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Recent Updates on Endoscopic Retrograde Cholangiography-guided Intraductal
Radiofrequency Ablation for Malignant Biliary Stricture

Jae Hee Cho, Sung Ill Jang, Min Young Do and Dong Ki Lee

Department of Internal Medicine, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Malignant biliary strictures are caused by pancreatobiliary cancer and other metastatic malignancies. Most of them are unresectable
at diagnosis with a dismal prognosis. Various new ablation methods have been introduced. Of them, ERCP-guided intraductal radio-
frequency ablation (ID-RFA) appears to be the most promising minimally invasive endoscopic treatment by delivering a high-frequency
alternating current to the target tissue, leading to coagulative necrosis. Thus far, many studies have provided evidence that ERCP-guided
ID-RFA is a safe, feasible, and effective treatment modality for stent patency and overall survival. Compared to other ablation treat-
ments, ERCP-guided ID-RFA has several advantages, including ease of delivery, controlled application of thermal energy, low cost,
and fewer systemic side effects with an acceptable safety profile. Therefore, ERCP-guided ID-RFA can be considered an adjunctive
treatment for the palliation of unresectable malignant biliary strictures. On the other hand, the decision of local ablation treatment
should be individualized by multidisciplinary team support due to the lack of comparative studies. (Korean J Gastroenterol 2021,;78:205
-212)

Key Words: Radiofrequency ablation; Cholangiopancreatography, endoscopic retrograde; Intraductal carcinoma; Biliary tract
neoplasms; Jaundice
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1. AFO A% f2|(principles of RFA)

RFAE RIHAQ] A4 54 A& dielch 15 w&F
AFE 7Isto] AIZE HFe] o] &
ot A RS WAPAI7] AL, S 7] 9Hevaporation)
A7 A £oF HEe]o] 231 I AHcoagulation necrosis), &
W2 HA(protein denaturation) 12|11 &9F WY HRS-S
SIERTH RFA oAl T} 152o] Aekt A% A7k
Hg|sto] AR A=} WA 7he] Agjrh Holx || vl s
o Attt B 50C o] npadd2 Ay utu|ef chul
A& T3 w7t A= é &S FESHAIEE 100C o]

& RFA 7HE | 1 240 &1L ﬂ(coagulum)

M R S
OlRICE? o] ol 42 ztoli= RFA hele] Yol

BRASAY, 25 AAE AYotel REA A% 5
258 AL Wllo] EUlol AFET Y
Al & HjZ AAHheat sink phenomenon
G, ol il o) Wpkel Wrh mwE
% w) HolAE Hare
$9]0] RFAL 97} 1 astch. RFAL
= (monopolar)¥} =3 (bipolar) F+ 7}4]
1Yot AHEE= Y¥HAE]] RFAE A
(grounding pad) AA F9foll FAF8EAL RFA A=+
H 5ol YXAIZIHA AUAE HAEdt= @3 7]7]0]
51, ERCP §25} ID-RFAL 7HelElo] 240 438 25hx
A % A2 719 DEE ol gL = 7170l
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2. WA Z9gEHxds |ot FEU O30 AXE

(ERCP-guided ID- FA)

g RFAX ERCP
3] = HAK guidewire)%
FelEle ApetEAl AgRc A7 Aest sl g
RFA 7}H]E]= Habib Endo-HBP™ (Boston scientific,
Marlborough, MA, USA)2} endoluminal radiofrequency
ablation (ELRA) RFA catheter™ (Starmed, Goyang,
Korea)”} 9t}. Habib Endo-HBP™ 7}H|E]&= 1.8 m Zo]9]
8-Fr (2.6 mm) =% 7IE|HZ 2719 8 mm A=°] 8 mm
Ao Aol fIA3taL f = AHguidewire)E whebA]
ERCP Ao|AA4 U2 AdE 4 ME}. Habib Endo-HBP™
ID-RFAS] A&t HAZHE bt koA Alb=] AR,

z:

AR ox-vivo pig livers 0|83t AYA & AY A=
7-10 W, 120% ID-RFA Al&9] ¢FAS Hi1slglT® ¢
0" 710 W, 90% ID-RFA AAgko] 7%

