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Abstract

Background Robotic-assisted surgery (RAS) is being increasingly used in pediatric choledochal cysts (CCs), but is most
commonly performed in older children and adolescents. The outcomes in young infants remain to be explored. The purpose
of this study is to compare outcomes in infants aged < 1 year with an older cohort.

Methods From July 2015 to January 2020, a retrospective study was conducted to evaluate the RAS in patients with CCs
at our institution. Patients were divided into two groups (group A <1 year old and group B > 1 year old). Demographics,
intraoperative details, complications, and outcomes were analyzed.

Results A total of 79 patients were included in the study (28 patients in group A and 51patients in group B). The median age
of patients at the surgery in group A was 4.9 months (IQR: 3.1-9.1), compared with 46.8 months (IQR: 28.5-86.5) in group
B. Three patients in group A were neonates. No conversion to open surgery was required. No significant differences were
found between the two groups including sex, Todani type, or diameter of the cysts. The diameter of the common hepatic duct
was smaller in group A (6.0+1.7 vs. 9.0+3.0 mm; p <0.001). Group A had the longer hepaticojejunostomy time [51(44-58)
vs. 42(38-53) min; p=0.013], while Group B had the longer cyst excision time [43(41-59) vs. 50(43-60) min; p =0.005].
However, their total operative time and console time were similar. There were no statistical differences in length of hospital
stay and complications between the two groups.

Conclusions Robot-assisted cyst resection and hepaticojejunostomy are feasible and safe in infants <1 year old. Age cannot
be considered an absolute contraindication for robotic surgery in patients with CCs.
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Over the past few years, robotic surgical systems have been
used to help overcome the limitations of human physiol-
ogy and laparoscopic instruments associated with surgery.
In 2006, the first report on robotic operation for a 5-year-
old patient with a choledochal cyst (CC) was published [1].
Since then, robotic surgery has been the preferred treatment

Liying Rong, Yibo Li, and Jingfeng Tang have contributed equally
to this work.

P< Shaotao Tang
tshaotao83 @hust.edu.cn

Department of Pediatric Surgery, Union Hospital, Tongji
Medical College, Huazhong University of Science
and Technology, Wuhan, China

Department of Hepatobiliary Surgery, Union Hospital,
Tongji Medical College, Huazhong University of Science
and Technology, Wuhan, China

@ Springer

for pediatric CCs at some centers, with several reports of
innovative techniques. Its safety and efficacy among children
were generally praised [2—4]. However, the robotic operation
still is not attractive enough for some pediatric surgeons, as
they consider the implementation of robotic procedures to
be very technically challenging, especially in infants [5].
More patients with CCs are being diagnosed prenatally
due to advances in prenatal ultrasound screening [6, 7]. Fur-
thermore, early surgery is recommended to avoid unneces-
sary complications [8, 9]. This may result in a significant
downward shift in the age of surgery. Unfortunately, the
reports of RAS in infants with CCs are confined to lim-
ited case series [10-12], and its effectiveness has not been
verified definitely. Therefore, in this study, we evaluated the
applicability of RAS for CCs in infants aged <1 year and
compared surgical outcomes with patients aged > 1 year.
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Patients and methods
Patients

This was a retrospective study approved by the ethics com-
mittees of Wuhan Union Hospital, Tongji Medical Col-
lege, Huazhong University of Science and Technology
(2016-LSZ-S180). Patients who underwent robot-assisted
choledochal cyst excision with Roux-en-Y hepaticojeju-
nostomy were reviewed between July 2015 and January
2020. Before surgery, all children who had clinical symp-
toms or suspected CCs on abdominal ultrasonography
were diagnosed using either magnetic resonance chol-
angiography or computed tomography. The CCs were
classified with reference to the Todani modification [13]
(Fig. 1). Patients were divided into two groups based on
their ages (Fig. 2). Patients with age <1 year constituted
group A. And patients older than 1 year were distributed
in group B. The robotic procedures were approved by the
patients’ parents (guardians). And informed consent was
obtained from parents or guardians before the surgery. The
operation was performed by the same team of experienced
pediatric surgeons in our center. All patients were followed
up postoperatively at 1, 3, 6, and 12 months, including
medical history inquiry and ultrasonic examination. Fur-
ther follow-up was conducted every 6 months to evaluate
the postoperative complications. Demographics, type of
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choledochal cyst, operative details, length of hospital stay,
and postoperative complications were retrospectively ana-
lyzed. Patients with incomplete data or loss follow-up were
excluded from the statistical analysis.

