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Abstract
Hilar cholangiocellular carcinoma is a malignant neoplasm 
of epithelial origin occurring at the confluence of the right 
and left hepatic bile ducts. Typically, these tumors are small, 
poorly differentiated, exhibit aggressive biologic behavior 
with nonspecific symptoms and tend to obstruct the intra-
hepatic bile ducts. Surgery is the only available curative op-
tion. Unfortunately, in less than half of the patients, a com-
plete resection is possible with poor survival rate in unresect-
able cases. In this report, we present the case of a 58-year-old 
woman with a history of unresectable hilar cholangiocarci-
noma. Initially, she was treated with intraductal dilatation of 
malignancy and placement of a plastic stent and chemother-
apy (Gemcitabin® and Platinol®). Two years later, she under-
went a second-line chemotherapy with Gemcitabin® and 
Oxyplatin® because of tumor progression. Despite a second-
line chemotherapy and placement of an uncovered self-ex-
pandable metal stent that was extended later on by stent-in-
stent technique, there was tumor progression which led to a 
complex course with relapsing obstructive cholangiosepsis 
and cholestasis. Because of tumor ingrowth, endobiliary ra-

diofrequency ablation (RFA) of the malignant stenosis was 
performed in repeated sessions. This case illustrates that RFA 
of solitary malignant biliary obstruction is feasible, safe, and 
allows an improvement of quality of life in nonoperable pa-
tients. © 2022 The Author(s).

Published by S. Karger AG, Basel

Introduction

Cholangiocellular carcinoma (CCC) is an epithelial 
malignant tumor arising from the bile duct around the 
hepatic fork [1]. With 70%, it represents the most fre-
quent type of bile duct cancer [1]. Surgical resection is 
feasible in only 20–30% of CCC patients. In more ad-
vanced disease stages, palliative care comprising endo-
scopic plastic stent (PS) placement for biliary drainage 
and chemotherapy is required [1, 2].

If the initial PS becomes occluded, replacement with 
an uncovered self-expandable metal stent (ucSEMS) is fa-
vored if the estimated survival is expected to be greater 
than 6 months [2]. However, tumor ingrowth through the 
stent represents one of the most frequent complications 
causing cholestatic disease and cholangitis [1–3]. In this 
case, different approaches are reported in the literature: 
percutaneous biliary drainage, endosonography-guided 
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biliary drainage, surgical bypass, local ablative therapy: 
photodynamic therapy (PDT), intraductal (ID) RFA (ID-
RFA), and intraluminal brachytherapy [1].

ID-RFA is a novel endoscopic procedure that involves 
the use of a biliary catheter during endoscopic retrograde 
cholangiopancreatography (ERCP) which is positioned 
in direct contact to the lesion [4]. High-frequency alter-
nating current generates high temperatures (50°C–
100°C) that cause coagulation necrosis by thermal energy 
[5]. A balloon cholangiogram is performed after ablation 
to confirm the absence of ID-RFA-related complications. 
Ablated necrotic debris is removed using an extraction 
balloon [4]. Because ID-RFA can cause post-RFA biliary 
stricture, biliary drainage should be ensured using a PS or 
self-expandable metal stent (SEMS) [4]. Currently, two 

devices are available for ID-RFA that is used over a guide-
wire during ERCP: HabibTM (EndoHBP) and EndoLumi-
nal Radiofrequency Ablation (ELRATM) [4].

Available studies have shown technical feasibility, 
safety, and beneficial effects on overall survival and stent 
patency [4]. We herein report the successful treatment of 
a nonoperable ID biliary malignancy Bismuth Typ IV.

Case Report

A 58-year-old woman presented to our emergency department 
(August 2015) with acute cholestasis and colicky pain. There was 
no history of liver or biliary disease.

A clinical examination revealed a cardiopulmonal compensat-
ed afebrile and icteric patient. The main laboratory data were as 
follows: hemoglobin, 156 g/L; white blood cells, 5.6 × 109/L; plate-
lets, 197 × 109/L; total bilirubin, 24.9 μmol/L; aspartate amino-
transferase, 142 U/L; alkaline phosphatase 587 U/L, gamma-glu-
tamyl transferase, 1381 U/L; protein C-reactive 7.5 mg/L, INR 
0.92, creatinine 63 μmol/L.

