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[ Abstract] Objective: To investigate the feasibility and safety of intracardiac echocardiography (ICE) combined with total three—
dimensional (T3D) technique in zero—fluoroscopy individualized transseptal puncture. Methods : A total of 112 patients with atrial
fibrillation who underwent radiofrequency ablation in Yongchuan Hospital Affiliated to Chongqing Medical University from April 2021

to March 2024 were enrolled, and according to the method for transseptal puncture, they were randomly divided into ICE+T3D group

with 56 patients and ICE group with 56 patients. The two groups
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(2024-12-11) complications , and the duration and dosage of X-ray exposure.

were analyzed in terms of baseline data, time to atrial reconstruc-

probe adjustment during transseptal puncture, duration of transsep-

tal puncture, pretreatment time before ablation, incidence rate of
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Results : There were no significant differences in baseline data between the two groups. Compared with the ICE group, the ICE+T3D
group had a significantly lower frequency of ICE probe adjustment during transseptal puncture (1.70 + 0.63 vs. 5.34 + 1.71, P<0.001)
and the duration of transseptal puncture (3.66 + 1.09 min vs. 4.90 + 1.92 min, P<0.001). Compared with the ICE group, the ICE+T3D
group had significantly longer time to atrial reconstruction (22.44 + 3.13 min vs. 12.34 + 2.12 min, P<0.001) and pretreatment time be-
fore ablation (49.41 + 3.52 min vs. 37.65 = 4.04 min, P<0.001). In the ICE+T3D group, 43(76.8%) patients achieved zero radiation
during pretreatment before ablation, and 13 patients received X-ray due to the difficulty in catheter placement; compared with the ICE
group , the ICE+T3D group had a significantly shorter duration of X-ray exposure (1.68 + 0.72 min vs. 3.14 £ 1.95 min, P=0.010) and a
significantly lower dosage of X-ray exposure (6.28 + 2.78 mGy vs. 23.85 + 21.32 mGy, P=0.004). During the stage of transseptal punc-
ture, all patients in the ICE+T3D group achieved zero radiation , while 45 patients(80.4%) in the ICE patients received X-ray. In terms
of complications, there were no life-threatening complications such as cardiac tamponade , perforation of the aorta by mistake , and
embolization in either group, while there was one case (1.8%) of vascular complications in each group. Conclusions: ICE combined
with T3D after integration and improvement is a safe and reliable procedure for zero—fluoroscopy individualized transseptal puncture.
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Jr ) i 247 SR S ST o B0 S5 00 T R AR 1) S B A0
PR — o FHTR 2500 A= B b 19 P 0] B 2 ) 58
SR T XA, XL 47 b3 Wl 2 WA B 4r i &
SRR e S LR (L JC Mk e s B 1) s i
Fill T e P A R A R T X0 R

1Y ICE 256 T3D $5 A I P2 52t 2 5 28 5 18] s 257 301 1)
AL AT B e Ak

1 #AREHE

1.1 AR

B HARE A IE AR H T ZAI 8] 5755 B A,
SENIE A BT PO Y A R BRI B AR
>, Bifi 5 U i P 75 (intracardiac echocardiography,
ICE) | = 4R I 2R 5¢ | )5 T O fil A8 S5 B R
K, fol A5 AR S e w2 2k 7 18] Bl 25 0 3 ¥ A
PSR, R SRR A £k 5% G £k 1] B 2 R Y
TR F2 A ICE B 1138 BR LR 42 = 4E (total 3-
dimensional, T3D) FAR A, ICE AP35 2
JE BB Stk s g 1] i it i1, A R4 A SR i LT
(EAEEHE h Rk T B2 OB b, A S &
RS R T A AR ICE S AR50y
B R AR ALY M, I T3D BER E TR AT
BN T ARG B, (U = 4 2 G Bl a] Se %
S D 0] B 2 0, A R G R A LT (E 3 i B
152 5 A1 Pl e Pl 2 B A g — S 2R B ) s A )i
AR A L B [ 8, 75O s 27 Ak ™ T B A7 A D I
5 i ) S O A g Tl B T R R A S Y R O R
B RLMERE RO . I, DA e L LA R R T
CHREART G RLET AT 2 Bl 2k s 8] B 2 R
BORPEAT R Bk, A SC B AR VAL B S kot s