ELRA RFA 7}HE = 2] 7|42
Zo)9] 7-fr +7 =Y 71HEHZE 11 mm, 18 mm, 22 mm,
33 mm¢| 4717 thekel Zo| Pzl QlchFig. 1). Habib
Endo-HBP™®} 714 & o2 Yo 2 AlA 7} 7”’“‘54
o] glo], RFA Al& Fofl Aol 255 ixéﬁ}oﬁ 4 2
oo g ZAwH RFA7} A5Ao7 &

A8l &5 XA (temperature controlled) ]——0]"4'. oFA s
I #HA<] ID-RFAS oAl 243t ELRA RFA AAZko]
I3l AR 5L in vivo AYAF S5 ASL B3] 7-10 W

120%, &3k 2% 80C RFA AA9| eHFAS Barstgle
SRl As Bl Fe flAE AlZstote A S
ol A= 7-10 W, soc 120%9] A%, Hhgo] 7HEE F9]9]

ol A= 7134 B ELRA RFA 7H|EIS o] &3FHA 7 W,
80T, 60-120%x2] AAo] AEES A Algleict M
RFAL 7HAH02 A2 WelS Telst 4 glu
7] Q& AA| ID-RFA X5 o]Z ahy 7|A} A
HSkE dlZab] 3 2hel Y 58 A
31%] 91t} Habib Endo-HBP™ RFAQ] 9= in vitro HA]
gaol A 4} Zol7t 26-41 mm FAH L, A2 5]
ELRA RFA Z[E|E|E 0] 83t in vivo AYA 55 AT A
£ 80C 7-10 W, 12022] RFA %o minipig F4 B
oA ZAY A} Zol= 1.7-43 mmE A’ A
T+ 59 RFA 7}HHE E5 ID-RFA Al ®RE dfsaolsl
t} WA ERCPE QT HALS gy Allsta EAEAMA 3t
oA BWE FOIE ¥elslal RFA 7HEE|Q] A= KOS 9|
AlZIth. ID-RFA Al HilE= RFA AA3E ARS-StaL,
ok Zojz} 71 ®yiolelH ID-RFAS ZHA HHE A|gysic)

ool F4 NS ol AAE HAF 211G AANHA
FRgss AT AT 9 WEF oine uut
ID-RFA ©]3 QA|Z ol Bxoz Hxlo] o3ty AL} &7]A
osE AREP) Wstel 371 Gatel W] o) 4
At '@ g YoM Als ol E9AY T AL
A F<& AH E(self expandable metallic stent, SEMS)
g 271408 4RIk o] BRTkFg. 2
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g HHgo] oF 1-20% 2 BEch ! 71 38 pago 2 obAsla wubA ol ID-RFAS] 7|A|" A o] AAg]
et gada) HggolAwt® 115 117 M(hepatic in- I ekt Al Aol Aol 5 ARG NlE= A
farction), ¥ HF=Z(hemobilia), 7Hsef, HE8Z, 2 4 sl Aog Ayzidc 11710

Z, A 59 Azt Bakgo] WA 4 9lok M e ID-RFAQ] QH/del tieljA arefsfof o E 3t 7}A] W-8-2=

Guidewire

Cholangiocarcinoma

Bipolar RFA electrodes
generates RF energy field
to ablate the tumor

Fig. 1. Schematic diagram of endoscopic retrograde cholangiography-guided intraductal radiofrequency ablation. RFA, radiofrequency
ablation; ELRA, endoluminal radiofrequency ablation.

Fig. 2. Endoscopic retrograde cholangiography (ERCP)-guided intraductal radiofrequency ablation (ID-RFA). (A) Cholangiogram showing
intraductal filling defects in the common bile duct. (B) ERCP-guided ID-RFA (80, 10 W for 120 sec) was performed using the endoluminal
radiofrequency ablation RFA catheter® (Starmed, Goyang, Korea). An endoscopic image showed the ablated tumor tissue after balloon retrieval.
(D) At the end of the procedure, a biliary self-expanding metal stent was placed in the post-RFA stricture site after ID-RFA.
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Table 1. Results of ERCP-guided ID-RFA in Pancreatobiliary Tumor

