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Long-term efficacy study of endoscopic radiofrequency ablation and
photodynamic therapy for unresectable extrahepatic
cholangiocarcinoma
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Abstract: Objective To evaluate and compare the long-term efficacy of endoscopic radiofrequency ablation
(RFA) and photodynamic therapy (PDT) combined with biliary stenting for the treatment of unresectable
extrahepatic cholangiocarcinoma. Methods Clinical data of patients with cholangiocarcinoma who received
endoscopic RFA or PDT treatment from February 2018 to February 2023 were retrospectively collected. The patients
were divided into RFA group (n =30, received endoscopic RFA combined with biliary stent placement) and PDT
group (n = 20, received PDT combined with biliary stent placement). The frequency of treatment, stent patency time,

overall survival time and adverse events incidence were counted. The factors affecting the survival time of patients
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were analyzed. Results The overall survival time was 14.0 (95%CI: 11.8 ~ 16.2) months in RFA group and 18.0
(95%CI: 15.4~20.6) months in PDT group, the median patency time of stent was 4.0 (95%CI:2.7 ~ 5.3) months in
RFA group and 3.5 (95%CI: 2.3 ~4.7) months in PDT group, the differences were not statistically significant

(P> 0.05). Multivariate Cox regression analysis showed that the HR of patients with > 2 endoscopic RFA or PDT

treatments was 2.417, which was a protective factor affecting overall survival (P =0.018), while the HR of TNM

stage 11 to IV was 0.300, which was a risk factor affecting the overall survival period (P =0.002). No significant

difference was found in clinical success rate (both 100.00%) and adverse events incidence between the two groups
[28.13% (9/32) vs. 23.81% (5/21)], the difference was not statistically significant (P > 0.05). Conclusion The long-

term efficacy of endoscopic RFA or PDT combined with biliary stenting in the treatment of unresectable extrahepatic

cholangiocarcinoma is comparable, while the sequential treatment of endoscopic RFA or PDT >2 times can

effectively prolong the overall survival of patients.

Keywords: endoscopic radiofrequency ablation (RFA); photodynamic therapy (PDT); cholangiocarcinoma;

survival time; long-term efficacy; endoscopic retrograde cholangiopancreatography (ERCP)
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Table 1 Comparison of general data between the two groups
A He7E K P/ YA L/ 151 TNM 43351/
413 Y . —
JE/em B 4 FFEARARE mEMRE T I I IV
RFA#(n=32) 70.97+8.02 2.07+1.25 21 11 30 2 6 15 5 6
PDT4 (n=21) 72.8149.05 2.79+1.28 16 5 17 4 4 12 3 2
ihPIZAH 0.52" 1.93" 0.67% 0.99% -0.66>
P 0.646 0.574 0.412 0.150 0.510
5% RFA 5 PDT
BT AT A 2 . ; HAbHT IR IR YT/
1 BMI/(kg/r?) AR A ARATEAELIZ/ — Mif
(x10°/L) (pmol/L) N
1k =21k by GIERIT
RFA 4 (n=32) 23.12+3.87 6.30+2.25 49.65(11.98,163.10) 19 13 1 2
PDT4 (n=21) 24.38+3.03 6.89+2.78 62.40(17.45,142.00) 12 9 2 1
NGVAL:] 1.26" 0.87" 0.87% 0.03?
P{H 0.220 0.207 0.813 0.872 0.560" 1.000"

M 1) MoH; 2) MAME; 3) NMZIH; 4) N Fisher IR,

®2 WABEMIIAEEREBismuthSEILE 4]
Table 2 Comparison of hilar cholangiocarcinoma
Bismuth type between the two groups n

415 [ 7 n# 11 i
RFA#(n =30) 17 10 3
PDT#(n=17) 8 5 4
XAH -0.91

PAA 0.364

B AR O A IE 2R REE <
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124 Rz KRE2MNHBERKELZ, THET
B RRAE S8, 3R B ERCP AL A G I ygs R A7 itk
JE o WERF, FTRRATNEE RFASEPDT, JfCE I
TE WSR3 A BETHIE S T2k, HERE
FET- A GRAE R (BULRT R R 2024 44 ) . Gnigss
BB RN E NN L IS S U