An abdominal ultrasound in the emergency department 
showed dilated peripheral left hepatic bile ducts and an irregular 
hilar situation. ERCP showed an unclear narrowing related to the 
cystic duct in the cholangiogram and a stone (Fig. 1) that was ex-
tracted after papillotomy. An MRCP confirmed the irregular bile 
duct and a sclerotizing mass forming stricture measured 5 × 6 × 5 
cm at the hilum with dilatation of the left intrahepatic ducts con-
sistent with a Klatskin Tumour (Bismuth IV) (Fig. 2, 3). After 2 
days, a cytological sampling was performed during ERC, and after 
dilatation of the malignant stenosis in the ductus hepaticus sinister 
(DHS), a PS was positioned (Fig. 4). Due to a sampling error with 
negative cytological result, a laparoscopy with liver biopsy was per-
formed that showed a metastatic cholangiocarcinoma. Our tumor 
board judged the situation as inoperable and palliative. After ex-

Fig. 1. Cholangioscopy showing an unclear anatomy around the 
cystic duct.

Fig. 2. MRCP revealing hilar dilatation of the left intrahepatic 
ducts.

Fig. 3. MRCP showing a mass forming stricture at the hilum.
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traction of the PS and dilatation of the bifurcation and the left main 
hepatic duct, a 10 × 100 mm ucSEMS (Biliary-Stent, Boston Scien-
tific, Ort) was inserted in the DHS (Fig. 5).

Nine months later, tumor progression resulted in obstructive 
jaundice and cholangiosepsis. The stenosis was dilated and a sec-
ond ucSEMS (Biliary-Stent 8 × 80 mm, Boston Scientific) was 
placed through the first stent in the DHS (Fig. 6). After progredient 
tumor ingrowth and subsequent episodes of cholangiosepsis de-
spite a first-line chemotherapy with Gemcitabine® and Cisplatin® 
and a second-line chemotherapy with Gentamicine® and Plati-
nol®, we managed to pass and dilate the stenosis under cholangio-
scopic guidance (Fig. 7). To stabilize stent patency and improve 
our patient’s quality of life, informed consent was obtained for 
ELRA (Taewoong Medical, Gimpo-si, South Korea) (Fig. 8). The 
ELRA-catheter (7 Fr, ablation length 18 mm) was placed under 
radiologic guidance in the tumor stenosis. We used the standard 

setting of 7-W, 70°C for 2 min. The procedure was repeated to 
cover the whole length of the stricture. Necrotic debris was re-
moved with a balloon the same day and again 2 days later while 
patency was confirmed by contrast. Depending on the patient’s 
clinic and cholestatic parameters this was repeated every 2–4 
months for a total amount of 11 sessions from May 2017 to Janu-
ary 2020. No immediate or late adverse events were recorded.

Results

On the patients’ last visit on January 2020, she re-
mained asymptomatic at 32-month follow-up after 11 
sessions of ELRA. She was not jaundiced and regained her 

Fig. 4. ERCP showing the insertion of a PS 
after dilatation of the malignancy in the 
DHS.
Fig. 5. ERCP showing the insertion of a 
noncovered self-expanding metal stents.

Fig. 7. Spyglass cholangioscopy showing malignant hilar resteno-
sis.

Fig. 6. ERCP showing the insertion of a second stent through the 
first stent in the DHS.
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initial body weight, while CA 19-9 decreased from 149 U/
mL to 28.9 U/mL. The patient’s functional status was sta-
ble at 1 Eastern Cooperative Oncology Group. Surveil-
lance CT showed presence of the unilateral SEMS in the 
common and main left biliary duct with slight left intra-
hepatic duct dilatation and decreased tumor mass, con-
sistent with radiological improvement (Fig. 9).

Discussion

In the current case, the patient was diagnosed as hav-
ing a nonoperable hilar cholangiocarcinoma. The mass 
forming stricture was located at the hilum with dilatation 
of the left intrahepatic ducts consistent with a Klatskin 
Tumor (Bismuth IV). The definitive diagnosis was ob-
tained by diagnostic laparoscopy, nonetheless retrospec-
tively, a diagnostic approach with ERCP in conjunction 
with spyglass cholangioscopy should have been done 
which was not available as standard at that time. Because 
our patient’s life expectancy was more than 6-month, we 
initially treated her with an ucSEMS and chemotherapy. 
The course was characterized by progredient tumor in-
growth with cholestatic disease and episodes of cholan-
giosepsis despite a second-line chemotherapy and inser-
tion of a second ucSEMS. After interdisciplinary discus-
sion, we decided to start a local therapy with ELRA. We 
performed 11 sessions of ELRA (1st session May 2017, 
11th session January 2020) without any postprocedural 
complications or adverse events. We were able to achieve 
a long-term (32 months) stent patency without relapse of 
cholestasis and cholangitis. Furthermore, we observed a 