Operative techniques

Our surgical technique in robot-assisted choledochal cyst
excision with Roux-en-Y hepaticojejunostomy was per-
formed as previously described [2]. Briefly, the operation
was performed with the da Vinci Surgical system Si (Intui-
tive Surgical, Sunnyvale, CA) using the “3+ 1” mode in
which four ports were placed, including three ports for the
robotic arm (two 8-mm working ports and one 12-mm cam-
era ports) and one 5-mm port for laparoscopic assistance
(Fig. 3). Traction sutures to the gallbladder and round liga-
ment were first performed laparoscopically for better expo-
sure of the cyst and hilum. For huge cysts, it was necessary
to decompress the cyst to facilitate the dissection. The Roux-
en-Y limb was fashioned extracorporeally using an Echelon
Flex™ powered plus stapler (Ethicon Endo-Surgery, Cin-
cinnati, OH, USA). The anastomosed jejunum was then
placed back into the abdominal cavity, and the Roux limb
was brought without tension through the retrocolic window
to the porta hepatis using the laparoscope. After docking
the robotic system, the choledochal cyst was removed and
hepaticojejunostomy was performed. The diameter of the
remaining common hepatic duct after cyst resection was

Fig. 1 Todani modification of the Alonso-Lej et al. classification of choledochal cysts
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Fig.2 Flowchart of patient
selection

Fig.3 Port placement in
robotic-assisted surgery for
choledochal cysts. One 12-mm
port for the robotic camera, two
8-mm ports for robotic working
arms, and one 5-mm port for
laparoscopic assistance

evaluated, and for the bile ducts less than 6 mm in diam-
eter (Fig. 4a), a modified anastomosis method was adopted
to prevent anastomotic stricture, which was based on the
previously reported laparoscopic ductoplasty plus widened
portoenterostomy [14]. The common hepatic duct was split
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Patients underwent robotic-assisted choledochal cyst
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upward to the junction of the left and right hepatic ducts
(Fig. 4b). The distal edge of the portal bile duct was then
everted circumferentially and secured to the surrounding
hepatic parenchyma or the seromuscular layer of the proxi-
mal bile duct (Fig. 4c), thus forming a papilla (Fig. 4d). The
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Fig.4 Intraoperative pictures

of robotic-assisted ductoplasty
plus widened portoenterostomy:
a Narrow common hepatic

duct of 4 mm diameter versus
electric hook; b Widening of
the opening by splitting upward;
¢ Everting of the distal end of
the bile duct by securing to its
proximal seromuscular layer
(arrow); d Papillary appearance
after four sutures (arrowhead);

e Anastomosis of the jejunum
and the Glisson capsule (arrow);
f Overall appearance after
anastomosis
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full-thickness wall of the intestine was sutured continuously
to the peripheral capsule (Glisson capsule) or the hepatic
parenchyma around the papillary end of the portal bile duct
(Fig. 4e), creating a wide anastomotic stoma (10—15 mm)
and wrapping the portal bile duct in the intestinal lumen
(Fig. 4f). A drain tube was placed under the liver, and the
incision was closed.

Statistical analysis
Continuous variables in this study were presented as median

(interquartile range) or mean + standard deviation (SD). To
compare the differences between the two groups, discrete

variables were analyzed using the X2 test and continuous
variables using the Student ¢ test or Mann—Whitney U test.
All the data and analyses were performed by SPSS 26.0, and
the p value of < 0.05 was considered statistically significant.

