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Radiofrequency Catheter Ablation of Left Atrial Flutter
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[ Abstract] Atrial flutter is a common macro-reentrant arrhythmia which is closely related to atrial fibrillation, and they often coexist.
Catheter ablation has become the first-line treatment for atrial flutter,but the recurrent rate of atrial arrhythmias remains high after long-term
follow-up. Compared with typical right atrial flutter,,the mechanism of left atrial flutter is more complicated ,which is often related to left atrial
fibrosis caused by various reasons. Moreover, the adjacent structures around the left atrium are complex, and how to safely and effectively
achieve transmural ablation to terminate atrial flutter has become a problem for electrophysiologists. With the rapid development of 3D high-

density electroanatomic mapping systems and ablation energy, the mechanism of left atrial flutter has become more and more clearly

understood , and the success rate of left atrial flutter treatment can be further improved.

[ Key words] Left atrial flutter; Radiofrequency ablation;3D Electroanatomic mapping

5Bl () S —Ph KA & P PR O 2R
W, 2 A T e OV O I BT A3 TG0 I Y R
i PR b S AT s BBl (s 80 | (H A I AR
B, WG DR MR 8 ) 2 B, Al S E00 0 8 | Bl
PEMZE A 7 E I R E o B O PR 0 A0 S5 05
PRI, FATC W60 B 0 00 i 22 BEBLER 20 B
AR , I i B L T A 0 g 870 0 g, L 8 i 1)
DIREVER A% S BT DX TR B, PRk, s b0 A 0 s
BHAMIZEL B b o IR b A0 B B S UL, HL 5
P BORAE , SR B USR8 Wi Ze 0 B DS 7e 0
D e 4EAC AN 5%, B8 By 5 BUA% o O KA, HL SR BT il
ROR R AR, WS A, BUIRBHE A 420 B B F MY
ZIRTARYT UL AR i R _E X 220 13 i fh Y G
I, 0 2 AR BRI HG T

BEEWA : B A @REZ G SFHEEE I R H (202140497 )
BIS1EE . LUNHE, E-mail ; MIp-125@ 163. com

1 RITREHR

D5 DR BRAE S I N 3R EA AR R R A e, 0 3
P RMNEFYEAC R D MR B B[R] f) g BRI, — 4
R AL AL IR M E, B B B
AR B2 AT R 22 B R R
WA ISR KT TS, B L2y 2.5 17

B MRGEHLH 8 73 Sy = 2R el A< 8 20 b (S
TU P31 ) FAE = IR we i 4 R s+ (AN SRS B4 o
AN B M) H A AL T RE R S8 T AR O B
Uie B RE D RE LA 2 L I K . — QR A S5 6 2 I
ik, 20 i B 10% o 7t s s F M@ T AN JL 7 B 4
R —Rl 1T E IR & B I A RIS RE T
AWK, 72,055 B DRI R IEAE AW
2 EbEEHNIERREIOBERSR

[ B i — o, B 1 ] LU R R R 1Y, ol DL Fy



- 426 - OB F IR 2023 45 A% 44 255 Adv Cardiovasc Dis ,May 2023, Vol. 44 ,No. 5

SEPERT . R R IAEAR KRR B Bk 0 2 iy
B HT 21 MEELAS, OFFEETE 120 ~ 150
P/ min ZeAy ABAEREBEG OL T A 1 0 1 B E G 7
I 2 RO Y0 3, SR E R O T 32, 3 T
BRF90, fh T2k 25 50 28 W 4 A I R A AT 2500 5 I
A7 LA R PR 0 2 3R] RE 2 T BUIR L L 0 B L O
JIRER R R R R TR A B 1 S R
R AR T UL B M SRY YO i TR R, 2000 B
P F 220 5 HRRIR DX 8 ) /N AT B LA R0 L
A B WL, AR NS TR 7t SR /N A Ta] 8 4
IRFF ZE0 B B N ] 3 3 S R (0 B ) 3 AR
ANATC B 385 AN [ B 47 38 B8 800 LS I , B Ot
DHLE F R 2R
3 EUREEHMETIK

