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Analysis of the efficacy and safety of ERCP combined with cholangioscopy-guided radiofrequency ablation
for unresectable hilar cholangiocarcinoma
ZHANG Pei-jian, HUANG Xiao-xiao, LLIU Na, WANG Yue, HUO Xin-yu, HAN Zhen
(Department of Endoscopic Surgery, Cangzhou Central Hospital, Hebei Province, Cangzhou 061000, China)

[Abstract] Objective To investigate the efficacy and safety of endoscopic retrograde
cholangiopancreatography (ERCP) combined with cholangioscopy-guided radiofrequency ablation (RFA) for
unresectable hilar cholangiocarcinoma (HCCA). Methods A retrospective analysis was carried out on 100 patients
diagnosed with unresectable HCCA at Cangzhou Central Hospital, Hebei Province, between January 2021 and January
2023. These patients were divided into two groups according to administration of radiofrequency ablation (RFA) : the
RFA group (n=50) and the ERCP-only group (n=50). The therapeutic effect and safety profile of the two groups were
evaluated. Results The duration of operation was longer in the RFA group than in the ERCP-only group. The
jaundice relief rate and the improvement rate of bile duct stenosis in the RFA group were higher than those in the
ERCP-only group, showing significant differences (P<C0.05). There was no significant difference in the length of
hospitalization between the two groups (P>>0.05). The total effective rate of the RFA group was 62.0% and the

disease control rate was 92.0%, while the total effective rate of the ERCP-only group was 38.0% and the disease
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control rate was 76.0% ; The differences in these indicators between the two groups were statistically significant (P<C
0.05). Before the operation, the levels of liver function indicators and tumor markers in the two groups were not
statistically different (P>>0.05). Compared with those before the operation, the levels of liver function indicators and
tumor markers in both groups decreased at 1 month after the operation (P<C0.05) , but there was no significant
difference between the RFA group and the ERCP-only group (P>0.05). The postoperative total complication rate
was 12.0% in the RFA group and 16.0% in the ERCP-only group, showing no significant difference (P>>0.05). All
complications were cured after conservative treatment, and there were no severe complications or deaths. The 6-
month, 12-month, and 24-month survival rates and median PFS in the RFA group were 88.0%, 66.0%, 34.0%, and
19.50 (9.50) months, respectively, while those in the ERCP-alone group were 76.0%, 52.0%, 20.0%, and
13.00 (8.00) months, respectively. The median PFS and survival rates at each time point in the RFA group were
higher than those in the ERCP-alone group, with statistically significant differences (P<Z0.05). Conclusion ERCP
combined with cholangioscopy-guided RFA for unresectable HCCA has certain clinical benefits. It can improve the
long-term prognosis of patients to a certain extent and has good overall safety; Therefore, it is worthy of further clinical
research and application.

[Key words] bile duct neoplasms; cholangiopancreatography, endoscopic retrograde ; radiofrequency ablation
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Table 1 Comparison of clinical data between the two groups

(n=50)
15 PR KL, Y0 (s %) Bismuth-Corlette 43 % (1%, %) 7 {z{siﬁjﬂbigy
Bk E/gc lla b \l T+
i ERCP 4l 28(56.0) 22(44.0) 62.1248.50 17(34.0) 13(26.0) 20(40.0) 23.46+2.78
RFA % 29(58.0) 21(42.0) 62.58+8.35 16(32.0) 14(28.0) 20(40.0) 24.0943.05
Yt/ 218 0.041 0.273 0.110 1.070
P 0.840 0.786 0.912 0.287
~ JIF Ty & Child-Pugh 4> 2 (5%, %) & ITE (AL, %)
215 i (zts, H)
A% B % B 162 98 2 1k
Hali ERCP 41 6.52+2.30 32(64.0) 18(36.0) 45(90.0) 22(44.0) 38(76.0)
RFA 41 6.85+£2.12 35(70.0) 15(30.0) 42(84.0) 23(46.0) 41(82.0)
Yt/ Z A8 0.769 0.407 0.796 0.040 0.542
P{H 0.444 0.523 0.372 0.841 0.461
a5 ARETCAL9-9(FI%L, %) Jige o AR E (BIEL, %) A5l W iR T (AL, %)
<500 U/L =500 U/L K51k ok [p e el o5
Mai ERCP 41 24(48.0) 26(52.0) 12(24.0) 28(56.0) 10(20.0) 22(44.0) 28(56.0)
RFA %1 16(32.0) 34(68.0) 14(28.0) 26(52.0) 10(20.0) 23(46.0) 27(54.0)
Y/ t/ 218 2.667 0.305 0.040
P1H 0.102 0.760 0.841
PR IR A 6 A, O DA SE i X N BIF 5 IR 9T R Fr AFERTRE AL B