1.3 WEIEkR

130 W& R 44 EE: MR AR . BMIL
Karnofsky 17 A PF 43 . MR B K E . MO & .

TNM 73S AP 6y N BEi2Y7 ik .
132 ¥ Eiis WERZEERCPATMARG2d

(9 AR ORI 2T 3R

« 13 -



o531 3%

A B

C D

A JHIE TR W T TR IAS I N MR A8 UR A, R A F o, BIEPAE; BRIC: XEGEMLT ] Habib XU ST AL S48, 402
BARVGHATIHAINGYT s D AJSIRALURSE ., ik, FiBAEtERr, ErEy.

&1
Fig.1
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Endoscopic RFA for the treatment of hilar cholangiocarcinoma type 1l
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Fig.2 Treatment of hilar cholangiocarcinoma type Il by PDT
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A, PDTAERAF A 18.0 (95%CI: 15.4~20.6)
MR, ZREGITFE L (¥=042, P=0517),
RFA 415 PDT 41 3 B b (57 38 45 1 53 318 4.0 (95%CI:
2.7~53) F13.5 (95%CI: 23~47) ™H, 5%k
Giit#E L (¥=226, P=0.133), BERF 2
WELZ 2L RIS 4, T Wi L S LA
g, MRz biE RAf. DA 3.

22 EmEELFEFHNERESE

ARG S M £ 3 AR A A A v e R i T
A Cox [FIH4HT, BRI EK Cox [AIHAERIH P < 0.05
AR e — A AL I Cox MIIFRERY, AR . /F
AW (K=1, B=0; AZ®ERN: FH (<70
Z=1, 27104 =0) . ¥4 (Z=1, H=0 . 4l
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BEMA=0), INM/H (T2 =1, IHE
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JHLTZ (<69.5 pmol/L =1, 269.5 umol/L=0). &Jf

HAbBMRGRYY (=1, =0). 4R BR, KN
5 RFA 5% PDT 3877 B0 HR = 2.417, > 20 Wit
SMERAAA R PER R (P=0.018), il TNM (1
HR=0300, TLIIZE IV 825 S Atk 4200 0 fec i A
£ (P=0.002) . HHZE Cox M54 ox, HFITHE
IR A8 %) AR A A7 T T 8 o JIH 87988 [26.0. (95%CL:
20.0~34.0) F112.0 (95%CI: 43~293) 4~H], A
— WA Z N E Cox MIHMT, ZF LG HE X
(P=0.065); 3z HADGLIPRIEIT SR AR T
JC H A BT M 38 97 [30.0 (95%CI: 14.0 ~43.0) Al
12.0 (95%CI: 4.0~33.1) T~H], HiE—PF7L2HE
Cox [MIH43#T /R, ZHF LG FE X (P=0.179).
W3,
2.3 WABEIRKRINRILE

B A 53 240 F) 5¢ i ERCP . 4% RFA I PDT,
Il R B )% 4 100.00% , 34 JC ERCP FING YT #AE B %
FENIET
24 WHBEHLEREERILR

WA G AL M SR KRR R & A
RFA 251 & & A R 28.13% (9/32), PDT 41N
2381% (5121), ZRTLGZITEE L (P=0.727),
k4,
25 MABEEBEERILE

RFA 4A 5 1890 2275 WUAE bk e S B0 25 076
J7, EWRALEEAREERE R BRI, 2R84
BEYX (P=0.693), WS,

1.0 x" 1.0
08 Yl ~PDT# 08 ‘ﬂw ~PDTHL
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Eos : ¥ os
= =S
E 0.4 = -TD( 0.4 ‘ J_
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B3 MAFERT AR VIRRATSMEEE B E K Kaplan-Meier £ 7 & AT R g
Fig.3 Kaplan—Meier survival curve analysis of patients with unresectable extrahepatic cholangiocarcinoma treated by