HY T 5 0 R WY W, HOXE 25 W06 T S #R
25 ImIRIB I B BT o T RO TR A S
s A D B IR R A AR R A SCEk R
T8, TE AL G A S AR I Jy k48 T T T Rl ) B 2
P Ny 50% ~ 80% " W A o A PR M B %
Acutus 55 7y 7] il 22 BF A& 5 kG A BE R R A
(electroanatomic mapping, EAM) &G f1Fr il S48, 3 H.
BN T 700 b B A DB AR FR AR, 760 g 5 4 M
I By 2 R Rl T AR ) P Z B2l 56y 89% L | (HE
SIIG D P O K 2 2 SR A AR
4 FEORBEIMIARUERAR

P MRS ¢ AR 2 1 0T Rl ) Al T 4F B b
PRINEEA N 2 i 4647 B Sh bl , & Ji 3] 25 — 4k
EAM 245, Sy e PO FOH Rl OGS W ER 4241t 1 5 24
B T R EME Rl R
4.1 ¥R A Eh AR

BT 2.0 55 5 Fh B A AR DL 2 B BE A A RL Bl
TH R T AR B2 52 22 2278, TE A R 551 DG B ol 3 %
KB LI A A R L BRI R TERA
P A B A e, AP 40 b I B 2 20 B B A MR T
PR o il B 00 A 5 R A F SRR S A AT ik
PR S EHAHE BRI AE 25 0 B3 B MR I R AR R 2
9 Jr R AT i S I 2
4.2 ZHEBEH RFERN

9T SEBLEE R BE A RS ATRYT, AR
O A B R, LA Tl =4 EAM R 58 S IF il
SERERNEE., =4 EAM R4 ZH ML &
2 A S A A S B 1%, PR R R A 45 1% 5 B i
DX IR DX DA B G218 e S DX AR AR N IV 22 A PRy
ik, 38 i 0 2 5 A 3 AR R B O AR LR,
SRR B AP A 1 T il SR B A, A7 B Tk

B TORICTH Rl A B T Rl B R R, BT SR L
PR T TSR, 42D ORAE A G T AR bR
NN Rl 08T 2 0 o s A N I i i o
4.2.1 CARTO #53il 224 Fll PentaRay Fril] S48

CARTO 3. 0 A5l 5 48 2 T i A 5 1) IR 5 15
SR PR AR S B S AR A R A5 A R R, ik T
S IR I R AT AR A Y R AR ) I A BT T RO
R E L SRR YRR O N A58 . I AR, Z2 R L
BARH T R 45 T FRBF ], 2 T s R 45 1, JF
WD TXTEMR T K. BETC T 2N T 2 Fe &
JRH AR, A 1) A TR BEME O % B AR I A R T
A T BRI

PentaRay Hrilll 545 3k o 1) 20 > H Al 52 Vi 22 A Jie
TR T 50048 %A  BRIFMSE, 5 N3 b
BN 4 ADNEAA N 1 mm B0, B S
2-6-2 mm [B] BEARS , 5 45 545 3k o A2 B 0 37 T
D AT B LB W . AR T8 S bR, PentaRay i
DA/ 5 A 53 SV UK i 7 i 1T s 0 B PR e
KIEWA T X R B8R, (6] I 38 fE 2R iR X K
H T DRI A 2 i 2L L AV 25, I FLA B 3 4 W e 7 T i
MESNECERA TR ) %o

CARTO 3.0 v7 Rl RGEBR T 55 7R i s U A e
ER P P Bu Y BN (D e K (R DA T
Ve BT I8 o I TR 177 B, Adragao 257 1 HyKE
kAL H(0.05 ~0.30 mV) R4 (EH 7 B AR T 5
B DX 3R 11 9% 5 05 < 20% (1) X 38) LA S R REE B[R] (o0
ST K 10% VU ARH Ay 1R 8 OB FMT iR
IR SIS ) = HRAE o XF 9 220 s B N R T
ARG, K AT A = BRAE W07 B 5 AR P A2 - T
ML E AT G o 9 Bl E 23 3 A HBEVI G Yk
R, R S AR IR B T L
4.2.2 EnSite Fpll 2 F1 HD Grid #pil| §:48°