Results

A total of 79 patients who underwent robot-assisted
choledochal cyst excision with Roux-en-Y hepaticojeju-
nostomy were enrolled in our study. Of them, 28 patients
aged <12 months (range: 0.8—12.0 months) were located
in group A, including three neonates. And 51 patients who
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were older than 1 year old (range: 13.2—150.2 months) con-
stituted group B. The youngest patient was 24 days old and
weighed only 4.2 kg in group A. There was no significant
difference in sex, Todani type, the diameter of the cysts, or
follow-up time between the two groups (Table 1).

Robotic procedures in all patients were completed suc-
cessfully without conversion to open surgery or intraopera-
tive complications. The diameter of the common hepatic
duct in group A was smaller than that in group B (6.0+1.7
vs. 9.0+3.0 mm; p <0.001), and a higher proportion of
patients in Group A received ductoplasty plus widened
portoenterostomy (39.3% vs. 15.7%; p=0.028). The two
groups had a similar median total operative time (204 vs.
208 min; p=0.747) and console time (116 vs. 125 min;
p=0.403). For the detailed operative times, the hepatico-
jejunostomy time was longer in Group A (51 vs. 42 min;
p=0.013), but the cyst excision time was longer in group B
(43 vs. 50 min; p=0.005). The postoperative enteral feeding
time was comparable between the two groups (3.6 + 1.0 vs.
4.0+ 1.0; p=0.146). Both groups also had similar postoper-
ative lengths of stay (6.9 +1.6 vs. 7.3+ 1.8 days; p=0.428).
(Table 1).

Postoperative complications of the two groups are shown
in Table 2. There were no statistically significant differences
in the overall complication rate between the two groups
(3.6% vs.5.9%; p=1). Specifically, one patient in group A
experienced intestinal obstruction but recovered from con-
servative treatment. One patient developed an anastomotic
stricture in Group B. This patient had not undergone hilar

Table 2 Postoperative complications in two groups

Complications Group A Group B p value
(n=28) (n=51)

Bile leakage 0 0 -
Bleeding 0 0 -
Anastomotic stricture 0 1 1
Cholangitis 0 2 0.537
Intestinal obstruction 1 0 0.354
Total 1 3 1

ductoplasty because of the 8 mm diameter of the hepatic
duct, a reoperation was performed by the same surgeon, and
the surgical procedures included adopted ductoplasty plus
widened portoenterostomy and Roux-en-Y hepaticojejunos-
tomy. Two patients had cholangitis in Group B. They were
treated with medical treatment including intravenous anti-
biotics and recovered finally.

Discussion

To our knowledge, this is the first report of surgical out-
comes of RAS comparing CCs in infants aged < 1 year and
those in children aged > 1 year performed on a series of
patients. We implemented optimized and standardized sur-
gical procedures to overcome the confined space in infants.
The segmental operative time was presented in this study as

Table 1 Patient demographics

. . o Group A (n=28) Group B (n=51) p value
and perioperative characteristics
in two groups Sex (male: female) 6:22 13:38 0.686
Age at operation (months) 4.9 (3.1-9.1) 46.8 (28.5-86.5) <0.001*
Weight at operation (kg) 7.5(5.7-8.5) 15.5 (12.0-23.7) <0.001°*
Todani modification of the Alonso-Lej classifi-  16:1:8:2:1 32:0:12:7:0 0.345
cations (Ia:Ib:Ic:IVa:IVb)
Diameter of the cysts(cm) 3.6(2.2-4.9) 3.1(2.1-4.0) 0.242
Operative time (minutes)
Total operative time 204 (185-225) 208 (180-221) 0.747
Console time 116 (107-130) 125 (107-134) 0.403
Cyst excision time 43 (41-59) 50 (43-60) 0.005*
Hepaticojejunostomy time 51 (44-58) 42 (38-53) 0.013*
Diameter of the common hepatic duct (mm) 6.0+1.7 9.0+3.0 <0.001*
Implementation of ductoplasty plus widened 11 8 0.028%*
portoenterostomy
Conversion to open 0 0 -
Intraoperative Complications 0 0 -
Time to enteral feeding (days) 3.6+1.0 40+1.0 0.146
Postoperative length of stay (days) 69+1.6 73+1.8 0.428
Follow-up time (years) 3.0+1.6 32+1.8 0.560