fE (L2l ERCP 4158 i IRGE & J8 L2 E A, RFA
HEMiE SR LR EAN+THETFEL ST
RFA) ; @ @8 & &K & % R &I 2 F HE [
P VN

HEBR bR e - O™ 5 %E I D) AR R A5 CBE Il i
Af ) SE K >3 s B [ PRAR MEAL L >1.5); QR
ARG ZESLEIE Sk s O X A R 5 A
RF A AH I i il 350 RK B 25 1) i ;. @O BR AT 452 52 o I
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A ©G I A T g wl™ F T T AR e
© K5 i B A5 5 A 0 2 g s i TG 125 C & R 9T S BE U
@ BEAE 5 [6) 452 2 Ak 97 . BB IR YT K R IR 9T 4
B HUMRIRIT# ;. ©Z W ERCP, JHE 4
Bt RFA.
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%, RET8hZS & | 4 hA8ik, ARAr#bki Hbt AR
7 AE G SR, AR BT 30 min UUPY T S M PG B L £
FRIH e LB st . ShMRWR S IESF 259 . R4
BE ARG Y RIE ECOG IR R E W4 . HYiE
Child-Pugh 73 9 & 5 & HUIE [/ g o, il A~ 4
CHBNAEIT T3, RIEZHIIGITETRIF. &

g ERCP4H: 47 ERCP+ H i %0k S 20 % A
Ko @O AT MR R T 18 WmEEH, %3
T AR EL kL, AT B, kAR 4
XM R D o B S ), DA E Ak S T
B, YO RREEE . mad T A B e TR GE A
MR FB5, B F WA NREIEE . B
Fl, A7 BEOG A, Ak AT A7 B AR A
SO TE . ARG R BAR YR BRSOl AR 1 SR SR,
AT A I E ARSI . RIGE5E 24 h, WA
A ARAE I E R R K VE R B, 45 TR .
PRI . AN K br iRy, WA o R M I
I RAE

RFA 4 : 7E o 4f ERCP 41 3 fill [ 47 RFA ¥R
J7 . ERCP+JIHIE ¥R} S 08 8 AR i fm) o S48
BHANE, R WA= HE RFA 4, HiE 1
Bi H AN Rk B AR AR S S IRAE (B 1AD, KT Rl
FEREEE A MR AL AL (K 1B), RE S
B RS W, BERIEALTE 90 s, TR B A JHE
THE MG, HWF R AR k., B
[ JCUE Bl AR S I Rl A RohR e (LG, )
8t 995 72 T R 50 b R A, AH AR Al X B A =
5mm, RS, REAJGHCE IEE 329858 %
Sl (E1D) . RJE 14 H 17 MRI XS g s #r
DIFF N IRAE sk 22 fif . 5l sy . LD R W 3
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Figure 1 Treatment process of RFA

1.4 WESE bR

1.41  FARMICIEN 05 24 T AR ) K& AE B
IF ) o 35 AR R[] B PR B 4 AL 22 485 DR 45 I
A B I ) AR 22 H B > H A H3 . g s R S 14 H
TEAE B i R R R 2w S ARu T
BE=50%0) . MHAE P ol A8 O Bt HAR ORI
BAN=50%) ",

