return to normal size, this result warrants 
more comprehensive, long-term follow-up to accurately 
monitor bile duct recovery and evaluate the potential for 
recurrent dilation or other complications.

Conclusion
In conclusion, our findings support the safety and effec-
tiveness of single-incision laparoscopic hepaticojejunos-
tomy with selective ductoplasty. Additionally, we suggest 
long-term follow-up for children with intrahepatic bili-
ary sludge and an increased IHDD diameter to effectively 
monitor for potential complications.
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