%p<0.05
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the surrogate for the difficulty of the procedure. All opera-
tions in both groups were completed without conversion to
open surgery. It is demonstrated that RAS for CCs in infants
aged <1 year was technical feasibility, safety, and efficacy,
without increasing operative time or complications com-
pared with older patients.

RAS for small pediatric patients is a challenging proce-
dure and remains controversial. One of the major reasons is
the size constraints of the da Vinci Surgical System. Colli-
sions can occur and inhibit the proper use of the instruments
[5]. Previous research suggested that RAS was limited to
patients older than 2 years and with a weight> 15 kg [15].
However, some argued that, through certain adjustments,
RAS is feasible in children under 15 kg, but with a minimum
limit of 3 kg. [16]. Similar age or weight restrictions, such
as 6 months or 8 kg, have also been mentioned in studies of
RAS for CCs [3, 11]. Few studies have focused on applying
RAS for the treatment of CCs in small children (Table 3).
In 2010, Dawrant et al. first presented their successful expe-
rience with RAS in 5 children weighing less than 10 kg
who underwent robotic resections of CCs and hepaticoje-
junostomy [10]. They began by docking the robotic system
to excise the cyst, then created the Roux loop outside the
abdominal cavity, and finally re-docked and performed the
biliary-enteric anastomosis. Another recent case series on
RAS for CCs reported 10 patients under the age of 1 [11].
As described in this report, the extracorporeal end-to-side
anastomosis of the jejunum was performed first, followed by
the cyst resection and the hepaticojejunostomy, thus avoid-
ing the re-docking of the robotic system. A subsequent study
adopted a similar surgical sequence, including a subset anal-
ysis of 27 patients weighing less than 10 kg [12].

The difference from these studies was that we enhanced
the assistance of conventional laparoscopy. First, the gall-
bladder and the round ligament were suspended under
laparoscopy to expose the cyst and hilar. Then, the Roux
loop was fashioned extracorporeally as in prior studies.
Before docking the robotic system, the Roux limb was also
pre-positioned to the hilar region laparoscopically. Lapa-
roscopic instruments are more favorable in size for large

movement within the abdominal cavity, so they are used
for less difficult but wide-ranging procedures. In contrast,
the application of robotic instruments is mainly limited to
complex procedures around the hilar region, avoiding the
wide movement of the robotic arms. The superb efficiency
was attributed to the adjustment of the operating sequence,
the combined surgical approach, and the help of a linear
stapler device. Therefore, our mean operative time was
shorter than that of other centers (Table 3). Depending
on the main operating area of the robotic system, we tri-
angulate the position of ports to achieve better ergonom-
ics and to distance the ports as far apart as possible. The
ports can be 6—8 cm apart in older children and around
4.5-6 cm in infants. Although the recommended distance
for port placement in RAS is 8—10 cm, we did not suffer
from instrument collisions during operations through our
strategic optimization.

Other reasons for limiting RAS in infants include the risks
of anesthesia and the respiratory effects of pneumoperito-
neum [17]. Thanks to the improved surgical efficiency, our
operative time of RAS is approaching that of laparoscopic
surgery [2], with a corresponding reduction in anesthetic and
pneumoperitoneum time. The pneumoperitoneum pressure
could also be controlled at 6—12 mmHg. This may reduce the
risk of RAS for infants to an acceptable level.

The minimum age of the patients in previous studies was
6 months [10, 11]. The number of infants included in our
study was greater and the age at the time of surgery was
younger. Eight infants were younger than 6 months, and
three of them were even newborns. This may suggest that
a cut-off age for RAS to be unsafe or technically unfeasible
is not absolute.