EnSite3000""* 255 —Fh A 2 iU BR B0 P9 5B
R0, FTEC I N R 2 Fa A P 1) R 2 45 A At
BT ] o AHER T R b 0 A9 AR5 1, 4 IR A Aok
40 mm B R RS AR, A IC SRk AR AL B
5315 S o EnSite Precision fl R G FEAE R G 3
TREBTE S B R Z b, 38 8 38 0 38 T 1 37 1) 8 A 5K
PR e H LB, i — 2 TS E IERE TR L H
BT O AR AH HEAT I R SE B A AL

HD Grid ARl 548 H ARG AT 1 4 x 4 316 ~H
PR, AR ) BE Ry 3 mm, 3245 H 3l o R 4
Balt %1 7E3A YT 82 (51l AN HL 5 Ji b 8 255 A 00 1974 il R
HE YGE T FE A HD Grid Bl 48 AR e T4
KILHD Grid A0 548 ] i 25 38 = AN B S5 M 7



OB F IR 2023 45 A% 44 255 Adv Cardiovasc Dis ,May 2023, Vol. 44 ,No. 5 < 427 -

IR AL, Kapur ™ ZEI6YT 1 B BEAE ¥4 47 il
KB B3 A L TR B b s b R v, ] HD Grid &
BRI FORRFE R, 768840 B T
A By S ISR S SN I, BT A0 B T RE Y 218
18 T DX, 300 o 38 S0 A D 96 I T 42 5 S B, I
DT R 1k 5 4, 5 T 0 B S5 I A 3R 3 sl
AR RS B8 B B 1 s
4.2.3  Rhythmia FRil] 2S5 F1 Orion FRi -G48

Rhythmia $ri 2 45 [F] £ 3 F B BT 3 10 508
P A v R 2 R AR I [, 5 B 1Y Orion AR 545 1
o R 43 A 1) 8 x 8 I 64 AN Ha A A4 Bz, PR L F AR /)
(0.4 mm) [HIE/N(2.5 mm) BYRE SRR IR B, AT PR
SRR LA T 11 1 oy 0 e 1, 45 4 b 0 30T/ 3E 3 1
S T A P R AR A S, DR 4 R R
FL A TR, 5 L 5 s O 3000 S5 A0l ) 255 SR A DU
BRANAA TR S

ZRESCHRARAE Y 3235 T Rhythmia FI T 4R 0098
IR AR & 5 M0 Bl ek L s RN B 40 1 28 4 1k R Ak
i Rottner % 15 74 {51 i bk i B9 A4 B B30 il v
B2HH T Rhythmia 535 CARTO 4l 5 % 8, —#
FET- A [0 | fili % ok i 225 1 B 220 )i ) 2% o 30 G s
DR H AR Z IG5, HUE Rhythmia 4700 7
(RS (] Fi§ £ . H AT AR A Rhythmia F7 5 EnSite
Precision ARl 9 BL 42 % HE, 78 — A~/ BLASE I Bl AL B
F52 e B PentaRay AR 545 4 HE , Orion 37 &
BT RE S BN 5 JCAE R IRiAR ZE 1 & AR
4.2.4  AcQMap Frll ZEGEF1 AcQMap F:45

AcQMap FRill R 4852 H B H AR R 58, 5 H
FEXH I ) AcQMap 45 J& — BT i A B2 b 00 3 4
M FER Y 6 324 B A AT 48 AN RS Fl 48 A~
Hibt . MR HCRERRBELL 115 000 f5/min (1438 B X600 i
PR AR, B EA, B ORER
150 000/4MFEAS , LA AR Ji S e = 24 L S h 1, s — 3
Mi#& 4. Liebregts %" 9 YK AcQMap 345 1 i F
24 S B T N B 5 N T AL R L R
AR (8 HL22 4, REVER iR 22 3T 3R B0 % A0 B 11
PSR, R BT G T il B 2] 8 2 2R R 86% | Bt 1
1A J5 57% IR B s D R E R B R o D ARG

e 2 AR 55 TR %5 B AR DU AH EL L BB 46 TR
FI (V1] 1375 1R B ), A 255 R AP A s e ST R R 0 10 s o
Hdw S R RSP (AR ol B AE A LA 4L 4
TR O AR 42 A5 05 ] L i A5 R v 2 5 S B DRI HE
IR B T R 5 AT SR, A BE S s
5 ELEBEBEIMERAR

