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Abstract: 

The management of postoperative adverse events in children affected by high-risk neuroblastoma (NB) is crucial for 

improving long-term quality of life and survival. In patients with centrally located abdominal-origin NB, the tumor mass 

can encase vital structures. Involvement of the biliary structures may necessitate partial surgical resection followed by 

surgical reconstruction. One significant adverse event is common bile duct (CBD) injury followed by stenosis. CBD 

stenosis poses a high risk of obstructive jaundice (OJ) and liver failure, requiring timely and often innovative interventions 

to ensure adequate biliary drainage. 
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Introduction 

The management of postoperative adverse events in children affected by 

high-risk neuroblastoma (NB) is crucial for improving long-term quality 

of life and survival. In patients with centrally located abdominal-origin 

NB, the tumor mass can encase vital structures. Involvement of the biliary 

structures may necessitate partial surgical resection followed by surgical 

reconstruction. One significant adverse event is common bile duct (CBD) 

injury followed by stenosis. CBD stenosis poses a high risk of obstructive 

jaundice (OJ) and liver failure, requiring timely and often innovative 

interventions to ensure adequate biliary drainage. 

This is the first case reporting the use of endoscopic 

cholecystoduodenostomy in a six-year-old child as a solution for post-

anastomotic stenosis of the CBD secondary to intraoperative injury during 

the resection of an abdominal NB. 

Case report 

A six-year-old female patient was admitted to the hospital following the 

detection of an abdominal mass. Comprehensive diagnostic workup 

included blood tests, radiological imaging, a meta-iodobenzylguanidine 

(MIBG) scan, bone marrow examination, and a tumour core needle 

biopsy. These confirmed stage M neuroblastoma (NB) with metastases to 

the bone marrow and vertebrae, along with MYCN amplification. Based 

on these findings, the tumour was classified as high-risk per the 

International Neuroblastoma Risk Group (INRG) pretreatment 

classification.  

Initial treatment consisted of induction chemotherapy in line with the 

International Society of Paediatric Oncology Europe Neuroblastoma 

Group (SIOPEN) HRNBL1 protocol. Due to a suboptimal response, the 

patient received six additional cycles of chemotherapy followed by 

double hematopoietic stem cell transplantation.   

After completing this treatment, she was referred to our institute for 

surgical intervention. Preoperative Magnetic Resonance Imaging (MRI) 

identified several image-defined risk factors (IDRFs), including tumour 

infiltration of the porta hepatis, encasement of the origins of the celiac 

axis and superior mesenteric artery, and infiltration of the 
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duodenopancreatic block. During tumour dissection, an incidental injury 

to the common bile duct (CBD) occurred, which was repaired using end-

to-end anastomosis with biliary drainage. A partial tumour resection was 

achieved, leaving significant macroscopic residue. Pathological analysis 

revealed a composition of 75% Schwannian stroma and 25% neuroblastic 

cells, with 85% viable tumour and 15% post-chemotherapy necrosis

 

                                                  

Figure 1: Ce-MRCP and ERCP 7 months after surgery showing the CBD stenosis. EUS-guided cholecystoduodenostomy. 

The postoperative course was complicated by partial thrombosis of the 

left renal vein and persistent chylous effusion. The patient was discharged 

on postoperative day 36 and subsequently underwent radiotherapy per the 

HRNBL protocol.   

Six months post-surgery, MRI showed stable residual tumour, persistent 

urinary catecholamine elevation, and a negative bone marrow 

examination. Based on these findings, the multidisciplinary tumour board 

opted against further treatment.   

One month later, the patient presented with obstructive jaundice (OJ) and 

progressively increasing total bilirubin levels, peaking at 8.9 mg/dL. 

Contrast-enhanced magnetic resonance cholangiopancreatography (Ce-

MRCP) revealed dilation of the left intrahepatic biliary system, 

gallbladder, and CBD, with complete obstruction of the distal CBD 

segment. Endoscopic retrograde cholangiopancreatography (ERCP) was 

unsuccessful due to complete tumour encasement of Vater’s papilla. 

Subsequently, endoscopic ultrasound (EUS)-guided 

cholecystoduodenostomy was performed, involving the placement of a 10 

x 10 mm Hot AXIOS™ lumen-apposing metal stent (LAMS) between the 

dilated gallbladder and duodenum. This intervention resulted in rapid 

bilirubin level reduction and significant clinical improvement. Follow-up 

evaluations confirmed complete resolution of intrahepatic bile duct 

dilation and normal contrast medium flow through the biliary tree.   

At the three-month follow-up, the patient remained in good general 

condition with normal bilirubin levels. Endoscopic and radiological 

evaluations showed a stable residual tumour, spontaneous dislodgement 

of the LAMS device, and a stabilized cholecystoduodenostomy. 
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Figure 2: Postoperative MRI showed complete resolution of the intrahepatic bile ducts dilatation. Endoscopy revealing the spontaneous dislodgment 

of the LAMS device, alongside a stabilized cholecystoduodenostomy. 

Discussion 

The presented clinical case highlights the critical challenges in managing 

postoperative adverse events in high-risk NB, particularly focusing on 

CBD. 

According to the INRG staging system, the extent of involvement of vital 

structures influences staging, therapeutic decisions, and prognosis in NB. 

Tumor encasement of the biliary tract is a rare event and is frequently 

associated with incomplete resection of the mass. 

Management of biliary tract stenosis traditionally involves stent 

placement or surgical biliodigestive bypass. However, these methods may 

be constrained in cases where crossing the papilla of Vater is not feasible 

or when the tumor encases the main biliary tract.  

The first description of endoscopic transduodenal drainage of the 

gallbladder using a pigtail biliary stent appeared in 2006[1].The LAMS 

was first described in animal studies in 2011[2],and its feasibility for 

EUS-guided gallbladder drainage (EUS-GBD) in humans was 

demonstrated in 2014 [3].  

Currently, EUS-GBD using a LAMS is a frequently adopted technique in 

adults with acute cholecystitis or biliary obstruction due to malignancy or 

cholelithiasis outside of the cystic duct, particularly when invasive 

procedures are not feasible due to the patient's poor clinical status. This 

technique has been included as a minimally invasive treatment option in 

the updated Tokyo Guidelines for acute cholecystitis[4]. Moreover, it has 

been reported that EUS-GBD is an effective and secure rescue therapy for 

distal malignant biliary obstruction following failure of ERCP and/or 

EUS-guided bile duct drainage[5].  

Literature on the management of OJ in NB includes temporary 

cholecystostomy tube placement, percutaneous transhepatic biliary 

drainage, and endoscopic internal biliary drainage[6], [7], [8]. However, 

the application of cholecystoduodenostomy with LAMS in pediatric 

oncology remains underexplored. This case represents the first 

documented use of endoscopic cholecystoduodenostomy in managing OJ 

in a child with NB. 

In our experience, the innovative approach of endoscopic 

cholecystoduodenostomy has proven effective in bypassing CBD stenosis 

and alleviating associated jaundice. This minimally invasive technique 

facilitated rapid clinical improvement and significant reduction in 

bilirubin levels, offering a promising alternative to more invasive 

traditional surgical techniques. 

Conclusion 

In conclusion, advanced endoscopic approaches, such as 

cholecystoduodenostomy with LAMS, represent a notable advancement 

in managing iatrogenic CBD strictures, in pediatric patients. This case 

underscores the need for further studies to evaluate the efficacy, safety, 

and long-term outcomes of this innovative approach in children.  
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