Median

Patients stent Median  Median
Study Diagnosis Type of stents survival No. of Adverse events No. (%)
No. Patency  onths)  RFA
(days)
Steel et al. 22 BDC 6 Uncovered SEMS 21 114 NA 2 4/21 (18.2)
(2011)* PDAC 16 Cholecystitis 2
Pancreatitis 1
Rigor 1
Figueroa-Barojas 20 BDC 11 Uncovered SEMS 1 NA NA NA 5/20 (25.0)
etal. (2013)? PDAC 7 Partially/fully covered Pancreatitis 1
Others 2 SEMS 13 Cholecystitis 1
Plastic stent 6 Pain 5
Alis et al. 17 BDC Fully covered SEMS 10 270 NA 3 3/10 (30.0)
(2013)23 Pancreatitis 2
Dolak et al. 58 BDC (Klatskin 45) SEMS 35 171 10.6 1.4 11/58 (18.9)
(2014)15 Others 13 Plastic stent 19 Liver infarction 1
Hemobilia 3
GB empyema 1
Cholangitis 5
Sepsis 2
Hepatic coma 1
Left bundle branch block 1
Tal et al. 12 BDC (Klatskin 9) Plastic stent 12 NA 6.4 1.5 6/12 (50.0)
(2014)™ Others 3 Hemobilia 4
Mortality 2
Strand et al. 16 BDC (Klatskin 13) Plastic stent 15 NA 9.6 1.19 NA
(2014)" Fully covered SEMS 5
Uncovered SEMS 2
Sharaiha et al. 26 BDC 18 Uncovered SEMS 7 NA 5.9 NA 5/26 (19.2)
(2014)28 PDAC 8 Covered SEMS 8 Pancreatitis 1
Plastic stent 11 Cholangitis 1
Pain 3
Sharaiha et al. 69 BDC 45 SEMS 49 NA 11.5 1.4 7/69 (10.1)
(2015)16 PDAC 19 Plastic stent 20 Pancreatitis 1
GBC 2 Cholecystitis 2
Others 4 Hemobilia 1
Pain 3
Kallis et al. 23 Unresectable PDAC Uncovered SEMS 23 324 7.5 NA 2/23 (8.7)
(2015)24 Hyperamylasemia 1
Cholangitis 1
Laquiére et al. 12 BDC (Klatskin 12) SEMS or plastic stent NA 12.3 1.6 2/12 (16.7)
(2016)*° Cholangitis 1
Sepsis 1
Wang et al. 12 BDC 9 SEMS or plastic stent 125 7.7 1.67 1/12 (8.3)
(2016)*° Others 3 Pancreatitis 1
Schmidt et al. 14 BDC 14 SEMS or Plastic stent NA NA 2.2 4/14 (28.6)
(2016) Others 2 Cholangitis 2
Liver abscess 2
Laleman et al. 18 PDAC 7 SEMS or Plastic stent 110 7.6 1 6/18 (30.0)
(2017)" BDC (Klatskin 11) Cholangitis 4
Pancreatitis 2
Yang et al. 32 BDC (Distal 22, Klatskin 10) Plastic stent 195 13.2 NA 2/32 (6.3)
(2018)*8 Cholangitis 2
Lee et al. 30 BDC 19 Uncovered SEMS 10 236 12.8 NA 3/30 (10.0)
(2019)* PDAC 9 Covered SEMS 20 Pancreatitis 2
GBC 2 Cholangitis 1
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Table 1. Continued
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Patients M;::"(“ Median  Median
Study Diagnosis Type of stents survival No. of Adverse events No. (%)
No. Patency  onths)  RFA
(days)
Kim et al. 11 BDC (Klatskin 8) Uncovered SEMS 10 91 NA 4(2-8) 6/11(50.0)
(2019)11 GBC 2 Plastic stent 1 Pancreatitis 1
Others 1 Post-procedural fever 5
Bokemeyer et 32 BDC (Distal 1, Klatskin 23) SEMS or Plastic stent NA 11.4 1.68 10/32 (31.3)
al. (2019)*® PDAC 2 Cholangitis 6
GBC 2 Pancreatitis 2
Others 4 Intestinal perforation 1
Pneumothorax 1
Hu et al. 23 Ampullary cancer 23 SEMS or Plastic stent NA 36.0 2.26 4/23 (7.7)
(2020)34 Mild pancreatitis 1
Bleeding 1
Late distal biliary stenosis 2
Gao et al. 87 BDC (Klatskin 69) Plastic stent NA 14.3 1 24/87 (27.6)
(2021)33 Ampullary cancer 18 Pancreatitis 4
Bleeding 1
Cholangitis 10
Cholecystitis 9
Yang et al. 38 BDC (Distal 26, Klatskin Plastic stent 168 11.0 1 4/38 (10.5)
(2020)* 12) Cholangitis 2
Pancreatitis 1
Bleeding 1
Xia et al. 124 BDC (Distal 10, Klatskin SEMS 58 NA 9.5 1.4 23/124 (18.5)
(2021)30 69) Plastic stent 66 Pancreatitis 11
GBC 12 Cholangitis 8
PDAC 8 Cholecystitis 6
Others 25 Bleeding 2
Perforation 1
Kong et al. 150 BDC (Klatskin 76) SEMS 336 12.3 1.51  113/150 (75.3)
(2021)* PDAC 37 Bleeding 71
GBC 11 Pancreatitis 5
Others 26 Pain 76
Heart failure attack 2
Bile leak 4