Besides, we have found that families of infant patients are
more concerned about the postoperative cosmetic outcome
than those of older children. Our center has been using the da
Vinci Si system with a camera size of 12 mm. Although the
new fourth-generation da Vinci Xi system offers a smaller
camera of 8 mm [17], we believe that the camera size has lit-
tle impact on the cosmetic appearance. Because the camera

Table 3 Review of the literature on surgical outcomes of robot-assisted choledochal cyst excision with Roux-en-Y hepaticojejunostomy for small

children

Author Year Number Mean age in Mean weight Mean opera- Conversion to Mean length Mean follow- Postoperative
of cases months (range) in kg (range) tive time, open surgery of stay, days up time, complication

mins years
Dawrant et al. 2010 5 11.5(6.0-16.8) 8.5(7.6-9.5) 482 0 6 0.5 0
[10]

Xieetal. [11] 2021 10 8.8 (6.0-11.0) 9.11(8.3-9.9) 219.5 0 7.6 2 1

Thnetal. [12] 2021 27 NA NA (6.3-NA)* 371.3 0 7.3 NA 1

Current study 28 5.8(0.8-12.0) 7.4(4.2-9.9) 206 0 6.9 3.0 1

2All patients weighed under 10 kg (the minimum body weight was 6.3 kg and seven patients weighed less than 7 kg)
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was inserted through the umbilical incision, cosmetically the
scar here did not present a significant difference.

Similar total operative time and console time for infants
and older children in this study may indicate that both age
groups had similar levels of surgical difficulty. We also
recorded the time spent on cyst excision and hepaticojeju-
nostomy, which is the emphasis and difficulty in RAS for
CCs. The time of hepaticojejunostomy in the infant group
was significantly longer than in the older child counterparts.
Two reasons could explain this result. On the one hand, the
size of the common hepatic duct was small and the tissue
was friable in infants, which may increase the difficulty and
prolong the operative time. On the other hand, most patients
in Group A required ductoplasty plus widened portoenter-
ostomy due to the narrow common hepatic duct, leading
to a longer time of anastomosis. Interestingly, the time of
cyst excision in group A is shorter than in group B. This
may relate to the shorter course in infants, which means
much milder inflammation, less tissue adherence, and easier
dissection [18, 19]. Overall, although patients in Group A
required more delicate and complex handling due to their
young age, they also benefited from early surgery, making
the overall difficulty of the procedure comparable to that of
Group B.

Indeed, we believe that RAS in infants requires greater
patience than in older children. Just as summarized by lit-
erature [11], we have gained some experience with older
children before applying the RAS to infants. Moreover, the
robotic system has been of great help in complex hepato-
biliary operations on infants. The camera can provide 3D
visualization with high magnification. Robotic arms have
instrumentation articulations with improved degrees of free-
dom, tremor filtration, and motion scaling [20]. These fea-
tures make dissection, suturing, and knot tying easier within
the narrow operational workspaces.

Our findings showed that postoperative complications and
outcomes did not differ significantly between the two groups.
The total postoperative complications were encountered by
one child (3.6%) in the lower age group, which was compa-
rable to previously reported results [12]. In patients with nar-
row common hepatic duct, biliary stent implantation [21, 22]
or hilar ductoplasty [23, 24] was performed to prevent anas-
tomotic stenosis. This was especially important in infants,
who had a smaller common hepatic duct diameter. Instead of
placing biliary stents, our center has addressed this problem
by adopting ductoplasty plus widened portoenterostomy dur-
ing RAS. This approach, initially used in laparoscopic sur-
gery [14], is now performed by RAS. In addition to reducing
the difficulty greatly, the robotic technology with higher dex-
terity and precision also allows improvement of the original
procedure. We have continued the previous anastomosis of
the jejunum and the Glisson capsule around the hilar duct,
thus avoiding the contraction of circular scarring. Besides,
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we folded the end of the hepatic duct outwards, which was
difficult to achieve laparoscopically, to prevent the opening
from collapsing and closing. As a result, no anastomotic
stenosis occurred in patients with narrow common hepatic
ducts during the follow-up period.