1.4.2 IWIRTHC 09T IR 1R AR SR I7 3L
M AR HE 1. 1 (RECIST 1. 1) ™ XA IR 7
TP . O% 22 (complete response, CR):
B bR 2k, JF HAERTE4A L) 15 @4
Zif# (partial response, PR): HAREEERK&ZEZ
G0 =300, HAEFFEITE 4 LA L; OBt
5 (stable disease, SD): Hbrif & i K 72 2 M40
B <30% B M MW <200: @ KO ik
J& (progressive disease, PD): HirE KR KZEZ
M I =2000 =m B A R W Ak o B A L
#  (overall response rate, ORR) I & 2o
K= (CRHPR) Bl H/ BB <100% , ¥ £ il
#  (disease control rate, DCR) = (CR+PR+
SD) il i/ 5 % X 10096 o BR. 4l S 0 8 A 20 AV 52
Jit JESE 51 BR Y, E UM AE, %A
S AR VEAL s B kR KON L, B BERE
F 55 I ek e ) 320 K e 9 OB BT 0, O b g 52 iR
% ; REAMKG ZHE AANLE A REA W B8 1
FH K ST B 5|  A5CR AT PRA

1.4.3  JFIIBEHE br K i i 2 73 9l T AT K
AJE A ARG 2 13 B ML (total bilirubin,

TBIL) . 6 ¥k 8 M B C(alkaline phosphatase,
ALP) K & & W % A B (aspartate

aminotransferase, AST). WA M4 % (alanine

aminotransferase, ALT) WO BT R 19-

9 (carbohydrate antigen 19-9, CA19-9) . J& if $ii
J5i (carcinoembryonic antigen, CEA) &5 I J8 Fr i
YK

1.4.4 JFRIE IEEAREIFRIE R BRI, 5
. ZEAL . 2CPEBRAR R . SR EEINE . RS
JHAE 4 .

1.45 EAFROL BEDT 24, IR 2H 64 H L 12
A 24 A R KR B R E AT
i (progression free survival, PFS), PFSE XN
MIRIT T If 2 59 i e B A8 T (9 B ]

1.5 BaEYG SRATTEEE S H UG R Ui AH 245 5 07
KX, RELIDTH.3PA. 6 MAKHYI LR, 25
B 6 AR 1Y, BEVIEE R E D 20254 1A .
BE 7N LG R A IR ERSE AL .
Ui, MEMEGEREAE ECT i MRD, ¥
B 9 e 7 i R B O R e KRR Ol o R U7 IR R
FET-AbBE, SRl UT 5 .

1.6 Siil2¢Jrik N H SPSS 23. 0 G i 4K 14 4 B
B, fFEESASMAITEFREBL (3£ R,
ZH )Y LR I ST FEAS e R 5, R YT T R LR
FHBCXS 2K 50 AR A 1E A& 40 A 1 1T & 58 oRE L
(M (QR) | Fir, MM LERHBMEL; 114
TR LLBIEC (%) Fon, AR BRI KL
H A7 R H B R ) Kaplan-Meier 35, A2 A7 1 26 19 |
BR M Log-rank K % . P<0.05 822 R H G112

2 # R

21 28 FARMKIERLE RFA 4 FARBE
FHATERCP A, BMZEMRE . MEREWERS
THATERCPY, ZRAHKITFE X (P<0.05),
2HAEBERNH LE, ZREGITERE X (P>
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Table 2 Comparison of operation-related indicators between the two groups

(n=50)
415 FARM E (£s, min) fEBERT ) (2 £s,dD I 2 il 5 (R, 00 IR e 7 T R (A B, D)
Hali ERCP 41 68.57+£12.35 10.5242.35 37(74.0) 32(64.0)
RFA 4 95.32£15.66 9.8612.19 45(90.0) 42(84.0)
/v E 9.480 1.452 4.336 4.762
P <0.001 0.150 0.037 0.029