Recurrent biliary infection 23

ERCP, endoscopic retrograde cholangiography; ID-RFA, intraductal radiofrequency ablation; BDC, bile duct cancer; PDAC, pancreatic ductal
adenocarcinoma; GBC, gallbladder cancer; SEMS, self-expandable metallic stent.

A FEAY S G4 disE G A ofd &3 @ 4, SR 03O ARk AME 28M(clinical efficacy of
A9 w3 7o) ID-RFA QP93 w3t Apojolet. A4t & ID-RFA)
< A ol adh 4T g 84 sys fideR ID-RFAQ] Q4 Q7= diRE A51E 97 Axkgol A,
& ¥ DRFA (10 W, 80T, 12028 A% & &2 A% 22 ot Q4 A77F WEHWA IDRFA?] 7|47 b
SHALL, e 24 AAE B A o g B 849 A3} 237F AFE A Table 1), A7) o Re
RFA o]% 7] WIS 2418}ty B= A= ID-RFA ©] ©] 913 Habib Endo-HBP™ RFA 7}HES o|-&3}%1 1,
T ped e o %A, =Y RFA A I4F 2ol T A% o] thopdt AHIESL A4E9T FUjo]A] ELRA
#> 4 mm (range 1-6 mm), LA T 2 HIE(EH  RFAZ o] 43 HIFH TP AT HE 308 5% £}
S Az o|/FA] WAMAA RFA A= o)) FY# L oJolH gyl ¥ 8RS Ao & ID-RFA ]2 H]wjuby
72% (range 42.1-95.3%)% 1= 9leh.” SEMSE AHHelglT, W2 wal 7o)/l spARh oby
H¥ F&ol A ID-RFA o|F AHIES] g 717k 236U
aAQl ARHAE Sl S dsint
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X ID-RFAS] Al X7 A2 AZ317] 93t ol
H 1 A7t 2= 9=, ID-RFA o]% AEIEES AF9Jsl
B OAHE UE ASES HLd deEy ApdA
ID-RFAGEo| AE 7)7to] AAE S B89 tH285 days vs
248 days; p<0.001).” Yang 59 AgA vlu HAro|A=
P& B71%E 7H9) Ik 657 3RS tIAFC R ID-RFAQF A
HES A 390} AHE GRS u|moteli-v] D-RFASH

=
oa
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0.6 months vs.

EE A83F o] A= 717H1
E 717+6.8 months

8.3+0.5 months; p<0.001), AHIE 7H

. 3.4 months; p=0.02)°] AT o] ID-RFA7} A3}&Q] XA
E‘%‘é%‘% AAstETt 2eju 7] 7lset & At Al
o7t Bapd, vebese AFAe dolelst £ vl
22 27} o] EREAT, T W) 1 Aol
o A A7 A Aol ol DRFA AR o] o
S E 4 Qi Wl BAEA g BAlHo] ol Ea

