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Summary Pulmonary vein isolation is the cornerstone of atrial fibrillation ablation therapy. However, con-
ventional ablation therapy is complicated and time-consuming, with disappointing long-term recurrence clinical
outcomes. There are two surrogate endpoints in which contain complex mathematical formulas. Ablation index
and lesion size index are the quantitative parameters corporating ablation power, contact force, and duration of ab-
lation delivery. Both can effectively guide the clinician to achieve transmural lesions with high-power short-dura-
tion radiofrequency ablation, significantly shortening the duration of surgery and ablation. The purpose of this re-
view is to summarize the current status and main challenges of radiofrequency ablation for atrial fibrillation and to

evaluate the clinical efficacy and safety of the high-power short-duration ablation strategy under the guidance of

quantitative parameters.

Key words atrial fibrillation; high-power short-duration; pulmonary vein isolation; quantitative ablation

O BBl (O B J2 B 5 UL A Bl O B R R
Bifi 25 N 11 28 8 Ak RO A 4 3 05 B0 HE N B, o B R
R R LI AR A S g R H S E" Y,
Haissaguerre %% 76 Ji BAIL ) K 314 @l 7 B 5 9K
PR TAE 285 T LA Dk B 25 (pulmonary vein iso-
lation, PV Jy B 47 19 348 1 Fill R 78 B B 15 13 42 1
SR R N VAN 2N I e NI W R E R 120
SR ml S R R K0T BE AR AR ) R KR R
(low-power long-duration, LPLD) & 45 14 Bl (T &
20~40 W HFE] 30~60 s) 2P AT 3 A4 A il
Jik LA SR B R ik 22 90 15 %60 s i B kM
BVS RS 1 AR YR R T R AR T 5990 ~ 8926,
7 - Dk F AR S K 2 B B AR Kk DD AR OG

GSWSKY2018-19) ; H# 4 A A5 £ (No:20JR5RA343)
PEM K F S W RE FR(EN,730030)
PEMNKRFEH E RS WA

WA # . & 4%, E-mail: baifeng@ meimail. com. cn

HR A Ji R S TV A 35 BE 1 B 3 2 e . Wi gR
KB I R & FR Chigh-power short-duration.,
HPSD) 5% 5 47 JH fill (radiofrequency catheter ab-
lation, RFCA) T {25 $i o T AR R L HIP 88ofn 22 4
PEAR S FH B A, {0 H AT JCHE B e e Kt
WL HPSD 1K &l 25 7 1 0 19 8 S, R Z2 80t 58 vh
O R F B2 4 0 D) 38 45~90 W, B T fil B ] <<
20 1,
1 HPSD-RFCA MIAE¥ZEHT

S fE a2 PVI 1Y B R UL BE VR, GE W HL 1L fE
Ak R REE IR SR 41 40, RECA i fhiad 72 i
H, BELPE A% S 2 A A B B g i« i 45 A
T FL AR 5 28 BT (1~ 2 mm) BORD N 58 B 5 i %
S0 IR A B[] AR ORI S
HE IR JS 29 2 min A 38 B HACE 4, BRI 05 S IR 2 4
gL LPLD-RFCA B, A BEAE i #4 f Be 1A 10
UL B R T T 0 v FDAE D AR 0 N R R B K
D7y BIVEE S0 AR DB A A PN A D 5 4% T I A

512 3T - 5K R 58 M il 2R A8 0 o I 3 e D 5 R kAl 9 il ) B 5 0 R L. R PR i R % A, 2022, 38 (T
531-534. DOI:10. 13201/j. issn. 1001-1439. 2022. 07. 004,




TR AL O B B e Dy R A AR Ak T Rl F 5 R
e 532 « ZHANG Hongliang,et al. Advances in high-power short-term quantitative radiofrequency ablation . . .