H F R AN E, 220 55 B i A 20 2R 1)

PR B, T B 3 0 54 v A TG 5 45 ) A ) s 39
B D RE W, LA S B0 2 A 1) B i 5% 2 42240 s
WORREVE 22 b ME O A e I 28 . DAB o AL
B 20 7 N B Qe e 3 A0 i 7Y 5 b Sk 1], 3 LA
SMEVE R A T I K 5 M BRAE Sy — sk S 4K
TR P I BT R . Wiittkampf 265 fig 51 T 16 4]
TEH 2200 3 I 52 B = B B30T 1y JUUAR %) 28
PRI AR I 2 9 500 B R LA 3k % BE Y . {HLER
T I PRI AT AR 75 45 ) 52 2 0 B S K UL
FE I AP 2 U AR B 4 PR i S B RE L XL
1) BELE A S R R e, D B 0 i (G
R K ZE AR 1A B ) ke B (3
P ZE U R 2 AR FRETOER ) 0 B3 B L /20
e Y i 255 R 9T AR H T T AT A sk TR AR
TSR N (BT T 1 7 0 UL T g K A
FOUME I FE XU 1m0 2 Sk 4k
i, LR K SE | Marshall # ik . Bachmann 345 /2000
LA ZE A L AT I AT IR B Y, 7T I G Marshall
PR TP RS T R PN Bl 55 7 =4 R B i F b o

24k, N FH AN LR G5 IS 4 9 Rl At 7 AN B
Ko H 4 mm Fl8 mm &I AT S kR 2 Ik
Vo RR K TR T TS A, BT IE BT B B
R T 3 o (0 PR A /K T T 0 i S e
HO IR TS H 43 °C 445l 2 1 30 ~50 W,
BRI ] 60 s U PRI Rl b A [ ) 314 o
T A R IR AR 2 Bk
FRRIFST e LA P g SR S T 4 s AR R sh 1
ST T A R 7 R T R T S T B 4
Tl o

X F 220 i B M) T il AR 5, i one-for-all”
{308 FH AR 3, 8 2 7 A AR A 1 30 T 566 W 12 A 4 Lo
Pott 25 FEIRYT 47 1 U B 1) 760 3 B b ik 7
o UGE A AL HEIE T EAM RS89 2] 5 MR
U 3 T P R 5 5 T e 3] o 31 SRS, 7 4L
FARRZ I ZIC B 25 HREV 2.5 )5, 3T 0
i S i 5 W 2L G S e TR D s ok A A
(48.8% vs 21.5% ,P =0.047) , &5 M4k B T8 Bl
Wit R 0 70 i B M D3 38 TG o R 2 1
HEAFER, Cherian 251 5L F EAM 2 4 fii FH i kb
B+ RN RARIGTTY T 20 B M AE 0 B, B
HAMIA 7 B85 B AT S AloR 1 i BB &t
T2 WHHIE R R 21 A H S, 16 flEE R
52 52, 13 ) 35 AN IR AT O 2R 2, TR A o il
B K P B + 2o MR TH AR IR YT A0 b B N R R .
1 F 72200 5 s ¥ NEE NTRE HP 19 20 IR, B2 X T 42



. 428 -

OB F IR 2023 45 A% 44 255 Adv Cardiovasc Dis ,May 2023, Vol. 44 ,No. 5

O i3 B A F [ S A7 fi e ok B 25 2 15 A B G T
JE BRI T RE TR R AT
6 EELHHMERRKRES

U BEE RN R BB AR B K J, 20 s b A Y
TR T 2E R (H b 25 b i DR AR A 1R 79 il Ik ¢
1A, V22 83 Al e i ZE P O . By 2 45 TH Rl
YRR FERL AR —Fhf T 2E 9%, 2 2 A BR A2 75 48
ARAEf . AL EEEEFEHOEARSER
DIIREAN 4, MR A A OGRS P Al 7 3 A B O =
W g , AT BJ5 LA 1900 32 e R . Morifia-Vazquez
AT S T L A R S B BRI S SR 5
BELEEHMA + KA AR, 1A%
AR AL DI RE 7 2%, 38 T W] S0 2505 40 L K A1
Pl 71 vm JRE A 2e 3 I K
7 BEMRE

