Supplementary material
PREPROCEDURAL AND POSTPROCEDURAL CARE

All patients with presumed pCCA presenting at the participating centres are discussed in an MDT-meeting.

Procedures prior to study enrolment
Preferably computed tomography (CT) and magnetic resonance imaging/magnetic resonance cholangiopancreatography (MRI/MRCP) are performed prior to the first drainage procedure. To establish pathological diagnosis and to determine the segments that need to be drained for sufficient drainage, most patients will undergo at least one drainage procedure with plastic stents or in-external PTC drains prior to enrolment. Multiple drainage procedures prior to enrolment are allowed when for example needed to establish a pathological diagnosis or if patients were initially candidates for curative surgery/ liver transplantation.

In drainage naive patients, in case of ERCP preferably 7 Fr, plastic stents are placed, preferably without a sphincterotomy, during the first drainage procedure. In case of PTC in-external drainage catheters, preferably 8.5 Fr, are placed. After pathological proof has been acquired and drainage of the drained segments seems sufficient after 2-4 weeks, patient is eligible for enrolment.

Palliative systemic therapy
All patients will be counselled for palliative systemic therapy according to the most recent protocol, it is allowed to participate in trials concerning systemic therapy.

Intervention
In case ERCP is deemed not feasible stent placement +/- eRFA will be performed by PTC. 

ERCP specific:
· Patients will receive 100mg of diclofenac or indomethacin intrarectally immediately before or immediately after ERCP in every patient with no contraindication.
· The need for a sphincterotomy is at the discretion of the endoscopist, however preferably not performed.

PTC specific:
· Preferably uSEMS is placed without placement of an external drainage catheter, however in case considered necessary placement of a temporary percutaneous drainage catheter is allowed. Removal of the external drainage catheter is not considered a reintervention.

Both ERCP and PTC:
· All procedures will be performed with deep sedation or general anaesthesia.
· Antibiotic prophylaxis will be administered intravenously directly prior to the procedure and oral antibiotics will be continued for 5 days after the procedure; type of antibiotics is according to the local protocol.
· All procedures will be performed by dedicated interventional endoscopist or interventional radiologists. A maximum of 1 to 3 (depending on ERCP/PTC volume of the centre) interventional endoscopists or radiologists per centre will be selected to perform the study procedures.  
· If possible the cystic duct and segmental branches are visualized to avoid including branches of the cystic duct in RFA.
· The length of the stricture is estimated.
· A cholangiogram of the stenosis is captured.

In intervention group only
· The 7 Fr diameter ELRA Electrode RF catheter (TaeWoong Medical Co., Ltd.) is advanced, if advancement is not possible the stenosis is dilated with a 4 mm biliary balloon first. The choice of exposure length of the catheter (11 or 18 mm) depends on the stricture length and is decided by the interventionist. If the stenosis is longer than the electrode sequential ablations are applied.
· The tumour is ablated for 120 seconds per ablation with 7W, target temperature 75 degrees Celsius using VIVA Combo™ generator’s Impedance Monitoring System.
· The catheter is remained stable after ablation until the tissue is cooled down to 45 degrees Celsius or less, to avoid the adhesion of the tissue to the electrodes.
· Necrotic tissue is removed with an extraction balloon afterwards. 
· A cholangiogram of the stenosis is captured post-eRFA in the same plane a pre-RFA to measure and compare the diameter of the bile duct at the level of the maximum stenosis.  

In both intervention and control group
· Placement of bilateral side-by-side 8 mm or unilateral 10 mm in diameter uSEMS will be placed.
· Length of the stent is according to the interventionist. 
· A cholangiogram is captured after stent placement in the same plane as pre stent placement.

Reintervention
Reintervention will be performed on indication, such as symptomatic biliary obstruction (pruritus or cholangitis) or when necessary for systemic therapy. In the intervention group re-RFA with or without additional stent placement or stent exchange is allowed. In the control group standard care with possible placement of additional stents is performed. The control group will not receive eRFA since this is not part of standard care. A cholangiogram is captured pre intervention and in case applicable after eRFA and/or stent placement to be able to review the reason of recurrent biliary obstruction. A flowchart concerning the preferred treatment of recurrent biliary obstruction is depicted in Supplementary Figure 1.