By B < AT AR ON S BOE IR JZ H 00, 48
BCTH IR W i HPSD-RFCA B BH
DAL 2 A R N 1= (AN I R S S | 2 VN VA
YE RS T8 B B8 T W v A A6 1520 DR 9 kL [ 50 W/13 s il
30 W/30 s; HA2(8.9+0.4) mm vs(7.5+0.6)
mm, P<C0. 01 ;)& (5. 740. 6) mm vs(4. 740. 6)
mm, P <0.01 ], i kL& 1 5 LPLD-RFCA # i
[(271 £ 46) mm® vs (274 + 34) mm®, P >
0. 051 X AHAG F| T4 2> “ gap” o5, B4 PVI
e, T L RE 3 & T AR R 0D X R 2 45 4
P, I8 A0y SR S Al SR AU Az
FERE R EPGIE R EERN R, FL L4
9 %60 W A RE B TR B A0 . Ay fl ] R A1 21
ML MR =50°C , #1405 S A ] ik 5 )
Z L g A5 ] e
2 HPSD-RFCA 5 KT %

Bhaskaran %577 U JUL (A RN 4 2 AR 78 o L
& LPLD-RFCA (40 W/30 s) il HPSD-RFCA (40
~80 W/5 ) #ifikk iy 2= e . AT AE PR S A5 7Y v
K40 W/5 s T Rl A 1K 355 BE M, H 4 HPSD-
RFCA 4 (50~70 W/5 &) i {5 %€ BE =>2 mm, ¥J3k
FEREBR M 76 40 F A0 s PRl AT RLPE A
4 ) CF /10 g, HPSD-RFCA 4 (60 W/5
s f1 80 W/5 o) it s HL 25 LPLD-RFCA #4{[ (7.7
+1.2) mm vs(8.3+1.4) mm vs (9.1+1.9)
mm, P =>0. 05 J4H 24 , £ 20 [ % B oK UL A I 22 S [ 40
W/30 s vs 50~80 W/5 s;(2.2 + 0.5) mm vs
(2.3 + 0.5 mmvs (2.1 =+ 0.4) mm vs (2.0 +
0.3) mm vs (2.3 + 0.7) mm,P>0.05], {1
B R KA A 40 (80 W/5 s Al 40 W/30 s)
WELH] 895N 11 % 1 “steam pops”. YEEIN N, HH
[ CF(10 g), HPSD-RFCA 41 50~60 W/5 s A JE
M5 LPLD-RFCA 2 2L a8 BE PR 7 . B A
DB R F 9D gap” 1L AR steam pops” 4§ I &
SE . PSP AR S T HPSD-RFCA )] 45 il
YLk,

Bourier SEM 75 Tk B8 45 B 0 25 ) 3R I ] TR
J1 =F N B8 B (ablation index, AD Y52 . 24
CFH 1 g7k 10 g B, AT B4 73% ;1M 10 g F] 20
g  ATALEE TN 10. 1% 5 >30 g X Al W # /N, CF
(15~20 g) M6 &, HPSD-RFCA 4 (50 W/13 s,
60 W/10 s.70 W/7 s.80 W/6 s) Iy AL {EAH L T
LPLD-RFCA #H (30 W/30 s) (50213 vs 508413
vs 490413 vs 501413 vs 50313, P>0.05), ff
J 1 WL PR ASE Y A4 A 6 1 — 25 9E 52 . M LPLD-
RFCA, HPSD-RFCA #i i k- & [ (5. 7£0.6) mm
vs(4.7£0.6) mm vs(4.3+0.5) mm vs(3.9+
0.5) mm, P <C0.01], 1 HA&H K[(7.5£0.6)
mm vs(8.9+0.4) mm vs(9.4+£0.5) mm vs

(10.340.6) mm, P <<0.01]; ¥ 1 B VH 7 2 45
M B I L D0 HPSD-RECA RE Uk 55 “ U P4 JIE {4 ¥
BRONE” B B T A %) 5 3K A A TR % 2k T
BREME AL R IR 2 A A W, IR AT 10 s X
W S R K, 20 s SR B WE /N . DA, 2 ]
CF XF AT 52 M A7 BB, 18 5 20y 28 ] 52w 3 il 4 43 A
R, A ik sE & B, CF (R A48, 11 Al A
Wi o Ly 23 15 T 8 L A8 385 m L ol e () 7] 9 2> —
AU PV By R K R LR R 22 - i 5 ik
HAE KA . X5 2 4l SUK b S 0RT 55 M 5 0
TE LB “ gap” s IR T 1M Al 2R S8 S M DI AH G .