ABIRGE R RT ETE AL BRAFF S . A A bR E : D18 % <4
I <85 4 5 @0 H [ B 20 245 0 v T WD Af 3 3 3100 s B 3
OFF A6 7 A 1 [ BRI A 38 W GIE™ o HEBR AR«
OREA:AT 0 P 2 O A B0, QAR AR AR A, 5 1) B Bl 53
WA Qi G £255 mm; @F#<18 &, 1285 % ; AR
& TR I A0 B CT #2822 0 BAETE AR s ©OFFE 7™ 8
iy s W TR A A A i 5 © 22 B A I A3 B <35%. LR A
2021 4F 4 H % 2024 4F 3 A T H PRERNR B E &)1 B RO
M PIRHUAT B B R, AT LR A K HERR b v
R ST 11261, R T BEALECT R L1 1 e BIREL S
24, LR H ICE 454 T3D B AR A7 55 8] B 28 il (ICE+
T3D 4, n=56) ; % B& 20 >R F ICE B3 1636 552 325 15 s 1) B 27 o
(ICE4L,n=56).

AT A2 N D IRGUEEIRYT A5 BT OB
25 SR (BRI . RATH A B8 h, BEF AR
HEREA . i BE T Carto3 =2 RGHTBY R AT 5 1A
B 2E il ASBIF ST AR A DR S Rk R 2 o I Ak 1| s o 18 3 2 B
S E LS . 2021 BHEH 1515 , I HRAS H 38 AU (]

=]
G O

1.2 ICE B @138 823 519 g F R A2
O AFE G , T X G435 00T I R 52 s
@245 10 Fa% 11 F#Y3% A ICE 345, \ i 2 AR QICE



BERERKFZR 2025 £5 50 £5 3 #5 (Journal of Chongging Medical University 2025.Vol.50 No.3 )

— 361 —

Jod TR R R B KRR T 2 R R A L R
@ KA HESS , TSR PR K AR B 07 B, 25 A D5 ) B 2
Wl BT s A ICE B 138 B F £ T Sz 2 bi [m) B, # ICE B
TET 25 B0 [BR] 5 5 Y b 1o 2 i J v 981 2 B8 20
T, B ON il S AE RS L TR P AT LA AR 4
A AR K 22 s AT L SAE $ R SR S L TR ICE LA
Tk SN, SUE ICE M T B X LB TR K S22 A
Fe IRk, 20 208 Sk e e b . L L
1.3 ICE 44 T3DH A G 1A [ F &l 742

DL Seldinger AT XM B &5 Ik 2200, A M EA 8 F LI F
B 10 FHEAS 130, ZE B A 8 P 1 32,24 11 FE{ 10 F
B2 AN ICE 5%, A A2 A5 4% ICE i 1H A 9% %2 1 s
Rk 72 ICEHR 5 PR S22 KK EA LI # ik @2 K 8
AT AT, A by . LR IR SE R R
IR P SRR s O = 2 R Gd6 5 R4 A8 F Y ik E e
AR L ; @5 TCE 3 1 2 91 [ 5 F5e W b i 1) e Pt e ok

G. il [A]

B. % KM 2 b Rk

H. KA B Al L S Ak

(LR 90 [ 58 S M AL B AR B, ARG 22 A s AU 56 3R
LA T, 3 Bt TR0t T 07 ) , 35 455 00 B T B9 30 8 1 R 173
AR Ay FSE 25 R A1 5 COFH T il A 8 2 1 i L o
R 22 0 DA B S it X 5 T O R A A, S 22 SR R
FHWT 2R NEAF T3D £ A Jr ik i e 5] =2 R, 3% 2 Y W HE A
B2 2 em Abik 22, 22 B IR RT Sk o R Ry 2 A FLA A
SHERG BN EOR KRB RS em FEREAS
SISV A 1 5 5 @28 AT 36 FH BRK gl v 2 s 2241, R
T3D $ AR Jr 105 28 il 41 3% 12 8] = 4k R G5, oF 0 B A E
H 252 em b ZAG RIS 4, HEEHRAE = R 50 T W #E
oK s QFETIN ICE i 1674754 T 9015 2 0 a3 00 B 1 i, 76 22 iy
AT RIZERTA 1357 2AMADE T B EHA B 2 1% 27 i 15 @0
EFAR B IR TR 20 0, 7 TCE B 1 LA IR AE ™ B oy
Bl 2% AR B ER K 7 s AT AR T B R R R 2, B A
BRI S 2 BRI TCE W] WL SURAE” I 41 75 41 5 i)
Mo L2,