The limitations of our study include single-center experi-
ence, retrospective data, and a small sample size. These may
have introduced selection bias and rendered the study under-
powered in detecting small differences between the results of
the two groups. Notwithstanding, the information provided
may be useful for pediatric surgeons with consideration of
applying RAS to infants with CCs.

Conclusions

In conclusion, our study proved that robot-assisted laparo-
scopic CC resection and hepaticojejunostomy for children
under 1 year old achieved equally effective as older children,
which was feasible and safe. However, more cases and long-
term follow-ups are needed to demonstrate the real benefits
of robotic surgery in young children with CCs.

Funding Funding was provided by the National Natural Science Foun-
dation of China with Grant No. 81873848 and No. 82071689.

Declarations

Disclosures Li-ying Rong, Yi-bo Li, Jing-feng Tang, Guo-qing Cao,
Li Wan, Xiang-yang Li, Xi Zhang, Shui-qing Chi, and Shao-tao Tang
have no conflicts of interest or financial ties to disclose.

References

1. Woo R, Le D, Albanese CT, Kim SS (2006) Robot-assisted lapa-
roscopic resection of a type I choledochal cyst in a child. J Lapa-
roendosc Adv Surg Tech A 16:179-183

2. Chi SQ, Cao GQ, Li S, Guo JL, Zhang X, Zhou Y, Tang ST (2021)
Outcomes in robotic versus laparoscopic-assisted choledochal
cyst excision and hepaticojejunostomy in children. Surg Endosc
35:5009-5014

3. Xie X, Li K, Wang J, Wang C, Xiang B (2020) Comparison of
pediatric choledochal cyst excisions with open procedures, laparo-
scopic procedures, and robot-assisted procedures: a retrospective
study. Surg Endosc 34:3223-3231

4. Koga H, Murakami H, Ochi T, Miyano G, Lane GJ, Yamataka A
(2019) Comparison of robotic versus laparoscopic hepaticojeju-
nostomy for choledochal cyst in children: a first report. Pediatr
Surg Int 35:1421-1425

5. Molinaro F, Angotti R, Bindi E, Pellegrino C, Fusi G, Luzzi L,
Tosi N, Messina M, Mattioli G (2019) Low weight child: can it be
considered a limit of robotic surgery? Experience of two centers.
J Laparoendosc Adv Surg Tech A 29:698-702

6. Chan KW, Lee KH, Tsui SY, Mou JW, Tam YH (2016) Laparo-
scopic management of antenatally detected choledochal cyst: a
10-year review. Surg Endosc 30:5494-5499



Surgical Endoscopy (2023) 37:274-281

281

10.

11.

12.

13.

15.

16.

17.

Foo DC, Wong KK, Lan LC, Tam PK (2009) Impact of prenatal
diagnosis on choledochal cysts and the benefits of early excision.
J Paediatr Child Health 45:28-30

Diao M, Li L, Cheng W (2012) Timing of surgery for prenatally
diagnosed asymptomatic choledochal cysts: a prospective rand-
omized study. J Pediatr Surg 47:506-512

Diao M, Li L, Cheng W (2020) Timing of choledochal cyst per-
foration. Hepatology 71:753-756

Dawrant MJ, Najmaldin AS, Alizai NK (2010) Robot-assisted
resection of choledochal cysts and hepaticojejunostomy in chil-
dren less than 10 kg. J Pediatr Surg 45:2364-2368

Xie X, Wu Y, Li K, Ai C, Wang Q, Wang C, Chen J, Xiang B
(2021) Preliminary experiences with robot-assisted choledochal
cyst excision using the da vinci surgical system in children below
the age of one. Front Pediatr 9:741098