Barkagan 25" £E % 0 JJE AR B % e HPSD-RF-
CA(90 W/4 )l LPLD-RFCA (30 W/30 s)fE PVI
W2 AR A2 se s vk . A5 R R I, 2k 4l
THRAZ ¥ R R 588, (AR5 1 4~ )] HPSD-RFCA
ZH IR 52 % P T LPLD-RFCA 41 (3/3 vs 1/
3). BLAh, BRI 4 4 My 1, HPSD-RFCA
LPLD-RFCA I} [i] 45 % 80% (P <C0.01), H. ik
LPLD-RFCA f£ 7€ 19 il #% 15 &5 JF & €, & W
HPSD-RFCA B % 4 i 85 b I8 i 5 45 A B 1 a4k .
Leshem %5 A1 75 % A5 AU fifF 5% o & B, HPSD-RF-
CA(90 W/4~6 s 3% 70 W/8 $)& LPLD-RFCA(25
W /20 s) BHHT T FEREBE K [90 W/4 s vs 70 W/8
$,(19.6£12)Q vs(14.3£6)Q, P<0. 001 ], fE1E
O P SR U 0B BE IR 7 TH R T RE AR
FRBFFR UL HPSD-RFCA g ok 25 s BH M Fi1 %
S A L T B T TE ) 37 BE A kL TR A O
b JE AL 23 4
3 HPSD-RFCA [ K#F=R
3.1 HPSD-RFCA Iifi KA %k

HAE 2003 4F Oral 88 gl 76 43 B 1 5 26 i
ok T Rl i b A B 5 TR R B s B 3R] RE & 2 I PV
B E 2 H &, 2006 4F Nilssion 22U & £ 7 5 W
HPSD-RFCA 5 LPLD-RFCA %} PV § I i % fd
WFFE . G413 I 9 T7 880 SO0 i OF T 22 5[ B 1 s
B (15474 H , HPSD 41 fll LPLD 4 5 3 4 £ %
5 76 % F T4 Y, . P >>0. 05 ], {H T 2 I Rl B[]
[(94433) min vs(1274+57) min, P <{0.02] & i%&
P E] [ (55 + 16) min vs (73 = 23) min, P <<
0. 001 |34 I 2 48 7, 1 IRFE I R UIE 52 HPSD-RFCA
Gt RIF A4 F LPLD-RFCA., R B A
LA R R B 4 52 8 % HPSD-RFCA #E47 T 7843 19
I AR TG 56 UE {5 %5 F 22 42 ] B, 12 1 il 3R W I DR B
HAEX 8> EHEK, i LPLD-RFCA J7 80 T
T LA S FR T I8 S A8 4 A R g b B, Ak 2 A 5R
L A 5 HPSD-RFCA #9223k, Vassallo 4%
AE—T0 [l B 5T P & B . 5 LPLD-RFCA(30 W/
30 s,CF 10~30 g)#i 1t , HPSD-RFCA (45~50 W/
6 s,CF 10~20 @) fig W W 45 40 F AR JH Al Rl [ (106



TR AL O B B e Dy R A AR Ak T Rl F 5 R
ZHANG Hongliang.et al. Advances in high-power short-term quantitative radiofrequency ablation ... s 533 =«