WA EAM 2R GEA0 fik v e 47 79 Fl <5 T B pdy R
R TS T e RS2 B, P A B R A X T R
WA AL TN AN W i, BE A O R e A Y
M EXEATETE S L R 2 ST T e S M AP i
SCBUHR B2 A I A AIRTT A D
DA IMEE Y G 2% b B2 24 B MO K BRI T B A
W 1 , B A R T SRR R A 3 i

& F 3wk

[1] Naccarelli GV, Varker H,Lin J, et al. Increasing prevalence of atrial fibrillation
and flutter in the United States[ J]. Am J Cardiol ,2009,104(11) :1534-1539.

[2] Stempfel S, Aeschbacher S, Blum S, et al. Symptoms and quality of life in
patients with coexistent atrial fibrillation and atrial flutter[ J ]. Int J Cardiol Heart
Vasc,2020,29 :100556.

[3] Granada J,Uribe W,Chyou PH et al. Incidence and predictors of atrial flutter in
the general population[ J].J Am Coll Cardiol ,2000,36(7) ;2242-2246.

[4] Brugada J, Katritsis DG, Arbelo E, et al. 2019 ESC Guidelines for the
management of patients with supraventricular tachycardia The Task Force for the
management of patients with supraventricular tachycardia of the European
Society of Cardiology (ESC)[J]. Eur Heart J,2020,41(5) :655-720.

[5] Wasmer K,Monnig G, Bittner A, et al. Incidence , characteristics, and outcome of
left atrial tachycardias after circumferential antral ablation of atrial fibrillation
[J]. Heart Rhythm,2012,9(10) :1660-1666.

[6] Schoels W,Offner B, Brachmann J, et al. Circus movement atrial flutter in the
canine sterile pericarditis model. Relation of characteristics of the surface
electrocardiogram and conduction properties of the reentrant pathway[ J]. ] Am
Coll Cardiol ,1994,23(3) ;799-808.

[7]  Shah D. ECG manifestations of left atrial flutter[ J]. Curr Opin Cardiol ,2009 ,24
(1):35-41.

[8] Okumura K,Plumb VJ, Pagé PL, et al. Atrial activation sequence during atrial
flutter in the canine pericarditis model and its effects on the polarity of the flutter
wave in the electrocardiogram[ J]. ] Am Coll Cardiol ,1991,17(2) :509-518.

[9] Jani C,Arora S,Zuzek Z,et al. Impact of catheter ablation in patients with atrial
flutter and concurrent heart failure[ J]. Heart Rhythm 02,2020,2(1) :53-63.

[10] Deisenhofer I, Estner H, Zrenner B, et al. Left atrial tachycardia after

circumferential pulmonary vein ablation for atrial fibrillation: incidence,

[11]

(12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[26]

[27]

electrophysiological characteristics, and results of radiofrequency ablation[ J].
Europace ,2006,8(8) :573-582.

Chae S,Oral H,Good E et al. Atrial tachycardia after circumferential pulmonary
vein ablation of atrial fibrillation: mechanistic insights, results of catheter
ablation , and risk factors for recurrence[ J].J Am Coll Cardiol ,2007,50(18) :
1781-1787.

Giehm-Reese M, Lukac P,Kristiansen SB, et al. Outcome after catheter ablation
for left atrial flutter[ J]. Scand Cardiovasc J,2019,53(3) :133-140.