2.2 2HIEIRITRIE s RFEAHBAERE . TR X (P<0.05), W33,
PR S TR ERCPYA, X9 A% it%E
®3 2AIGKFHLE

Table 3 Comparison of clinical efficacy between the two groups

(n=50, B4, Y0

4151 CR PR SD PD ORR DCR
ai ERCP 41 1(2.0) 18(36.0) 19(38.0) 12(24.0) 19(38.0) 38(76.0)
RFA %1 3(6.0) 28(56.0) 15(30.0) 4(8.0) 31(62.0) 46(92.0)

! 5.760 4.762

Py 0.016 0.029

2.3 2HFhaedEAn M AR AR LA R 24 CEA KB HBAFREM (P<0.05, HRFAHS
TBIL. ALP., AST. ALT. CA19-9, CEA /K A ERCPA ML 2 R LG it ¥ L (P>0.05),
i, ZREGEIT¥E X (P>0.05, KE 14 W4,
H, 24 TBIL. ALP, AST. ALT. CAI19-9.

T4 2ARIEIERREMEBIRED LR

Table 4 Comparison of liver function indicators and tumor markers between the two groups

[#2=50,M (QR) ]
TBIL (pmol/L) ALP(U/L)
4151 - — Z4 PfH - — ZAH Pl
ENil) ARG AR AT ARG
ol ERCP 41 185.30(84.00) 34.80(16.02) 8.390  <<0.001  460.80(238.20) 163.60(75.88) 7.245 <0.001
RFA 4] 189.40(68.80) 35.70(16.70) 8.566  <<0.001  464.55(239.75) 168.05(80.23) 6.694 <0.001
Z18 0.424 0.572 0.245 0.141
P 0.672 0.567 0.807 0.888
a AST(U/L) . Pl ALT(U/L) Zi P
AT KNG A i AR5
M ERCP 4 125.35(64.50) 52.25(21.73) 7.397  <0.001  135.80(76.83) 59.95(23.07) 6.780 <0.001
RFA 41 127.50(57.05) 48.75(24.47) 7.449  <0.001  133.40(70.72) 53.70(21.13) 7.859 <0.001
Z1H 0.388 1.041 0.165 1.337
P1{H 0.736 0.298 0.869 0.181
CA19-9(U/L) CEA(pg/L)
215 - Z1H P{E - Z{8 PE
A ARJe Al AR5
ai ERCP 41 527.00(308.36)  347.69(194.13)  5.425  <0.001 15.60(11.11) 8.00(5.16) 5.926 <0.001
RFA %1 571.72(231.28)  308.51(182.88)  6.232  <<0.001 16.00(11.10) 7.85(5.08) 6.371 <0.001
Z1H 0.758 0.910 0.469 0.134
PH 0.448 0.363 0.639 0.893

2.4 2HIFRIFELE 24ARJE MBI RIE R LRI W5,
MESTSEIT%E L (P>0.05), AT EIES 2.5 24 AAENEM LR 100 1) B 1 58 B 2 AF bl
EFRIBITEYIRE, M EHIFLE LT H, 95, BETE#100.0% . RFA464MHA. 1240 H. 24
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Table 5 Comparison of complications between the two groups

(n=50, B4, Y5>

20 51 HA Il AL R AR 1o E 93 T L AE VNEYEREPS REER
iul ERCP 41 1(2.0) 0€0.0) 3(6.0) 2(4.0) 2(4.0) 8(16.0)
RFA 41 1(2.0) 0€0.0) 2(4.0) 2(4.0) 1(2.0) 6(12.0)

YA 0.332

P 0.774

A AT R Ko 7 PFS 4391l 1 88.0% . 66.0% .
34.0% . 19.50 (9.50) 4~ H, ¥4 ERCP 464
A 12400 2440 A A4 % Ko L PES 43 51 Ry
76.0% . 52.0% . 20.0% . 13.00 (8.00) 4~ H ;
RFA 40 13 PFS K 4% I 18] o5 A2 A7 R ¥ 5 1 ol
ERCP A, ZRA%II*¥E X (P<0.05, Log-
rank K5 35 R 2 H TR A M R A ST EE
X (x*=8.652, P<<0.001), W& 2,

100 F

50 F

FEE (%)