L AN R, D0 XL

E1 ICERmEEERET #EMR



362 — BERERKFZR 2025 £5 50 £5 3 #8 (Journal of Chongging Medical University 2025.Vol.50 No.3 )

T - P18 o OB T 9 28 5 A IR 2
AL BRI A

NA 602 NIA

T s Sk 0 A A BTR
B. i3 T3D J5 K AT I 2 AR G, B TR R T RS

%
£
LES % i
\ ¥
HRENA .. . ,
c 4 .

NA 621 NA NA SH

ll‘_l:l}ﬁ?!.ﬁ: LAD 135°

T8 R R A B T = ERGE AR, 2By K 37 B S i AT
ST ICE B THUB BT f B
C. ZF T i 2 ] B _E 3



BERERKZZFE 2025 £ 50 55 3 8 (Journal of Chongging Medical University 2025.Vol.50 No.3 ) — 363 —

NIA 517 NIA

o
0
. 1%

E. 7E ICE J T AN =4t 22 5 H WU T ALEF IR o F 2 s vp

\ [
8H \}
b 1 Bk

NIA 1156 NIA

\

\

F. SN (a) B, o] L SULAE”
2 ICEAATIDHAFHRERXESR



— 364 —

BERERKFZR 2025 £5 50 £5 3 #8 (Journal of Chongging Medical University 2025.Vol.50 No.3 )

2 21 BB TE [ 2 0 i A e R A B R 2
AL X S4B, FL R X B 2R 36 “As Low As Rea-
sonably Achievable, ALARA” I,

14 ZENEFRAAHK

T BB HALFE 0 s 155 8 T ) () R S A 0 A
5], 5 ] gt 2% o ok A v 7 s TR 81 8 R B (1CE 448 Ik A
K e 22 25 A A AN S 5 ] R e ) B2 P4 81 48 TCE B THT 9 TR
B, ICE+T3D ZH A8 56 2 Wik A K T 22T 0 28 (B AN 3 i s
(1] 7 TR B DAY 9] T Jo TR ) 0D 10 o 2 ) T 9
T 9T Ak S8R [i) DA e ik 2 ) 22 0 Rl P 2 B BsF [ ) XS e g
JGHTTR] S5 it T AORE KA 2
1.5 “%itsr&

{di FF SPSS 22.0 2 Fll MedCale 22.0 X856 5 AT 45
TRAHT . T OB A AR + AR 25 (w2 5) 205, 2 A1 H] 352550
TR ek, THECSOR LR FOR , 41 ] LU SR R Jr ks
I uY Fisher S VIMER T . K3k ifE 0=0.05.

2.1 BHELTA

ICE+T3D 4 F ¥ 4 ¥ (65.1627.77) % , 5 1 38 #i
(67.9%) . ICE 41 ¥ 4F #% (66.20 = 8.73) % , 5 1 35 f
(62.5%) o 2 2H BB AEPET B &P s W OBl DR e I 72
I U 77 32 ) AR /0 8 P i Bk 1L &2 AE (transient ischemic

attack , TIA) Tl B9 HO A9 L R4y AT 18 %k . CHA2DS2—
VASc P4 i a1 A= G MBS 2R TG E
Yo WHEI,
22 FRABXAH

ICE+T3D 20 1) G 1) b 22 0 o 2 v TCE B3 T 98 6 v 8 7
1) % 5 S]] 449 /N TCE 2H(1.70 £ 0.63) YK vs.(5.34 £ 1.71)
K, P<0.001]. [(3.66 + 1.09) min vs. (4.90 = 1.92) min, P<
0.001]c {H ICE+T3D 410> 5 T R of (] i fl iy i Ak 382 o ]
K F ICE 41 [(22.44 +3.13) min vs. (12.34 £2.12) min, P<
0.001].[(49.41 +3.52) min vs. (37.65 = 4.04) min, P<0.001],
2 bR S AR B 7 s R 22 S g A S W 2,