BE 377} &Ohi ID-RFA7} 341 01

o gle Ao qlet. BhdHe] 242l ID-RFA gq ﬁq
T REed, e BV o J93 g < o
O XY A AgFH T2 24 A iL D RFASE}
AHEZ A8t Ja AEE ghEo] AJE 7|7k AHEQ)

Q132 days vs. 116 days,
p=0.44; 244 days vs. 180 days, p=0.28)." o]&]3} AF3E]|=
AR oAk ID-RFAQ FA Q1 A& aits YNkl X]|
Z3 AN, 2 Gao 579 AA| BS99 vig
B Rel 1747 9] RS o2 AIPeE k4 vlw A+
o|Al+= ID-RFAY] A& #I7} BEiE gt} 1 Aol M=
ID-RFA (+stent) 127} AHE 9% 22 B20] vjA s}
I ID-RFA 1852 oF 37| 712402 ID-RFAE 244 vk
sheetl, SulEAE ID-RFATAIA A2 7)1 4o &l

21 11(14.3 vs. 9.2 months; hazard ratio [HR] 0.49, 95%
CI 0.35-0.68; p<0.001), Bt o9 EAlA = v =
AZE 717Fe] Aol Eolx9IrH13.3 vs. 9.2 months; HR
0.55, 95% CI 0.39-0.77; p<0.001). o}& £H3] A& 2&
S AN H Aol A ID-RFAS] A Al X8 awt
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eIt vl 7 H*]*}i, ID-RFA A] &
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= A gstg=d], o] = 10 W, 120%, 75-80°C ID-RFAE A
Ao} 4ute]= HdE, 2ufe]s 7hEW &SAbo] AN T, 11
mm ELRA RFA (7 W, 60%, 80TC)& A3dl 2njg]= Bzt
So] SR kit A7) Qo] AnE EE R
9] G A= 11 mmo| %S ELRA RFA 7}E|EE o]
ko] 7W, 80C ID-RFAE A|Yst= Ao| vlHAe Ao

AJZt=let. =3 Habib Endo-HBP™i= 24 mm2] 7}151]51
112 A7) wfZo] Zt=7} go] Zol= IR JolA=
A3FslA] ka1, ELRA RFA 7}5]1;1: 11 mm Zo]o] Ze
RFA 7HEE AREE & Qlo] ThEFollA & o ebdsta
adAoZ ALE 4 Qe Zog AzZHr}h L 7HEH
ID-RFAS] t}okst Ayt Baw]a oAy ®% 7has gt
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off T3t At ob#l F£317] wZoll ID-RFAS] AHIE 7
7I1ZF AT BE 71 Y oIR-E HS I SleiAde 37t
ARl & AAE 4 A7 asi

E OE VRS FAE FUASH ID-RFAS] E3t g ito]
t} ID-RFAS] =4 X & axte} 3kof 5o A4l guf= A
S 8-S B ddE AR AAE BY 4 Qloh A EE
oA A o] Het 4 174 dd o R S A
A|e} ID-RFA ¥Wedt X837} ID-RFA ©5 X575 H|a
S AEA v Aol FAl B8 ID-RFAT] Kt
A AE 71 2-HE s 7I3bks HAEH16.0 vs. 11.0

months; p<0.001 and 6.6 vs. 5.6 months; p=0.014, re-
spectively).” H]Z S-10] Ujoll A AFH L = TRt
Wi} ek A@AVE of 3, Yokt B Aoz DAt gt
SollAl ID-RFARE AJH3E ZA| o] IR, o] ¢5-= ID-RFA
o ot e NHS B Bk LKl AR} o Fol W

e AN 9

6. OF0O} AXM=0| MER & ME2Z(expansion of new
indications for ID-RFA

BRCE 15 DA 95 240 o 9 0
QoL 21 seAte 9 SEMS TSl ARHoR B
= 9t YAA 4% Zﬂg T AH(residual) T AEA
(recurrent) HFE| W& AFo 4] ID-RFA= HZ A 0] X 54
o= aIpl dHA Y37 HE I dFo)7])= A
& 57Fs e HHE W ool Al ID-RFA7E S92 4416k
AAGE o dFol Hixo] thefdt vieg s HHolA
ID-RFA 2]go] AJLE T ek E3t, dX} &5 wjaL 9]
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