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ABSTRACT

Bile duct perforation is a rare, serious complication of congenital biliary dilatation (CBD). While traditionally managed with a
two-stage surgical approach, recent reports suggest that one-stage, minimally invasive approaches may be feasible. We present
the case of a 13-month-old female who developed bile duct perforation associated with a protein plug in the common channel.
Following the correction of coagulopathy, emergency robotic surgery was performed, including bile duct excision and Roux-
en-Y hepaticojejunostomy. Despite significant adhesions and an anatomical anomaly in which the right hepatic artery coursed
anterior to the common hepatic duct, robotic dissection and reconstruction were safely completed. The postoperative course was
uneventful, and the patient was discharged. This report highlights the feasibility and potential advantages of one-stage robotic
surgery for CBD with perforation, even in the presence of active inflammation and vascular anomalies. Similar cases must be
reported and evaluated to understand the indications and limitations of this approach.

1 | Introduction CBD with bile duct perforation. These techniques offer potential
benefits such as reduced invasiveness, improved visualization in

Bile duct perforation is a serious complication of congenital bili- inflamed or anatomically complex fields, and shorter recovery

ary dilatation (CBD) that necessitates prompt surgical interven-
tion. Traditionally, the standard treatment approach involves a
two-stage surgical procedure: initial drainage to manage bile
peritonitis, followed by definitive surgery once the acute in-
flammation subsides. However, this approach is associated with
risks such as drain-related complications, infection, and techni-
cal difficulties during the second operation due to adhesions and
fibrosis [1]. Recently, one-stage surgery has emerged as a feasible
alternative, even in the presence of bile peritonitis [2]. Although
early reports primarily described open surgical techniques [3],
advances in minimally invasive techniques such as laparoscopic
and robotic surgery have expanded the treatment options for

periods. Herein, we report the case of a pediatric patient with
CBD and bile duct perforation that was successfully managed
using emergency one-stage robotic surgery.

2 | Case Presentation

A 13-month-old female, weighing 11kg, presented with abdom-
inal pain and vomiting. The medical history of the patient was
unremarkable. She was initially admitted to a local hospital
with suspected acetonemic vomiting. Her symptoms worsened
over 3days, leading to abdominal guarding. Contrast-enhanced
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computed tomography (CT) revealed massive ascites, dilation of
the intrahepatic and extrahepatic bile ducts, and a 19 mm-long
common channel containing a hyperdense structure suggestive
of a protein plug (Figure 1). A diagnosis of CBD (Todani clas-
sification type IV-A) with bile duct perforation was made, and
the patient was referred to our hospital for surgical intervention.

Upon admission, the patient was hemodynamically stable, ex-
cept for tachycardia. Physical examination revealed abdominal

distension and muscle guarding. Laboratory tests revealed mild
systemic inflammation, elevated hepatobiliary enzyme levels,
and coagulopathy (Table 1).

Fresh frozen plasma was administered to correct coagulopa-
thy immediately after admission, and the patient underwent
emergency robotic surgery using the da Vinci Xi surgical
system 6 h later. A Benz incision was made at the umbilicus
to insert a multichannel port with additional robotic ports

FIGURE1 |

Preoperative contrast-enhanced computed tomography. Contrast-enhanced computed tomography (CT) revealed massive ascites,

marked dilation of both intrahepatic and extrahepatic bile ducts, and a 19 mm-long common channel containing a hyperdense structure suggestive

of a protein plug (the left arrowhead). A discontinuity in the anterior wall of the common bile duct is indicative of perforation (the right arrowhead).

TABLE1 | The patient's vital signs and laboratory data on admission.
Vital signs Complete blood count Biochemical studies
Body temperature 38.5°C WBC 8200/uL TP 5.3 g/dL
Heart rate 144/min Neut 49% Alb 3.3g/dL
Blood pressure 120/71mmHg Lymp 45% BUN 2.4 mg/dL
Respiratory rate 32/min RBC 4520000/uL Cre 0.15 mg/dL
SpO2 100% Hgb 11.3 g/dL AST 28 U/L
Ht 34.5% ALT 10 U/L
Plt 299000/pL LDH 275U/L
Coagulation studies ALP 395 U/L
PT-INR 1.49 YGTP 88 U/L
APTT 93.5% T-Bil 1.8 mg/dL
Fib 75 mg/dL D-Bil 0.8 mg/dL
D-dimer 39.8 ug/mL Amy 508 U/L
FDP 76.3 pg/mL Lip 775 U/L
CRP 1.57 mg/dL
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FIGURE 2 | Port placement for robotic-assisted surgery. Three ro-
botic ports and one assistant port were strategically positioned as illus-
trated, following our standard protocol for robotic biliary surgery.

placed, following our conventional approach [4] (Figure 2).
Bile-stained ascitic fluid was observed. The hepatoduodenal
ligament was inflamed and adhered to adjacent structures,
including the duodenum, colon, and greater omentum. Initial
adhesiolysis was performed laparoscopically, followed by ro-
botic docking (Supporting Information: Video). Dissection of
the common bile duct revealed a perforation on its anterior
wall. The distal bile duct was mobilized into the pancreas
without difficulty. Intraoperative cholangiography revealed a
protein plug in the common channel with poor contrast pas-
sage into the duodenum, which improved after repeated irri-
gation (Figure 3). The bile duct was transected approximately
S5mm proximal to the common channel junction. Proximal
dissection up to the hepatic hilum revealed no strictures. The
right hepatic artery runs anterior to the common hepatic duct;
the duct was successfully mobilized anteriorly to this vessel.
A Roux-en-Y jejunal limb was prepared via an umbilical in-
cision, and hepaticojejunostomy was completed robotically
using 5-0 absorbable monofilament sutures with single knots
via retrocolic route. A drain was placed behind the anasto-
motic site.