+23) min vs (148 &= 33.6) min, P <0.00001;
(19094675) s vs(433841998) s, P<C0. 000001 ];
IR B AR R R R EAR (BT 12 A
17.07% vs 31.42%, P =0. 14) , {H K ik 3] 4t 11 2#
25, Oy — U M oG B gE Y s HPSD-RF-
CA(45~50 W/8~15 s) & LPLD-RFCA (20~40
W/20~30 s) 2P LT 20 5 (90. 2% vs 83%, P
=0.006), JH Fl A B 48 [(17.2+3.4) min vs
(31.145.6) min, P<C0. 0017, 18 ¥ i & ik i 1%
WA AR (16. 6% vs 52. 2%, P =0.03), ¥ %
25, 5020 DL B8 el ik Sk E 5 &
ERHINEE>1 mm ;11 HPSD-RFCA 4 =
50 % A3 /NTF 1 mm(88. 6% vs 72.8% ,P <<
0.001), HE it 1% % 91 A2 22, T 98 2> “ gap” AL B
LPLD-RFCA & 33 m#k 7 Lo & ifi 28 3% J7 58, B 3%
B AE RIS E U Rl

HPSD-RFCA B 75 & Bsf [8] T2 5 A 245 43 . 42
m PVI FARYOCR, (HHZ 257 80Hm 1 k%,
Kt . HPSD-RFCA 75 Z A il £ S 58 br 0 38 5.
W OLEAE AT f#i45 48 5 (lesion size index, LS &
Hm S5, ENTHERE T D5 wlal AR J) /i
B AT o I R AT 58 © Uk B L AR 3 fil i
Bith i & B AE . FAFA-AT 55 U B 0582 i ik
AL AT B4 HPSD-RFCA (50 W, Al 72 57 Rif B¥
550/ 5 BE 4000 FE PV Y78, %M 5 1l i Jok =2 P
b B2k 9250 .6 A H Je SEEAERER S5 96 %, (A
B, Okamatsu & WAE A AL 5] S HK . H 5
R Rl (30,4050 W) BFZE HIE 52 : HPSD-RFCA
T Z A AR B B An AT 1 B S R B
E(E vs Y ovs fK:85% vs 80% vs 55%, P =
0. 002) , BEAKZE - Il Bk A% 2 K52 (i vs T ws IR
0% vs 10% vs 8%, P =0.03), M), BEHLXH IR AT
FEHE— L E S AL il 2 05| 5 HPSD-RFCA £
PVI o] 479 &gy . Horb, Shin 5857 B ALY A
150 {4 4% 250 i B %, AT 51 5T He A AS [7) 71 il g
(30 W/40 W/50 W) B I IRIF 3% . WESH i
BHE SR %) PVI,HPSD-RFCA 41 fig i 2 %% 50
FAR IHBEHE[50 W vs 40 W vs 30 W, (108.7 +
23.1) min vs (135.6 + 29.5) min vs (161.9 +
37.9) min,P<0.001;(38.2 4 14.8) s vs (52.3
4+ 21.5) svs (73.1 & 30.5) s, P<C0.001], Bl
1AF 25 A HH 7 20O R UL B 22 5 (50W vs 40W
vs 30W.14% vs 16% vs 18%,P =0.862)., Leo
ST EAN TR T %/ LS I fil R g (20 W/4 .20 W/
55,40 W/4 s Fll 40 W/5 ) WF58 v & 3 . LPLD-
FRCA B Xtk 3 HAx LSI[73. 1(68. 8~82.9) % vs
37.1(22.8~57.2)% vs 91.3(88.1~96.5)% vs
78.7(69.6~92.8) %, P <C0.001], 14 = Jii & Ik &
BERTA(73.8% vs 47.5% vs 73.8% vs 73.8% ,

P<C0.001) , 201 fili i ik i A% S 2 3 5 = (6. 3 %0
vs 21.3% vs 12.5% vs 6.3%,P<C0.008), F1y
17 29 4~ H, HPSD-RFCA 4H F @i & & & ¥ 1%
(22.5% vs 47.5%, P = 0.034), it B LSI *f
HPSD-RFCA il 5 (48 3 8 K.