ICE+T3D 204 43 (76.8% ) 15 £ 3 751 Gl A 1 4k 3 B B
SEIE LR A 13 01 A R R bk B K 2T BT i bk
IS AL T 5 A O 2 880 A e DRI i £ FH XS4
{38 £ 3 ) XS0 2R R ) B 35/ ICE 400 (1.68 =
0.72) min vs. (3.14+1.95) min, P=0.010]. [(6.28 +2.78)
mGy vs. (23.85 +21.32) mGy, P=0.004]. 1 3 5] b 27 3 [ B
o ICE+T3D 21 4 3 Se 52 | T ICE 206 45(80.4% ) 14152
I GIER A 11(19.6% ) i FH X 4R, b o 461 5 35 2 2
TEFR BRI 25 0 () X 2k, A 2 100 S 3 sl [ el
ML TE X LR Rk A T AR S22 B ad

2T ZE M B IR A SR AR A I &
SE PR, ICE+T3D 204 1(1.8% )il il 45 % 9 3 & 4 L ICE 41
TRAT 1(1.8% )51 1l 8 28 30 9 i , 2 A = R IR G 7E X.

F1 EHEELABER (xx5:n,%)

TH ICE+T3D 4 (n=56) ICE#H (n=56) ! Pl
() 65.16 +7.77 66.20 + 8.73 0.663 0.509
W 5Pk s it 34(60.7) 25(44.6) 2.901 0.089
B 38(67.9) 35(62.5) 0.354 0.552
TR (kg/m?) 2443 £2.19 24.56 +2.03 0318 0.751
HHIRIR 15(26.8) 17(30.4) 0.175 0.676
e L 29(51.8) 28(50) 0.036 0.850
FE PO T Rk 21(37.5) 24(42.9) 0.334 0.563
AH/TIA 6(10.7) 9(16.1) 0.693 0.405
eI ] 15(26.8) 22(39.3) 1.978 0.160
CHA2DS2-VASc T4 2.63 +1.80 3.12+1.69 -1.459 0.147
e A AR (mm) 39.93 +3.67 41.12+4.08 1.606 0.111
Ze =z B o4k 58.57 +5.68 57.36 +5.38 -1.161 0.248

£2 FREXSHLLE (x+5;n,%)

S| ICE+T3D 41 (n=56) ICE 4 (n=56) & PAE

AL T AR E] (min ) 2244 +3.13 1234 £2.12 -19.97 <0.001
SEE PR 5 A 20457 B 7] (min ) 440 +1.86 4.04+153 -1.108 0.270
o 18] i 2 il ol A T o T 9 vk R () 1.70 £ 0.63 534+ 1.71 -14.888 <0.001
55 18] B 2 0[] (min ) 3.66 + 1.09 490+ 1.92 4.174 <0.001
T4 Rl AT 99 4k R S ] (min ) 4941 +3.52 37.65 + 4.04 -16.388 <0.001
T 100 o 22 0 I B S B 22 S5 £ 56(100) 45(80.4) <0.001
T Tl Ak L 52 R S 43(76.8) 0 <0.001
T X LR 1 78 B F] (min) 1.68 +0.72(n=13) 3.14+1.95 2.655 0.010
T X IR AR A 2 88 1 (mGy ) 6.28 +2.78(n=13) 23.85+21.32 2.951 0.004
10145 2 I KA 1(1.8) 1(1.8) 1.000




BERERKFZR 2025 £5 50 £5 3 #5 (Journal of Chongging Medical University 2025.Vol.50 No.3 )

— 365 —

3 3t it

AR R GE Bow , BE A Kkt )5 1 ICE 456
T3D Js [ b 2 e - D4 R84 3 RE e AU 35 5
R | D ) B 2 ) O o A 78 A A D ) T
oAk B B S B 8 A S 2, H b B 1) B 2 i o B
RE AT SE A 4k s @R EFSA T3D MTICE (1 X"
R, i 100 B 3% ) B B AN 5 T ) 2 s T A e 2R R
B, 154k T 5 [ e 2 o A R PR A RIS T
2% 5 [B) B 28 i 19 TCE S A8 BV i i 5 (D3l 3 T 14 %
LG, AT LASE AR 5 [ B 2]