Vicera JJB, Lin YJ, Lin CY, et al. Electrophysiological and clinical
characteristics of catheter ablation for isolated left side atrial tachycardia over a
10-year period[ J]. J Cardiovasc Electrophysiol ,2019,30(7) :1013-1025.
Cherian TS, Supple G, Smietana J, et al. Idiopathic atypical atrial flutter is
associated with a distinct atriopathy[ J]. JACC Clin Electrophysiol ,2021,7(9) :
1193-1195.

Saoudi N, Cosio F, Waldo A, et al. A classification of atrial flutter and regular
atrial tachycardia according to electrophysiological mechanisms and anatomical
bases;a Statement from a Joint Expert Group from The Working Group of
Arrhythmias of the European Society of Cardiology and the North American
Society of Pacing and Electrophysiology [ J]. Eur Heart J, 2001,22 (14) .
1162-1182.

Winkle RA, Moskovitz R, Mead RH, et al. Ablation of atypical atrial flutters
using ultra high density-activation sequence mapping [ J]. J Interv Card
Electrophysiol ,2017,48(2) :177-184.

Adragdo P, Matos D, Costa FM, et al. A new electrophysiologic triad for
identification and localization of the critical isthmus in atrial flutter[ J ]. Rev Port
Cardiol (Engl Ed),2020,39(6) :309-314.

Hindricks G, Kottkamp H. Simultaneous noncontact mapping of left atrium in
patients with paroxysmal atrial fibrillation [ J]. Circulation, 2001, 104 (3):
297-303.

Balt JC, Klaver MN, Mahmoodi BK, et al. High-density versus low-density
mapping in ablation of atypical atrial flutter[ J]. J Interv Card Electrophysiol,
2021,62(3) :587-599.

Kapur S. Atypical flutter with atrial isochronal late-activation map correlating
with the critical isthmus[ J].J Innov Card Rhythm Manag,2021,12 (suppl 1) :
20-21.

Sulkin MS, Laughner JI, Hilbert S, et al. Novel measure of local impedance
predicts catheter-tissue contact and lesion formation [ J ]. Circ Arrhythm
Electrophysiol ,2018 ,11(4) :e005831.

Lackermair K, Kellner S, Kellnar A, et al. Initial single centre experience with
the novel Rhythmia® high density mapping system in an all comer collective of
400 electrophysiological patients[ J]. Int J Cardiol ,2018,272:168-174.

Anter E,McElderry TH, Contreras-Valdes FM, et al. Evaluation of a novel high-
resolution mapping technology for ablation of recurrent scar-related atrial
tachycardias[ J]. Heart Rhythm,2016,13(10) :2048-2055.

Sohns C, Saguner AM, Lemes C, et al. First clinical experience using a novel
high-resolution electroanatomical mapping system for left atrial ablation
procedures[ J]. Clin Res Cardiol ,2016,105(12) :992-1002.

Rottner L, Metzner A, Ouyang F, et al. Direct comparison of point-by-point and
rapid ultra-high-resolution electroanatomical mapping in patients scheduled for
ablation of atrial fibrillation [ J]. J Cardiovasc Electrophysiol, 2017, 28 (3):
289-297.

Nakamura K, Sasaki T, Take Y, et al. Impact of the type of electroanatomic
mapping system on the incidence of cerebral embolism after radiofrequency
catheter ablation of left atrial tachycardias[ J]. Heart Rhythm,2020,17 (2):
250-257.

Liebregts M, Wijffels MCEF , Klaver MN, et al. Initial experience with AcQMap
catheter for treatment of persistent atrial fibrillation and atypical atrial flutter

[J]. Neth Heart J,2022,30(5) :273-281.



OB F IR 2023 45 A% 44 255 Adv Cardiovasc Dis ,May 2023, Vol. 44 ,No. 5

- 429 .

[28]

[29]

[30]

[31]

[34]

[35]

[36]

[37]

1411111111111 1111111111111 1@ -1 -1 -1 -

di Cori A, Mazzocchetti L, Parollo M, et al. Clinical impact of high-density
mapping on the acute and long term outcome of atypical atrial flutter ablations
[J]. ] Interv Card Electrophysiol,2022 Jan 17. DOI. 10. 1007/s10840-022-
01121-3. Online ahead of print.