Kottmaier ' & Sl iE T 8 = DR IH Ml (70
W/RITBE 7 s, J5BE 5 )TE PVIBIG IR . 99 A&
H R B R B L, AH T LPLD-RFCA (30 ~40
W/20~40 s), HPSD-RFCA AR J5 1 4EF AR W oh %
B 5B 7 (83.1% vs 65.1%, P <C0.013), Ttk
B, Reddy 25 £ 78 QDOT-FAST £ .0 Hif B 4
I AR B8 B R R T TR (very high-power
short-duration, vHPSD) JH Al (90 W/4 s) Il R 4
55 AR ST T B BT AL S A LT T S e R R
AR AT 6 A~ FR R A P A T I A XS A Al
CF5-30 g, EW 8 mL/min, # £ JF 65~
70°C, AL HMANZ] PV 3 A H J5 S A 4 R %
R4 2%, LR, EVEEALSHIE ST
HPSD-RFCA T B8 7F 55 8 B[R] WA St 45 . HOA
o AT A SR AR S 5 Ak T Rl Y 37 RE M RV il 2
M %S
3.2 IWIRWFIE 4 At I I K AE

HPSD-RFCA JE .9 &t 58 I i, A B R L &
AR R B 5. T HPSD-RFCA 2241 597
B DS s AR AE 30 03 20 0 B I BE L SR 454, 1 R &
B DAL IHIE S XU . 7E AE R L 1 5 g IR 4
W45 50 B F AR R S, HPSD-RFCA (50 W/5
$)5 LPLD-RFCA(35 W/10~30 s) £ 4 5 fu 1% 5K
Z) (HPSD vs LPLD; Ji5# 4k 64.8% vs 57.5%,
Bk 21.0% vs 28. 3%, FESRA L 11.5% vs
11.5%, B AEERAL 2. 8% vs 2.7%; P =0.370), 0
O B EJF K E . 1M Kaneshiro %% 1
KB HPSD-RFCA & 4 #4155 (esophageal ther-
mal injury, ETD) % /£ R 3 & F LPLD-RFCA
(37% vs 22% . P=0.01D) , M EERLHRKTY vs
8% ,P=0.82) 3Gt 5%. {HH# ETI LA
B LT o, A AR T &8 R R I
KBRBZHL, 0P A 10 284 i &
T I RRE K R DI E 0. 24 % VA
0. 043 % HERIKAEAE 0. 014 % JFET-% 0. 014 %,
HPSD-RFCA 41 .0 5 B 4 ¥ H K (0. 0087 % vs
0.0788%,P=0.021),3 fl.0 5 & HE A 2 il £
WM EERE. 2 HIZET- R0 5 S EEMESH
KT BRI b & R HPSD-RFCA CBR i
50 WOBE T 0 b B B SE ™ IF R IE R A B
I ARSI LU AR] o Ty 58 7 S5 BE T Rl #5078 AR iff
FE BB A B O S0 WD R R ok Ao R HE A
AN AEE m R G RE 70 W/5 ) BFSE TP AL WL 5L 3]
2 0 A B L T ™ OE & EYY . QDOT-FAST



R R A0 D B ) e D) A< L IR R k1 T ) 0F 5 0

e 034

ZHANG Hongliang.et al. Advances in high-power short-term quantitative radiofrequency ablation . ..

R (90 W/4 ) I R BT D 5
BEEEMEIFLE EARE BB 688 5
I 5 2 B4R P B Bk g R G A R P AR 2E 5 5 i JCE IR
R AR o =z U T A S A X 4 i T ) A
Al REA B F s KU L 5L B R TG 78 A I R TE
HERA vHPSD-RFCA ) 2¢ 44,