T3D 254 S 111 i 2 0 A 38 o B A 2 1 8
TR, R T 4 R 4 B AT S LA S AT A
1k, g 2h A5 3% S L 0 7 S 09328 sh Lk , (A B [ 53
FE SR A AL, BEARME AR . T ICE (1 )37 ]
W 2 ) 3t A S BRI IR e i R AU e ko A 2k
G 11 22 ql AR, L a5 2 B SR o s [ R Sy
TR AT R TR UL (EL R B T A e
FOH B = AR, B % @ 5 8] B 25 ol e
T JCTA A R I S b B B AT LT, 5 5 IO
Y K, T B 22 YR B TR A R 5 B s () Rl 28
BORARE A B P ERRAE A, X 02 BT R
FTCT F 1738 557 2 S 4 s 10 o 2 0 4 I ) = 2
s QLA E B ICE F 171 48 1) 22 il i ik AS BEAR 4 1)
OB 25 S A7 5l 17 30 S i S, TCES Bl T 8 5 2 o
ZE B R B 2 0 (5 DX e R R B IR E
55, 25 o 3 SO R AN B B 5 () 5 (1] B 2 Afl 52
T GFRATH AL R

AHIFFE R A KBk 1 TCE 458 T3D i ) i 2
WA, FOIR T B ICE 3% T3D i F S 2 5 4% 5[]
B s gl AR iE 2 AN . ORESC I ER G4 B Il s
S ST AT TAL B BRI S 2T ICER
55 [61] B 2 SRR R A 70% W] LA S B R B, A8 AR HF
¥ ICE 21 RVl B &1 sed R 55 e AR s, D ] B 2 )
Wy BEJR A 80.4% I H LB 4L, T ICE 454
T3D i 7 7 7 18] b 28 ) B Be I 9 A T3D il ICE
KU, EHR IR = RGP AR S E R,
PIRe BN 0 2 . ORI il AL BRI Bt L ICE
454 T3D Ji A H AT 76.8% B T F SR, 43T 25%
1) S5 A DR I DRI v el FH X (Rl T
X2 Bk S T 4 A7 14 X S R S s i) B ) o
IR BAK T ICE 4. ICE %54 T3D Ji f2 v 4l ] X 5

2R B R R R N O S A T I T B R E T B
T P KA B DR O L IR REL Y 5 S TR
M I — HE A S B e kS Bk T LR =
FRZGET RN AHTEENESFEEREELS,
[Fi) B AN 75 2 XSS 2 3 e R 55 2 o ) B, 75 2 3%
PR B ] R S 7] o gt B dd 9 /b . R Ak T B[]
B 2 o B 1 LCE A 1A o A58 D [l B 2 1
T i ICE SEEF 7R A T3D £1 43 il Ak XU i /s 1
I E BEREIRIEET R EF AR 5 £, LRl &%
SEH DR ETARIZ ShBILAE , AR BT B T P B [ 5 A
HOR T ZER AL ICE B B BREF RO E L b e TR A
JHE TCE J TH B ER B RS A . ROREZE A ad ft v
ool 2 AT 5 € RN WA i (04 O 5 BT UL 7 N E e
PEFIRTE =4 R G 7 v, R R RE Il o /b
YR M 9 4% B 1T BD AT AR UE TCE B3 11 5 5T AR B
G BEAR T X AR ICE FAE BN 122 5K DL e 4
ST 5 B] B 2 A IS E] TICE 454 T3D Ji A 14 53 18]
8% 2 Sk v TCIE Bid T 080 5 UK o Vi) ol 2 3l i ]
BI/NFICE 4 . i ik Wi 2 il i w] SE AR AL 3
Vi) I 2 o), [ s T AR T B 2 SR D ] Bl 2
A 5 M o5 Ay 2 AT s R R, 5 LAY 2 467 05T G
PRAE R0 42 4, R B R A R) 1 AR 34 T il S A 1A
FEASL R, AR EAE D [ B 25 ) 22 1 © e 4 28 il
SRR SR A BUR” R R R
TBEZE R A, AN T B ARG B P 2 00 5 8 s 1
Ik F5F 9] TCE i TR 5 2 S, A0, IR 1 2 il
[, AR T AR B0 s ) A N A 45 E )
P 28 7 05, FE A5 B C A B 0 22 A7 P B AR
ULl - 7R B8 T o A ) o f A7 ) i T O
S o DT S BRA Ak 1] B 2 o