Vlachos K, Efremidis M, Derval N, et al. Use of high-density activation and
voltage mapping in combination with entrainment to delineate gap-related atrial
tachycardias post atrial fibrillation ablation [ J]. Europace, 2021, 23 (7):
1052-1062.

Wittkampf FH, van Oosterhout MF, Loh P, et al. Where to draw the mitral
isthmus line in catheter ablation of atrial fibrillation: histological analysis[ J].
Eur Heart J,2005,26(7) :689-695.

Hamoud NS, Abrich VA, Shen WK, et al. Achieving durable mitral isthmus
block : challenges, pitfalls, and methods of assessment [ J]. J Cardiovasc
Electrophysiol ,2019,30(9) :1679-1687.

Lee JH,Nam GB,Go TH,et al. Alternative strategies to improve success rate of
mitral isthmus block[ J]. Medicine ( Baltimore) ,2018,97(48) :e13060.

Yu J, Chen K, Yang B, et al. Peri-mitral atrial flutter; personalized ablation
strategy based on arrhythmogenic substrate [ J ]. Europace, 2018, 20 (5):
835-842.

Hotda MK, Koziej M, Holda J, et al. Anatomic characteristics of the mitral
isthmus region; the left atrial appendage isthmus as a possible ablation target
[J]. Ann Anat,2017,210:103-111.

Naniwadekar A, Koruth J. Impact of technique and technology on mitral isthmus
ablation[ J]. Curr Treat Options Cardiovasc Med,2019,21(9) ;46.

Chiang SJ, Tsao HM, Wu MH, et al. Anatomic characteristics of the left atrial
isthmus in patients with atrial fibrillation: lessons from computed tomographic
images[ J]. J Cardiovasc Electrophysiol ,2006,17(12) :1274-1278.

Maurer T,Metzner A ,Ho SY , et al. Catheter ablation of the superolateral mitral

(k#FEE 415 M)

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

Michelena HI, Foley TA, Enriquez-Sarano M. Echocardiography underestimates
the aortic root diameter in patients with bicuspid aortic valve, but short-axis
imaging can help[ J].J Thorac Cardiovasc Surg,2019,157(3) :el21-e123.
Sotelo J, Franco P, Guala A, et al. Fully three-dimensional hemodynamic
characterization of altered blood flow in bicuspid aortic valve patients with
respect to aortic dilatation : a finite element approach[ J]. Front Cardiovasc Med
2022,9:85388.

Geeraert P, Jamalidinan F,Burns F et al. Hemodynamic assessment in bicuspid
aortic valve disease and aortic dilation: new insights from voxel-by-voxel analysis
of reverse flow, stasis, and energetics [ J ]. Front Bioeng Biotechnol, 2022,
9:725113.

Longi F, Orelaru F, Clemence J Jr, et al. Outcomes of bicuspid aortic valve
thoracic aorta (4. 04.5 cm) after aortic valve replacement[ J]. Ann Thorac
Surg,2021,113(5) :1521-1528.

Ouzounian M, Feindel CM, Manlhiot C, et al. Valve-sparing root replacement in
patients with bicuspid versus tricuspid aortic valves[J]. J Thorac Cardiovasc
Surg,2019,158(1) :1-9.

Liu L, Li T, Xu B, et al. Mid-term follow-up of aortic valve replacement for
bicuspid aortic valve[ J]. Cardiol Young,2021,31(8) :1290-1296.

Glaser N, Jackson V, Eriksson P, et al. Relative survival after aortic valve surgery
in patients with bicuspid aortic valves[ J]. Heart,2021,107(14) :1167-1172.
Ehrlich T,de Kerchove L, Vojacek J, et al. State-of-the art bicuspid aortic valve
repair in 2020[ J]. Prog Cardiovasc Dis,2020,63(4) :457-464.

Sumal AS,Ali JM, Kyriacou H, et al. Aortic valve replacement in patients over
60 ;: real-world surgical outcomes[ J].J Card Surg,2021,36(4) :1468-1476.