Dy BRI 52 2% 5 B3 e i L %) i e Bk ik & b A
IAFAETE I A2 0 B | B i K marshall 4974 55 fili
AN R KL . DL F RS B W, O PV B S
Al B Y 1 L T SR S T BE 2 A T
Bl 4n, BELIEF #f 557° th PV B} 22 0 BB 5
PR RS B W ) R (76% vs 56% ., P =
0.003), [AIFE, AR ¥ BV FE B B 2 5 W TH AT 24
Sairaku 25 7E Z WO BF 5T & B AR R E RE D
FEIHAIE(1.4% vs 7. 8% ; P =0.001), 4 & F
AREFE[(139.9 £ 25.3) min vs(149.3 £ 27.1)
min; P=0.03]; f B 2 1Y &, BEFE K 5 Bl & &
(76.4% vs 62.8% ;P =0.001), &# % HEE L
B b ST UM P R (HR 2 1. 73,95 % CI ;1. 23~2. 483
P=0.002), X FEREMT . F0EEE AL X
Al G S R R T EE R R L S A RSt
Ji1] e [R] S5z Wl 0 P b, A R 4 ) AR 5 1T A o A R
U FE R 1 & LA A L 3545 5 e T Rl
A5 8 B0 5 B Wl S A2 1 i S TR PR 2 A kg
Tn—A~ B B U3 T 3965, 5 R il R
Rl B HL A7 o7, 7 Lk B R 1 B B ) R 2 s Bk
JB L H G G B 2R RS X Ty B A I R R
W 7 45 I E A28 B E 2, RS2 1 R 38 SR RE B AR 5
B4 & (24.88% vs 42.47% ,P<<0. 001", GrER
TH RT3 — 7 5 R B 58 L T SR BT il 3R w5 1)
SRHE, oy — 5 TR A T R CE E B 6 IR L R I R
I e (iR T R e o Tl [ 28 o [ A P <19 1
4 RE

H A . 4Ok # Z /Y I R B 52 IE 52 HPSD-RFCA
TE PV %4 P FIAG R0 R, HE> 2 b i
B PR L BE HLXT BRI 58 3F Al HPSD-RFCA 1Y Il JK 25
Fe o /INHUR I PG 56 7 A i & kB 2 L0 s
PEAE R L ™ Y 0 B, R MEAR 58 HPSD-RE-
CA W24, i vHPSD-RFCA J7 T I I i 56
DR SN 5 W i 4 S e o SO 1 0 N
HPSD-RFCA ()5 fE: 5 80 B A SR A7 78 5 1L 5 5]
BRI BE XISk 22 2R K,
WAT 75 S5 AT RUER fe /N K i =2 1] BUAS - £, (.
Rt — L HRE,

Zr I, AT A LSI % &t 16 1H fl = %07 HPSD-
RFCA 17 PVI W FEw ELEW MA@, A58 T
P e T AT R, D 0 ] A A R A
— AT A 0 T SR s

FIsEihge AR 27 R A7 76 F 35 0 %8

&% ik

[1]

(2]

(3]

(4]

(5]

[6]

7]

(8]

9]

[10]

[11]

[12]

Burdett P, Lip GYH. Atrial fibrillation in the united
kingdom: Predicting costs of an emerging epidemic
recognising and forecasting the cost drivers of atrial
fibrillation-related costs[ J]. European Heart Journal
Quality of Care & Clinical Outcomes,2020,111:100.
YL HONE IR 22, 4. T 28 25 4 % o A O Pk
S e it 1 il AR P BB LR Ox-LDL 7K - 1) 52 ) K 15
SRR L], I R 212 44 7% . 2020,21(12) 1 982-986.
Haissaguerre M, Jais P, Shah DC, et al. Spontaneous
initiation of atrial fibrillation by ectopic beats origina-
ting in the pulmonary veins[ J]. N Engl J Med, 1998,
339(10) :659-666.

Parameswaran R, Al-Kaisey AM, Kalman JM. Cathe-
ter ablation for atrial fibrillation: current indications
and evolving technologies[J]. Nat Rev Cardiol, 2021,
18(3):210-225.

January CT, Wann LS, Calkins H, et al. 2019 AHA/
ACC/HRS Focused Update of the 2014 AHA/ACC/
HRS Guideline for the Management of Patients With
Atrial Fibrillation[J]. J Am Coll Cardiol, 2019, 74
(1) :104-132.