two methods and prognosis
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Table 3 Cox regression analysis affecting overall survival of patients
AP ZE Cox [ 437 Z N Cox [AI43Hr

i HR(95%CI) Py HR(95%CI) PAH
I (27021 < 70%) 0.810(0.405~1.618) 0.550
R (B 0.903(0.435~1.873) 0.784
415 (PDT 4H/RFA 41 1.227(0.634~2.374) 0.544
PR R I e o AR A DB LA 8 ) 0.228(0.068~0.764) 0.017 0.309(0.089~1.077) 0.065
Bismuth /38 ( T A4 & T AY/ T #4) 1.060(0.555~2.023) 0.860
TNM 39 CII 22 IV 399/ 1 399 2% 11 497) 0.278(0.137~0.567) 0.000 0.300(0.142~0.635) 0.002
P RFA 3 PDT VA7 IR (1R /2 21Kk) 2.174(1.077~4.390) 0.030 2.417(1.164~5.020) 0.018
RS (> 2.4 em / < 2.4 cm) 1.172(0.606~2.266) 0.638
BMI(> 23.6 kg/m® / < 23.6 kg/m?) 1.071(0.549~2.090) 0.840
AT A4 (> 10x10°/1 7 < 10x10°/L.) 0.715(0.296~1.726) 0.456
AR EHHLTE (> 69.5 pmol/L/ < 69.5 pmol /L) 0.616(0.320~1.182) 0.145
Fefb IRy Y (R /2) 0.308(0.101~0.942) 0.039 0.431(0.126~1.470) 0.179

F4 WAEBREAREHERELERILE

Table 4 Comparison of incidence of postoperative complications between the two groups

4151 H /451 AR A /5] AAPENRAE R/ APEARLER /5] SRHEE (%)
RFAZH(n =32) 3 2 2 2 9(28.13)
PDT#(n=21) 1 1 2 1 5(23.81)
PAH 0.727

R Fisher B HIHER ML

*5 WAREBERREXILE #1(%)
Table 5 Comparison of incidence of abdominal pain
between the two groups n (%)

4151 TR rhal R
RFAZ(n=32) 1(3.13) 4(12.50)
PDT#{(n=21) 1(4.76) 2(9.52)

VAR -0.39

PE 0.693

3 it

3.1 FEEEEMIEKIG T AE

HEAE S e — iR MR BE R S RO T AL T AR, H&
TR B AR SN, SNRET AR DI R — A
BRI TIE, (HPZR R R, 2 Wi 2 0y i
B, AUNBI R EE AT FARYIER, A AT IER AR

EERE, PUSK2E. WE T IR SR E AR E

JIRLTE AR BHL A —ER 3R YT i, (AR R A B TC IR YT AR
o BEAEAFRNESE, P98 RFA 5 PDT BEA IHGE 2
P AT RLNTE A E A, AR IE K R 1R
A3, EL 7 RO o ARF ST X N4 RFA 5 PDT
B ARE S 40 8 AR BT VIBR TS NIR S Ji £ it
TR, 5095 xR %4 oy, HM
I T RO

3.2 MIERFASPDTEASREE S ZEENARHMKSE

320 EARA GBI @ N RFA B PDTBEA H
B EAR, FARE LA T, AT K
ANET YT I AMIRAE Ji 2 1 AR AR AR AR5
S5 IR, PDTECA SZARE AW BIARAEAF I3 RFA 41
K, HERILGITFEEL (P=0.517), %ERHN.
PRI R ORI . P RFA 75 52 S 000 i e %
PRI L, A= E A3, T PDT W2
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TRULAL, AF . BB RLAR 568l iRy T AN AT UIBR I MBS s 01y 7 AL i 0] LU

FEE IR O, G A R ARy T S A 2L R AR
TR AL, FERVEREDT, JUHE TR A
22 5 T R SR RS A ME DA A ik 0 AR A
STRAND %7338 T ERCP 4~ S (1 N 85 RFA 5 PDT A
ST AN ) B IR AE 8 B B I B R A A (9.6 7.5 4
H), ZREGHEX (P=0.799), {HHABE )
WA TR AR S B S AR A AN e,
A S ARSI A 22 5. INBE RFA B BT
2, 1 PDT ARAE S ARAR X 2B, HAT, [ PROeRs)
Wkt B o, BRI T ILAEIR PRI R .