F —— EUEERCPA
F —— RFAS

oL 1

0 4 8 12 16 20 24
v E (ANHD

E2 2@847FHE

Figure 2 Survival curves of the two groups
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VE 8 2R 97 T B, (AILACRE 28 eIk, JCikm
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HCCA [ Il R IG T7 $2 AL 3 i) JEL 6 o

H AT A FIE ) E S A A R RFAGA
J7 % ek 5 A S, m AT HCCA (L H IV
B, fRilgi g g, 2 RE, BARRE T
e K REA JRYTHERE & 1, 2l IR eNs Y7
(0 Mk A TR 5 R T AN A 4 s 81 34 A I GE T B
T SE R H AR A e, JEETT T RFA, A&
HCCA A HEM BRI St 1 Al A7 8842 . A BFS
iR IR, REAABIEARE . IGIRIT N E &
T4 ERCP4 (P<<0.05), H2HAARE1INMHE
AHFIIEE . MR AR K MGE R AN B,

AR TG bR o035 B 2 . 3X T B N Ry B4l ERCP Y BB
I N SR SR O R TE AR, P s B
JEAEAEAR VO RIS RS 5 T M RFA AT SE
“HRGE S R HEIR YT ORERCR , IHE T
LT 7R R 3 A IR T R A, REA {3 g 41 4
EEFE PEIRGE, w0 o L BRI BT A, X
Lot AR U Mg R, 241 F DD RE AR H 22
SRGE AR E L, iR R H 4l ERCP iE & ERCP X
A RFA, #hae s 2058 % 50 W /e, w2 i 5
B 1 2 R R U RE TR AR 25 R B GE T R L
UL RFAJRITIE AR INE DI GER 5, X 5 RFA R
TR F R S — 3™, T Rl R R R R 1 4
Xof JE B A 4 20 K R TE 8l R A0 A 0, R e
JH- Ty 6E £k % 44 22 B9 A W] ) BR HCCA B8 B FHEBK &
BITIRAE T R &M ARYE . 2 AU BEAR T b A o
AKOF, R R B B S R E A ik g 2H 2
(IR AR A7 s A i s o = s 1 S i E B =R R T €2
S5 AR g 15 v o IR, 2 4 BE R AR AT,
PSS RFAHFAREEETELZ 24, FARMEEK, A
ARG R K Z W W, X 0T RS R H B AE A
R BT ARSI L X RFA K B 351
AR JG I R AEA O, BB G IE 9T I SR AE I K
7 T o LA A R AT AT

AWFFE 100 6] 8 # 2 FFERE DT 45 R s, REAZH
64 H . 124 H . 244 H A4 R K7 PFS ¥
TF R4 ERCP 4 (P<0.05), 2R IHEEIEIT
ANALBE 35 G I Y AL, A RE A kR A R A g
001 i 96 2 Jre Ry AR E A BT A A AR AE I ], B gl
ERCP S48 & A H A8 W) i i BRAERE , Mol 48 B A7)
SR, FEORE B Y, 1 ERCP
A REA G 8 7 fl g 4 20, G g g 0k Je, 34
T RS S g B D, e/ iR A OGO R RE - Can A R
PEFOE . IRGE Y 1R ARSI R P, ik B
RUBE el s B KR i, MREIE K R H A
AR AMR2EEFREEFHKRARITFE
SC, 2R S R I A T A 0 R
BRI U R OCEEAE T, S AT Y) R HCCA
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BEM KSR T R . ARG RIE
BoR, 2R EIFRIERERES ERITFE
SO, TEE I R E KB TR A, BT I K& E i i
FEFARGIFIEE, RWERCPEEGHIE 748315 T
RFA HA 855 0% 4tk ARBESE b w45 W+ &
EALEE 0. RS BRI 5, 554l ERCPIRYT
HEELREELS, REHMETRK. F% RFAH
YRR IR IR L RE . X AT RE R O . DR
T 75 UL S RS A SN L, B T INORG o A
¥ G 505 1F R IETE RE 5 )RR T Rl 0 R s o
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