decreasing Ca 19-9 as well as a reduction in tumor mass. 
The course of disease was characterized by regaining 
body weight combined with a good functional status and 
quality of life. Most hilar cholangiocarcinoma is not suit-
able for surgery because of advanced disease stages at di-
agnosis. Palliative chemotherapy and placement of a stent 
for biliary drainage is a well-established and widely ac-
cepted treatment in patients with unresectable CCC [1, 2, 
4, 6]. There is still no common consensus on the relative 
merits of PS versus metal stents and single versus multiple 
stents. In patients with complex hilar lesions, retrospec-
tive case-control studies suggest that bilateral versus uni-
lateral endoscopic biliary drainage may result in im-
proved jaundice, postprocedural cholangitis, and overall 
survival [7], although this was not confirmed in a recent 
randomized trial [8]. Therefore, the choice of stent for 
endoscopic palliation of unresectable hilar CCC should 
consider several conditions, such as the affected biliary 
ducts, life expectancy, endoscopists expertise, and mate-
rial expenses [9–11]. PS is characterized by a smaller di-
ameter (10–12 Fr), resulting in faster occlusion with a me-
dian patency time of only 1.4–3 months [12]. On the oth-
er hand, SEMS has a wider diameter (8–10 mm), resulting 
in longer patency of 6–10 months [12]. SEMS used in pal-
liative hilar CCC are uncovered with an open mesh, al-
lowing the drainage of side branches [1, 12]. ucSEMS 
seems to be cost-effectiveness compared to PS if the ex-
pected survival exceeds 4–6 months and should be con-
sidered as initial treatment after diagnosis of inoperable 
CCC [1, 2, 6, 12]. In case more than one stent (PS or 
SEMS) has to be placed, the stents are usually placed side 
by side. However, a novel dual stent design called “stent-

Fig. 8. ELRA. Fig. 9. Abdominal CT showing in situ SEMS and decreased hilar 
tumor mass.
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in-stent” has been developed for ucSEMS [13]. “Stent-in 
stent” technique is characterized by a first stent with an 
open-cell design which allows a second stent to pass eas-
ily through the first one [13]. Stent patency is an impor-
tant factor in improving quality of life, symptoms, and 
decreasing interventional costs [14]. Antibiotic prophy-
laxis is mandatory in patients with anticipated incom-
plete biliary drainage by any technique; antibiotics should 
be continued in cases of incomplete biliary drainage [15]. 
However, stent patency is difficult to preserve due to 
sludge (in PSs) or tissue ingrowth/overgrowth (in SEMSs) 
[6]. PS should be exchanged with a single/multiple PSs or 
a ucSEMS [6]. Mechanical SEMS cleansing is poorly ef-
fective for restoring biliary patency if occluded [6]. In this 
case, a second SEMS should be inserted within the occlu-
sion (a covered model should be selected if the first SEMS 
was uncovered). In case of a life expectancy ≤3 months, 
occluded SEMSs should be treated by inserting a PS in-
stead of a second SEMS [6]. Local ablative techniques 
have been used to improve the results of biliary stenting 
with the aim of delaying stent obstruction and prolonging 
patient survival. These techniques include PDT, radio-
therapy, and RFA. PDT uses a photosensitive agent that 
concentrates preferentially in malignant tumors. Subse-
quent photoactivation with red laser lights of a specific 
wavelength creates reactive oxygen, leading to selective 
tumor cell death [16]. Radiotherapy has a very limited 
role in HC. Intraluminal brachytherapy showed good 
short-term effects in term of prolonged stent patency and 
improved survival [17]. However, several studies from Ja-
pan have shown better SEMS patency (10–18 months vs. 
4–12 months) after external beam radiotherapy [18, 19]. 
RFA is a well-established ablative procedure originally 
used for small solid liver tumors [20]. Since 2011, an en-
doscopic catheter is available that allows ID-RFA in bili-
ary or pancreatic ducts.