Reddy VY., Dukkipati SR, Neuzil P, et al. Random-
ized, controlled trial of the safety and effectiveness of
a contact force-sensing irrigated catheter for ablation
of paroxysmal atrial fibrillation: Results of the tacti-
cath contact force ablation catheter study for atrial fi-
brillation ( toccastar) study[ J]. Circulation, 2015, 132
(10):907-915.

Ullah W, Mclean A, Tayebjee MH, et al. Randomized
trial comparing pulmonary vein isolation using the
smarttouch catheter with or without real-time contact
force data[J]. Heart rhythm,2016,13(9):1761-1767.
Calkins H, Hindricks G,Cappato R.et al. 2017 HRS/
EHRA/ECAS/APHRS/SOLAECE Expert consensus
statement on catheter and surgical ablation of atrial fi-
brillation[J]. Heart rhythm,2017,14(10) ;e275-e444.
De Pooter J, Strisciuglio T, Haddad ME, et al. Pulmo-
nary vein reconnection no longer occurs in the majori-
ty of patients after a single pulmonary vein isolation
procedure[ J]. JACC Clinical Electrophysiology,2019,
5(3):295-305.

Winkle RA, Mohanty S, Patrawala RA, et al. Low
complication rates using high power (45-50 W) for
short duration for atrial fibrillation ablations [ J ].
Heart Rhythm,2019,16(2) :165-169.

Leshem E,Zilberman I, Tschabrunn CM, et al. High-
power and short-duration ablation for pulmonary vein
isolation: biophysical characterization[]J]. JACC Clin
Electrophysiol,2018,4(4) :467-479.

Kottmaier M, Popa M, Bourier F, et al. Safety and
outcome of very high-power short-duration ablation u-
sing 70 W for pulmonary vein isolation in patients
with paroxysmal atrial fibrillation [ J ]. Europace,
2020,22(3) :388-393.



R R A0 D B ) e D) A< L IR R k1 T ) 0F 5 0

ZHANG Hongliang.et al. Advances in high-power short-term quantitative radiofrequency ablation ...

535

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

Reddy VY,Grimaldi M,De Potter T,et al. Pulmonary
vein isolation with very high power, short duration,
temperature-controlled The QDOT-FAST
Trial[J]. JACC Clin Electrophysiol,2019,5(7).778-
786.

Wittkampf FH, Nakagawa H. RF catheter ablation:
Lessons on lesions [ J]. Pacing Clin Electrophysiol,
2006,29(11):1285-1297.

Bourier F, Duchateau J, Vlachos K, et al. High-power

lesions;

short-duration versus standard radiofrequency abla-
tion: Insights on lesion metrics[J]. J Cardiovasc Elec-
trophysiol.2018.29(11) :1570-1575.

Ali-Ahmed F. Goyal V., Patel M, et al. High-power,
low-flow, short-ablation duration-the key to avoid col-
lateral injury? [J]. J Interv Card Electrophysiol,
2019,55(1) :9-16.

Bhaskaran A, Chik W, Pouliopoulos J,et al. Five sec-
onds of 50-60 W radio frequency atrial ablations were
transmural and safe: an in vitro mechanistic assess-
ment and force-controlled in vivo validation[ J]. Eu-
ropace,2017,19(5) :874-880.

Borne RT, Sauer WH, Zipse MM, et al. Longer dura-
tion versus increasing power during radiofrequency
ablation yields different ablation lesion characteristics
[JJ. JACC Clin Electrophysiol2018,4(7) :902-908.
Barkagan M, Contreras-Valdes FM, Leshem E, et al.
High-power and short-duration ablation for pulmona-
ry vein isolation: Safety, efficacy,and long-term dura-
bility[ J]. J Cardiovasc Electrophysiol, 2018, 29 (9):
1287-1296.

Oral H,Scharf C,Chugh A,et al. Catheter ablation for
paroxysmal atrial fibrillation: segmental pulmonary
vein ostial ablation versus left atrial ablation[ ] ]. Cir-
culation,2003,108(19) :2355-2360.