Ihn K, Ho IG, Hong YJ, Jeon HJ, Lee D, Han SJ (2022) Changes
in outcomes and operative trends with pediatric robot-assisted
resection of choledochal cyst. Surg Endosc 36:2697-2704
Todani T, Watanabe Y, Narusue M, Tabuchi K, Okajima K (1977)
Congenital bile duct cysts: classification, operative procedures,
and review of thirty-seven cases including cancer arising from
choledochal cyst. Am J Surg 134(2):263-269

. Chang X, Zhang X, Xiong M, Yang L, Li S, Cao G, Zhou Y,

Yang D, Tang ST (2019) Laparoscopic-assisted cyst excision and
ductoplasty plus widened portoenterostomy for choledochal cysts
with a narrow portal bile duct. Surg Endosc 33:1998-2007
Esposito C, Masieri L, Castagnetti M, Pelizzo G, De Gennaro M,
Lisi G, Cobellis G, Gamba P, Di Benedetto V, Escolino M (2020)
Current status of pediatric robot-assisted surgery in Italy: epide-
miologic national survey and future directions. J Laparoendosc
Adv Surg Tech A. https://doi.org/10.1089/1ap.2019.0516
Ballouhey Q, Villemagne T, Cros J, Szwarc C, Braik K, Longis B,
Lardy H, Fourcade L (2015) A comparison of robotic surgery in
children weighing above and below 15.0 kg: size does not affect
surgery success. Surg Endosc 29:2643-2650

Villanueva J, Killian M, Chaudhry R (2019) Robotic urologic
surgery in the infant: a review. Curr Urol Rep 20:1-16

19.

20.

21.

22.

23.

24.

. Wen Z, Liang H, Liang J, Liang Q, Xia H (2017) Evaluation of

the learning curve of laparoscopic choledochal cyst excision and
Roux-en-Y hepaticojejunostomy in children: CUSUM analysis of
a single surgeon’s experience. Surg Endosc 31:778-787

Wang DC, Liu ZP, Li ZH, Li DJ, Chen J, Zheng SG, He Y, Bie
P, Wang SG (2012) Surgical treatment of congenital biliary duct
cyst. BMC Gastroenterol 12:29

Peters BS, Armijo PR, Krause C, Choudhury SA, Oleynikov D
(2018) Review of emerging surgical robotic technology. Surg
Endosc 32:1636-1655

Wu J, Xiang Y, You G, Liu Z, Lin R, Yao X, Yang Y (2021) An
essential technique for modern hepato-pancreato-biliary surgery:
minimally invasive biliary reconstruction. Expert Rev Gastroen-
terol Hepatol 15:243-254

Aly MYF, Mori Y, Miyasaka Y, Ohtsuka T, Sadakari Y, Nakata
K, Oda 'Y, Shimizu S, Nakamura M (2018) Laparoscopic surgery
for congenital biliary dilatation: a single-institution experience.
Surg Today 48:44-50

Xia HT, Liu Y, Yang T, Liang B, Wang J, Dong JH (2017) Bet-
ter long-term outcomes with hilar ductoplasty and a side-to-side
Roux-en-Y hepaticojejunostomy. J Surg Res 215:21-27
Urushihara N, Fukumoto K, Yamoto M, Miyake H, Takahashi T,
Nomura A, Sekioka A, Yamada Y, Nakaya K (2018) Characteris-
tics, management, and outcomes of congenital biliary dilatation
in neonates and early infants: a 20-year, single-institution study. J
Hepatobiliary Pancreat Sci 25:544-549

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor holds exclusive rights to this article under
a publishing agreement with the author(s) or other rightsholder(s);
author self-archiving of the accepted manuscript version of this article
is solely governed by the terms of such publishing agreement and
applicable law.

@ Springer


https://doi.org/10.1089/lap.2019.0516

	Robotic-assisted choledochal cyst excision with Roux-en-Y hepaticojejunostomy in children: does age matter?
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Patients and methods
	Patients
	Operative techniques
	Statistical analysis

	Results
	Discussion
	Conclusions
	References