Biliary RFA is performed after biliary tract cannula-
tion with ERCP [21]. A sphincterotomy is generally per-
formed but not mandatory [4]. After cholangiographic 
localization of stricture extent and width that can be com-
bined with cholangioscopy and other imaging modalities, 
dilation can be performed if needed. The probe is then 
inserted over the guidewire across the stricture and en-
ergy is applied for the desired period, according to the 
different RFA probe manufacturer’s indications. By ap-
plying thermal energy to the tissue through high-fre-
quency alternating current, RFA induces coagulative ne-
crosis and causes local destruction of the tumor [20, 21]. 
Usually, multiple radiofrequency applications are com-
pleted during the same session [4, 20, 21]. Before with-

drawing the probe, a pause of about 60 s is necessary to 
prevent tissue from adhering to the electrodes. After re-
moving the probe, coagulated tissue debris is extracted 
with an extraction balloon, and a PS or metal stent is po-
sitioned to guarantee biliary drainage [22]. To date, avail-
able retrospective comparative studies demonstrated the 
superiority of RFA over PDT in terms of efficacy, safety, 
stent patency, and adverse events with comparable sur-
vival rate [23, 24]. Benefits of RFA over PDT are notable 
and include: cost-effectiveness, easier to perform (cathe-
ter can be inserted over a guidewire), and more practical 
for the patient (procedure done in 1 day and no need to 
avoid sunlight exposure), [23]. Absolute contraindica-
tions for RFA include cardiac pacemakers, pregnancy, co-
agulation disorders, and massive ascites. The incidence of 
adverse events has been reported to range from approxi-
mately 5–27% [25]. Common RFA-related adverse events 
include cholangitis and pancreatitis; however, more seri-
ous events have also been reported, including portal vein 
thrombosis, hemobilia, hepatic infarction, sepsis, liver 
abscess, and death [26, 27]. Bokemeyer et al. [28] demon-
strated that in patients with unresectable Bismuth type III 
and IV hilar cholangiocarcinoma, ID-RFA with biliary 
stenting significantly prolonged survival time compared 
to controls receiving standard treatment with stenting 
alone (342 days vs. 221 days; p = 0.046). These results were 
confirmed by a meta-analysis by Sofi et al. [29] that dem-
onstrated that biliary RFA had the advantage of prolong-
ing stent patency (mean difference, 50.6 days; 95% CI, 
32.83–68.48) and improving patient survival (hazard ra-
tio, 1.395; 95% CI, 1.145–0.7; p < 0.001) without causing 
serious adverse events. The improved median survival af-
ter ID-RFA could be related to activation of anticancer 
immunity after ablation [30]. An interesting study re-
garding the feasibility of RFA for occluded SEMS was 
conducted by Kadayifci et al. [31]. His group matched 25 
patients with ucSEMS occlusion treated with endobiliary 
RFA or PSs across the ucSEMS. Biliary drainage was re-
stored in all patients. Stent patency was confirmed at day 
90 in 56% (RFA) and 24% (control), respectively. Addi-
tionally, the stent was patent significantly longer in the 
RFA group compared to the control group (119.5 days vs. 
65.3 days, p = 0.03) [32]. Moreover, in extrahepatic distal 
cholangiocarcinoma Wu et al. [32] achieved a better 
functional status (Eastern Cooperative Oncology Group 
Performance Status 1) and quality of life in ID-RFA pa-
tients. In the present case, we achieved a 32-month stent 
patency, without tumor ingrowth and serious adverse 
events. The choice of inserting an ucSEMS was justified 
by a life expectancy >6 months and combined RFA ther-
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apy achieved a significant improvement in quality of life, 
weight stabilization, stent patency as well as reduction of 
tumor size and Ca 19-9. The reduction of tumor size is 
most probably a combined result of RFA and chemother-
apy but comparative studies of RFA, RFA, and chemo-
therapy versus chemotherapy alone are lacking.

We can only speculate that RFA therapy might not be 
only a palliative therapy by improving stent patency but 
also can lead to tumor mass reduction. In our case, we 
showed that RFA is a valuable, minimal invasive and 
easy-to-use tool that can ensure long-term stent patency 
and significantly improve the quality of life in unresect-
able Bismuth type IV hilar CCC. In conclusion, despite 
limited survival in nonresectable hilar CCC, ID-RFA 
seems to be a useful tool in well-selected patients to pre-
serve and prolong stent patency and increase life expec-
tancy.
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