Nilsson B,Chen X, Pchrson S.et al. The effectiveness
of a high output/short duration radiofrequency cur-
rent application technique in segmental pulmonary
vein isolation for atrial fibrillation [ J ]. Europace,
2006,8(11):962-965.

Vassallo F, Cunha C, Serpa E, et al. Comparison of
high-power short-duration CHPSD) ablation of atrial
fibrillation using a contact force-sensing catheter and
conventional technique:Initial results[J]. ] Cardiovasc
Electrophysiol,2019,30(10) :1877-1883.

Yavin HD, Leshem E, Shapira-Daniels A, et al. Impact
of high-power short-duration radiofrequency ablation
on long-term lesion durability for atrial fibrillation ab-
lation[ J ]. JACC Clinical electrophysiology. 2020, 6
(8):973-985.

Chen S,Schmidt B,Bordignon S,et al. Ablation index-
guided 50 W ablation for pulmonary vein isolation in
patients with atrial fibrillation: Procedural data, lesion
analysis,and initial results from the FAFA Al High
Power Study[ J]. J Cardiovasc Electrophysiol,2019,30
(12):2724-2731.

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Okamatsu H, Koyama J, Sakai Y, et al. High-power
application is associated with shorter procedure time
and higher rate of first-pass pulmonary vein isolation
in ablation index-guided atrial fibrillation ablation[]].
J Cardiovasc Electrophysiol,2019,30(12) :2751-2758.
Shin DG, Ahn J, Han SJ,et al. Efficacy of high-power
and short-duration ablation in patients with atrial fi-
brillation: a prospective randomized controlled trial
[J]. Europace,2020,22(10) :1495-1501.
Leo M, Pedersen M, Rajappan K, et al. Power, lesion
size index and oesophageal temperature alerts during
atrial fibrillation ablation: A Randomized Study[]].
Circ  Arrhythm Electrophysiol, 2020, 13 (10 ).
e008316.
Baher A, Kheirkhahan M, Rechenmacher SJ, et al.
High-power radiofrequency catheter ablation of atrial
fibrillation: using late gadolinium enhancement mag-
netic resonance imaging as a novel index of esophageal
injury[J]. JACC Clin Electrophysiol, 2018, 4 (12):
1583-1594.
Kaneshiro T,Kamioka M, Hijioka N,et al. Character-
istics of esophageal injury in ablation of atrial fibrilla-
tion using a high-power short-duration setting [ ] J.
Circ  Arrhythm Electrophysiol, 2020, 13 (10 ).
e008602.
Di Biase L,Burkhardt JD, Mohanty P,et al. Left atrial
appendage isolation in patients with longstanding per-
sistent af undergoing catheter ablation: BELIEF Trial
[J].]J Am Coll Cardiol,2016,68(18):1929-1940.
Sairaku A, Yoshida Y,Nakano Y.et al. Who is the op-
erator, that is the question: a multicentre study of
catheter ablation of atrial fibrillation[]]. Europace,
2016,18(9) :1352-1356.
Blum S, Aeschbacher S, Meyre P, et al. Incidence and
predictors of atrial fibrillation progression[]J]. ] Am
Heart Assoc,2019,8(20) :e012554.
Mulder MJ,Kemme M, Hopman L,et al. Comparison
of the predictive value of ten risk scores for outcomes
of atrial fibrillation patients undergoing radiofrequen-
cy pulmonary vein isolation[ J]. Int J Cardiol, 2021,
344.103-110.
Middeldorp ME, Pathak RK, Meredith M, et al. Pre-
vention and regressive effect of weight-loss and risk
factor modification on atrial fibrillation: The reverse-
af study[ J]. Europace: European Pacing, Arrhythmi-
as, and Cardiac Electrophysiology, 2018, 20 (12):
1929-1935.
Deng F.Raza A.,Guo J. Treating obstructive sleep ap-
nea with continuous positive airway pressure reduces
risk of recurrent atrial fibrillation after catheter abla-
tion:a meta-analysis[J]. Sleep Med,2018,46:5-11.
Ok A3 B #.2021-11-1D)