The total operative time was 337 min, with 50mL of blood loss,
including ascitic fluid. The postoperative course was unevent-
ful. Oral intake was resumed on postoperative day 2, the drain
was removed on day 6, and the patient was discharged on day
8. Follow-up magnetic resonance cholangiopancreatography
revealed no intrahepatic bile duct dilatation, but small residual
protein plugs without pancreatic duct abnormalities. As the pa-
tient remained asymptomatic, follow-up observation continued,
with endoscopic retrograde pancreatography planned if the plug
persisted with growth.

FIGURE 3 | Intraoperative cholangiography. Intraoperative cholan-
giography revealed a protein plug within the common channel, result-
ing in poor contrast passage into the duodenum. Repeated irrigation
improved contrast flow, although the protein plug remained partially
visible.

3 | Discussion

Bile duct perforation is a rare but life-threatening complication
of the CBD. Historically, a two-stage approach, initial drainage
followed by definitive surgery, has been the standard treatment.
In contrast, recent studies have reported that one-stage surgery,
including the laparoscopic approach, can be performed safely,
even in cases of bile peritonitis, provided that appropriate sur-
gical judgment is exercised [2, 3, 5]. This is the first case at our
institution in which one-stage robotic surgery was performed
for CBD with bile duct perforation. However, since initiating
laparoscopic procedures for CBD in 2013, we have treated four
similar cases using one-stage laparoscopic surgery. All were
performed safely without perioperative complications. Based
on this experience, we considered that robotic surgery could be
safely attempted under stable general conditions.

Robotic surgery offers a minimally invasive alternative with
enhanced visualization, tremor reduction, and improved dex-
terity, which are particularly valuable advantages in inflamed
or anatomically complex operative fields. A meta-analysis by
Zhang et al. demonstrated that robotic-assisted hepaticojejunos-
tomy offers shorter anastomotic times and fewer complications
than laparoscopic procedures [6]. Although our patient weighed
only 11kg, robotic surgery was safely performed. We previously
demonstrated the safety and feasibility of robotic CBD surgery
in patients weighing less than 10kg [7].

Xie et al. recently conducted a retrospective study involving 64
pediatric patients with perforated choledochal cysts and showed
robotic-assisted surgery had outcomes comparable to open
surgery and significantly fewer biliary complications than lap-
aroscopic procedures [8]. However, in their cohort, one-stage
surgery was limited to patients with pseudocyst formation and

30f4



no active bile peritonitis. In contrast, patients with complete
perforation, as in our case, were treated using the conventional
two-stage procedure.

Despite marked inflammation and adhesions around the hep-
atoduodenal ligament, robotic-assisted dissection and hepati-
cojejunostomy were safely completed. The right hepatic artery,
which runs anterior to the common hepatic duct, was preserved
without difficulty. These outcomes underscore the technical
advantages of robotic assistance in the management of complex
inflammatory conditions.

Although peritonitis is often considered a contraindication to
primary anastomosis [9], our patient exhibited mild systemic
inflammation and correctable coagulopathy. After stabilization
with fresh frozen plasma, we concluded that one-stage definitive
surgery could be safely performed. The uneventful postopera-
tive course supports previous reports suggesting that one-stage
procedures are feasible under selected conditions [2, 3].

To our knowledge, one-stage CBD reconstruction in patients
with systemic coagulation abnormalities has not been reported.
In this case, despite the presence of coagulopathy, the patient's
mild inflammatory response and stable condition allowed for
safe radical intervention. Nonetheless, surgical indications must
be carefully evaluated on a case-by-case basis. Based on our ex-
perience and current literature, one-stage robotic surgery can be
considered when the patient is hemodynamically stable, without
severe infection or organ failure, and coagulopathy is correct-
able. Conversely, severe peritonitis, sepsis, or unstable general
condition should be considered contraindications. Further ac-
cumulation of similar cases is warranted to clarify the indica-
tions and limitations of one-stage robotic surgery under critical
conditions.

4 | Conclusion

This case demonstrates that one-stage robotic surgery is a feasi-
ble and effective treatment option for CBD complicated by bile
duct perforation, even in the presence of systemic inflammatory
responses. Although careful case selection remains crucial, ro-
botic surgery offers distinct advantages in the management of
inflamed and anatomically challenging fields, enabling precise
dissection and reconstruction with favorable outcomes.
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