REAE Zhang GP S5 LY 3 o 71 fl 5 45 s U0 BT
(] 55 LS LA S ICE R A5E B9 (52 65 W0 2 i s O [ 6 {7
B ORIEFIH ICE 454 T3D £ R T 22 44, | 7] 53 5¢
R S 2 G 1) B o ) o 3 e 9 A s 0 B [
FL A7 () B2 2 57 B 81 63 5 32 8 ] i o s WILEF 4k R
HARERER W, HAEC A ICE SZHT 57 o) 5 5%
0 P I 2% O TR A A IR 1R T SO R, W
I HE TR A B A T, G T8 ) T Rl Ak 3
[F][(118.4 +19.7) min] ] WK TAMIF . FEATA
it A A o TR 2 R B R AR T X
ol 5 2 ) 2 ST R T o

AW K B2 5 Y ICE 454 T3D iR 7%
SR B la B 22 R e 40 . ICE+T3D 41 5 ICE 413



— 366 —

BERERKFZR 2025 £5 50 £5 3 #8 (Journal of Chongging Medical University 2025.Vol.50 No.3 )

KL ALIATE MR JE AR Sk E B I &
JiE . ICE+T3D 41 K ICE 40394 1(1.8% ) ] 1l 45 25 i
IERAE , M5 2 I RAE & A 5 R SCHR R Y
29%~4% J A= FEAL

AAFGEH ICE+T3ID 4 B0 5 2 AR IS ) T gl iy
AL B ] T ICE 4. JRHA : QAT 2
BONE A D LR ER K GRS T R R R
KR 5 QT NG T 22 2R BT 15 A A R
B =R G, DL R A ) T 4 0 T AL
B ] O A AR RLR S 7 = 4k R 50 h e B oR
PRI A7 i DA 2 B i S s [ B 2 ], (=
£ WISV
“HERE R AR A A RS A D R G AR T
WA 110 55 3 A 8 T AR 1) 5 00, ] 406 S0 iy T A
] s QAWFFE P ¥R AE - A A D L LR
Jik SEEAREE T I ER AL, AR RER FH U DECANAYV |
LASSO .PENTARAY 45 24 Aot 8 2 - iR A5 AU I S
R, T Lk B 30840 AP A TR R o ) S ST B[] 5
588 T R T AR U B8 B T 5 22 RN 2R g T i L AR
H B A B

AR S Z Ak Ry /INBEA BRI SE HERR T
22 B R 42255 mm A I e RO IR R AEA O
I VA i BRUAEL A B B 8 03 il 43 B <35% 55 /L Hl
55 T ARG S5 0] S K aE R, [FIRE, AHE
GE AN T 2 ) 5 A AR AL R AT AR TP A, IR R
Al T 15 2 A7 A5 RT I 252 9 A A LA B 5 B
AT R

£ £ X M

[1] Cha MJ, Jo SJ, Cho Y, et al. Patient characteristics and the inci-
dence of radiation—induced dermatitis following radiofrequency catheter
ablation[]]. Korean Circ J,2016,46(5) :646—653.

[2] Ector J, Dragusin O, Adriaenssens B, et al. Obesity is a major de-
terminant of radiation dose in patients undergoing pulmonary vein isola-
tion for atrial fibrillation[J]. ] Am Coll Cardiol,2007,50(3):234-242.
[3] Hang F, Cheng LT, Liang Z, et al. Study on the curative effect and
safety of radiofrequency catheter ablation of paroxysmal atrial fibrilla-
tion via zero—fluoroscopy transseptal puncture under the dual guidance
of electroanatomical mapping and intracardiac echocardiographylJ]. Car-
diol Res Pract,2021,2021:5561574.

[4] Wasmer K, Zellerhoff S, Kobe J, et al. Incidence and management
of inadvertent puncture and sheath placement in the aorta during at-
tempted transseptal puncture[J]. Europace,2017,19(3) :447-457.