Majmundar M, Kumar A, Doshi R, et al. Early outcomes of transcatheter versus

[40]

[41]

[42]

[44]

[25]

[26]

[27]

(28]

[29]

isthmus line: a novel approach to reduce the need for epicardial ablation[ J].
Circ Arrhythm Electrophysiol ,2017,10(10) :e005191.
Hasegawa K, Miyazaki S, Kaseno K, et al. Ultrahigh resolution activation
mapping of a left atrial macroreentrant tachycardia using a Marshall bundle
epicardial connection[ J].J Cardiovasc Electrophysiol ,2019,30(3) :442-443.
Nayak HM, Aziz ZA, Kwasnik A, et al. Indirect and direct evidence for 3-D
activation during left atrial flutter; anatomy of epicardial bridging[ J]. JACC Clin
Electrophysiol ,2020,6(14) :1812-1823.
Mizobuchi M, Yamashita T, Kobayashi T, et al. Unrecognized left atrial activation
patterns of Marshall bundle-related atrial tachycardia following atrial fibrillation
ablation[ J]. HeartRhythm Case Rep,2020,6(8) :543-546.
Garcia F, Enriquez A, Arroyo A, et al. Roof-dependent atrial flutter with an
epicardial component: role of the septopulmonary bundle [ J]. J Cardiovasc
Electrophysiol ,2019,30(7) :1159-1163.
Arai T,Takahashi M, Hojo R, et al. Endocardial and epicardial activation maps
for three-dimensional perimitral flutter using a three-dimensional mapping
system:a case report[ J]. Eur Heart J Case Rep,2021,5(10) ;ytab411.
de Ponti R, Verlato R, Bertaglia E, et al. Treatment of macro-re-entrant atrial
tachycardia based on electroanatomic mapping:identification and ablation of the
mid-diastolic isthmus[ J]. Europace ,2007,9(7) :449457.
Pott A, Teumer Y, Weinmann K, et al. Substrate-based ablation of atypical atrial
flutter in patients with atrial cardiomyopathy [ J]. Int J Cardiol Heart Vasc,
2022,40:101018.
Morifia-Vazquez P, Moraleda-Salas MT, Arce-Leén A, et al. Effectiveness and
safety of AV node ablation after His bundle pacing in patients with uncontrolled
atrial arrhythmias[ J]. Pacing Clin Electrophysiol ,2021,44(6) :1004-1009.
KA B A7 :2022-08-17

1111111111111 11111111111 1@ 1@ -

surgical aortic valve implantation in patients with bicuspid aortic valve stenosis
[J]. Eurolntervention,2022,18 (1) :23-32.
Pasta S, Cannata S, Gentile G, et al. Simulation study of transcatheter heart valve
implantation in patients with stenotic bicuspid aortic valve[J]. Med Biol Eng
Comput,2020,58(4) :815-829.
Waksman R, Craig PE,Torguson R, et al. Transcatheter aortic valve replacement
in low-risk patients with symptomatic severe bicuspid aortic valve stenosis[ J].
JACC Cardiovasc Interv,2020,13(9) :1019-1027.
Elbadawi A, Saad M, Elgendy I, et al. Temporal trends and outcomes of
transcatheter versus surgical aortic valve replacement in patients with prior
myocardial infarction[ J]. Structural Heart,2020,4(2) :115-121.
Yoon SH, Kim WK, Dhoble A, et al. Bicuspid aortic valve morphology and
outcomes after transcatheter aortic valve replacement [ J]. ] Am Coll Cardiol,
2020,76(9) :1018-1030.
Mentias A, Sarrazin MV, Desai MY, et al. Transcatheter versus surgical aortic
valve replacement in patients with bicuspid aortic valve stenosis[ J].J Am Coll
Cardiol ,2020,75(19) :2518-2519.
Kapadia SR, Makkar R, Leon M, et al. Cerebral embolic protection during
transcatheter aortic-valve replacement[ J]. N Engl J Med,2022,387(14) :1253-
1263.
Williams MR, Jilathawi H, Makkar R, et al. The PARTNER 3 bicuspid registry
for transcatheter aortic valve replacement in low-surgical-risk patients[ J]. JACC
Cardiovasc Interv,2022,15(5) :523-532.

KA B 47:2022-09-29