Supplementary Figure 1. Flowchart recurrent biliary obstruction.
[image: Afbeelding met tekst, diagram, ontvangst, Parallel

Door AI gegenereerde inhoud is mogelijk onjuist.]
Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging; PTC, percutaneous transhepatic cholangiography; re-RFA, repeated radiofrequency ablation; uSEMS, uncovered self-expanding metal stent. 
SECONDARY ENDPOINTS

	Endpoint
	Definition

	Technical success of initial ablation
	Completion of ablation of the malignant stenosis through which the stent will be placed using eRFA for 120 seconds with 7W.

	Technical success of stent placement
	Successful deployment of the uSEMS  in the intended location with coverage of the stricture.

	Functional success
	In case of inadequate drainage prior to the procedure: 50% decrease or normalization of bilirubin levels within 14 days of the metal stent placement.
In case of sufficient drainage prior to the metal stent placement: a persistent bilirubin level <40 μmol/L (<2.3 mg/dL) after 14 days.

	Procedure time
	Time between introduction and removal of endoscope.

	Presumed reason of recurrent biliary obstruction
	Stent occlusion due to tumour ingrowth
Stent occlusion due to tumour overgrowth
Stent occlusion due to sludge (with or without stones), haemobilia
Stent migration

	Need for unscheduled reintervention to achieve adequate biliary drainage.
	Percutaneous or endoscopic reintervention prior to experiencing functional success.

	Need for permanent external percutaneous drainage catheters
	External percutaneous drainage catheter in situ at end of follow-up.

	Time to reintervention
	Time between metal stent placement and reintervention.

	Number of (non-elective) reinterventions
	Number of reinterventions.

	Stent patency after repeated eRFA
	Time to recurrent biliary obstruction after repeated eRFA (in case of recurrent biliary obstruction in intervention arm).

	Acute pancreatitis
	(I) new or worsened abdominal pain; (ii) new or prolonged hospitalization for at least 2 days; and (iii) serum amylase or lipase > threefold upper limit of normal, measured >24h after the procedure (Cotton criteria) [1]. 

	Post-procedural bleeding
	Clinical evidence of bleeding with a haemoglobin drop of >3g/dl with the need for resuscitation or additional intervention.

	Cholangitis (non-occlusion cholangitis)
	Fever >38°C continues >24h with cholestasis observed (gamma-glutamyl transpeptidase, ALT, and AST >1.5× higher than the upper limit of normal value), and when there is neither biliary dilation of the drained bile ducts on imaging studies nor a definite finding of stent occlusion or migration at the time of a reintervention.

	Cholecystitis
	Fever>38 or right upper abdominal pain occurs with supportive imaging studies.

	Perforation
	Evidence of air or luminal contents outside the gastro-intestinal tract.

	Drain dislocation or leakage
	Drain dislocation or leakage leading to reintervention or death.

	Ischemic liver events
	Evidence of ischemic liver event on imaging.

	Overall survival
	Time between date of diagnosis (date of MDT meeting, in case unavailable date of pathological diagnosis) and death.

	Survival since procedure
	Time between procedure and death.


Abbreviations: ALT, alanine transaminase; AST, aspartate aminotransferase; eRFA, endobiliary radiofrequency ablation; MDT, multidisciplinary team.


1.	Cotton, P.B., et al., Endoscopic sphincterotomy complications and their management: an attempt at consensus. Gastrointest Endosc, 1991. 37(3): p. 383–93.

2

image1.jpg
ion of recurrent biliary ebstruction

Laboratory exam + imaging (CT/MRI)
5 e i i
Indication for re-intervention?

T

Cholangiogram
T
Remove possible sludge and/or

stones with an extraction balloon
1

Adequate biliary drainage?

Intervention no ool
group
reRFA
‘Adequatebilary | Feasible to place
drainage? USEMS?
/yes no
Place plastic
Bl TSEMS stents/PTC drain
yes
2 WEEKS
Consuttation
Laboratory exam
Adequate biliary drainage?
2 =
4 WEEKS
Consuttation Return to regular follow up

Laboratory exam