[5] Jan M,Zizek D, Kuhelj D, et al. Combined use of electro—anatomic
mapping system and intracardiac echocardiography to achieve zero—

fluoroscopy catheter ablation for treatment of paroxysmal atrial fibrilla-

tion: a single centre experience[J]. Int J Cardiovasc Imaging, 2020, 36
(3):415-422.
[6] Bulava A, Hanis J, Eisenberger M. Catheter ablation of atrial fibril-
lation using zero—fluoroscopy technique: a randomized trial[J]. Pacing
Clin Electrophysiol ,2015,38(7) :797-806.
[7]  Zhong JQ,Long DY, Chu HM, et al. Intracardiac echocardiography
Chinese expert consensus|J]. Front Cardiovasc Med,2022,9:1012731.
[8] Yu RH, Liu N, Lu J, et al. 3-dimensional transseptal puncture
based on electrographic characteristics of Fossa ovalis: a fluoroscopy—
free and echocardiography—free method[J]. JACC Cardiovasc Interv,
2020,13(10):1223-1232.
[9] Bohnen M, Minners J, Eichenlaub M, et al. Feasibility and safety
of a three—dimensional anatomic map-guided transseptal puncture for
left—sided catheter ablation procedures[J]. Europace, 2023, 25 (3) :
1126-1134.
[10]  Chokesuwattanaskul R, Ananwattanasuk T, Hughey AB, et al.
Three—dimensional-guided and ICE-guided transseptal puncture for
cardiac ablations: a propensity score match study[J]. J Cardiovasc Elec-
trophysiol , 2023, 34(2):382-388.
[11] Lerman BB, Markowitz SM, Liu CF, et al. Fluoroless catheter ab-
lation of atrial fibrillation[J]. Heart Rhythm,2017, 14( 6):928-934.
[12] BMHT, 3K B, BS54 O EEh T AR ENAST 1Y
HE-2018[J]. L COEAR 5 0oL A B GE, 2018,32(4) 315368
Huang CX, Zhang S, Huang DJ, et al. Atrial fibrillation: current under-
standing and suggestions for treatment—2018[J]. Chin J Card Pacing
Electrophysiol ,2018,32(4) :315-368.
(3] 6 &, S, e B 45 O Mk B 4l B 5 1) B 25 30 A 7
FH T 5 W B S8 S0 AYT 1 ATAT PR B 22 R PR, ARG
M4 ,2021,49(5) :474-478 .
Zuo S, Sang CH, Long DY, et al. Feasibility and safety of intracardiac
ultrasound-assisted atrial septal puncture during radiofrequency abla-
tion for atrial fibrillation[J]. Chin J Cardiol,2021,49(5) :474-478.
[14] 2= S SERE 8 8, % Sulkhy =40 Nl e 5 R E
SRR i Ta] B Ao 2 R D). o L AR 5 0 B A B AR, 2021, 35
(3):234-238.
Li D, Yuan CZ, Zhou X, et al. Modified fluorolesstransptal puncture
method guided by three—dimensional intracardiac echocardiography[J].
Chin J Card Pacing Electrophysiol ,2021,35(3) :234-238.
[15] Zhang GP,Cheng LT, Liang Z, et al. Zero—fluoroscopy transseptal
puncture guided by right atrial electroanatomical mapping combined
with intracardiac echocardiography: a single—center experiencelJ]. Clin
Cardiol ,2020,43(9) : 1009-1016.
[16] Hindricks G, Potpara T, Dagres N, et al. 2020 ESC Guidelines for
the diagnosis and management of atrial fibrillation developed in collabo-
ration with the European Association for Cardio—Thoracic Surgery
(EACTS) : the Task Force for the diagnosis and management of atrial fi-
brillation of the European Society of Cardiology (ESC) Developed with
the special contribution of the European Heart Rhythm Association
(EHRA) of the ESC[J]. Eur Heart J,2021,42(5) :373-498.
(TiE% % A —F)
ALF AKX
it W FEF.E FHFOCBEARE LSS MR ERTHEARL
B T 5 R R EA K F F4R,2025,50(3) :359-366.