322  HEREWEE @ ARER, RFAA
FIPDT 41 3 A2 i i (15351 4.0 (95%CI: 2.7~
53) f13.5 (95%CI: 23~47) ©~H, 2RI+
B (P=0.133), X5 GA0EHRIELFAHM, |
TR S} S AR 9 F2 7 5 IR YR IR AR RN A W RO 1 5
A K, MBI RFA B PDT X S 400% %8 N & TC W b
M R, PR S AR E I B 2E . ENIAE
B, T PDTERG SR8 A S Fai IR S48 A
T IT AN TT YD B 0 JFF T30 IR A5 9 A L, 2 2 1 S0
(204.53 #1138.36 d) JR Wl 2= 5% (P=0.091). [
JIRUE 4 8 S 40 2 0 5 s 4 i) S R s A 8k iy
KA, B RFA T PDT i A 45 a8 Sz 240 18 i 41
UECIE A 2D

323 HwmBEEREABMOLAREEZ AR
ZHZF Cox MIHHr 7R, PIBE RFA F1 PDT JRY7 K
B> 2 YORASTT VIBR MBS 96 B AR AF I B AR
KMz, AT, WEERFASPDT ARG 24175
AT, o EEA ] R s A R, HAE N
RFA S PDTRCR A, #5301 AT 35 21158 BB TG
JifrEg 20 208 BA AN A B R AR . PRI, MBS
PrESE R BRAF B R R, B EEE B RFA 5
PDT, LIBs@yrae, kBB EAER, &
WFSE W, TNM 43359 S 359 a1V 399 J2 5wy s 25 B fAk
AR ST fER R, X SRR 55 1A
Bl PN ZE Cox FIHAMT /R, PIBERFASLPDTECS
RI7 . REIRYT SRR AN R R R, BT
Hai B RFA S PDTIRYY, X5 YANG 25z iy 45
R—3; A PPAZHE Cox IMIHHT, S5 E
INEF GRS, FIRSAMIR A, UURAT
RGNVEALTT . RBEIRIT S e BB DR O, A —
EMT, ARFARDE—SATHIENE . 200K

A FEAAE L
324  JFA gE @ NBLRFA FI PDT $#:4E % 4,

BTG 1T, AR IR A S B IET R 6],
PIEIFRIE MR AE R, 2RIt E L, H
o, LBINBE RFA JG 2k R e, LG IFIRE
ghia AL SZAMEEF AR, 2217 M 512 F SR
NRZEZERIG I, ARJGIKE RAF, HARRE IR Ry
SARSFIRIT 5

325  REHERF @ AWRER, WAHBREAR
JEHTR LR, 2RI L, [HNEE RFA 41
HPIRREEEMS = T PDT A, X ] BE5GR85) E B A b
JRANMRAE , WIEH HA G EE/DA L, RIER IR
AU —FP LA R 2

3.3 AHRMFERMYE

ARG R O RIS, 99 AR REAR it S
KEARARL, 25 R Refife—E e, JaLbifd KFE
AT R L2 s BRI BRI, g — 2 AR
FEER .

ZE ERTR, P85 RFA B PDT A IHIE S 28 8 A
ARIBIT AT VIBR M, e —Fh 2 as . AR
BHIRIT I, TR 0 SR AR RIE RAE A
KA RAETTAL, G R AT MRS B A& A Y
BERFA B PDT. P85 RFA 5 PDT 15 BHIAYTY = 21K,
A RO R R SR A A, ORI R Bl
e, i E AL S WA %

& £ X B
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