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Efficacy and safety of second-generation cryoballoon ablation on the

elderly patients aged 80 years and over with atrial fibrillation
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Abstract Objective: To evaluate the efficacy and safety of second-generation cryoballoon ablation(CBA) on

elderly patients with paroxysmal atrial fibrillation(PAF), and analyze influencing factors of postoperative recur-
rence. Methods: A total of 237 elderly patients(=60 years) with PAF who underwent CBA in Fujian Provincial
Hospital from April 2017 to April 2020 were retrospectively analyzed. The overage group(=80 years, n=232) and
the aged group(60— 79 years, n = 205) were classified according to age. The clinical data of preoperation and
postoperationl in 1-year follow-up were collected, and the incidence of postoperative adverse events and AF recur-
rence between the two groups were compared. Logistic regression analysis was used to analyze the influencing fac-
tors of postoperative recurrence. Results; CHA,DS,-VASc score and left atrial diameter (LAD) in the overage
group were significantly higher than those in the aged group(both P<C0. 05). Logistic regression analysis showed
that the course of atrial fibrillation (OR =1.013, 95% CI: 1.004 — 1. 022), diabetes (OR =18.412, 95%CI :
3.661—92.599), LAD(OR=16.861, 95%CI: 4.506—63. 086) were risk factors for AF recurrence after CBA
(all P<C0.05). There was no statistically significant difference in the incidence of postoperative adverse events be-
tween the overage group and the aged group(9.38% vs 3.41%), as well as the recurrence rates at 3 months
(12.50% vs 7.39%) , 6 months(19. 35% vs 12.50%) , 9 months(23. 33% vs 15. 98%), and 12 months(28. 57 %
vs 17.89%) after surgery. Conclusion: The efficacy and safety of second-generation CBA in patients aged 80 years
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and over with AF are not significantly different from those of patients aged 60 —79 years. Prolonged course of dis-

ease, diabetes, and LAD are risk factors for post-operation AF recurrence in elderly patients.

Key words atrial fibrillation; cryoballon ablation; elderly patients

& N D28 A, 0 B gl (5 B s 2 AL Bl
Z¥hE . BAEREEAAAAEZ TG I . #5 B U hE
TR A2 2E . U E A D B S
TH Rl 58 /0, 2017 4F DL R Bl 2 A7 ¢ T & %
B 2B A0 R BR ¥ Al Ceryoballon ablation,
CBA) A v e 4 vk B ik 8 4l . AR B 5% [l
i 43 A1 237 Bil#E 2% CBA JRIT Y 60 % K DL L 254)
ME VA P & 1 B 8 ( paroxysmal atrial fibrillation,
PAF) 35 . X LA [ 4F % 20 & 4F 7 B i 35 CBA R
5 VAR R K BRI RAE KGO KT CBA 1Y
A RAER G 2L TR ARG B K W52 m &R .

1 X&5FH%
1.1 X%

AGE 2017 5 4 H-—2020 4F 4 A g A L=
B4z — A0 CBA RIT Y 60 % K LA b 25 Wy e ih 1
PAF 84t 237 4], 73 S s i 2 (=80 %, 32 i)
L (60~79 2,205 B, 99 AbrifE . D4E R
=60 % ; Q% 12 FHCLHL K2 W by 8, HAR 3%
TE W & L PAF (b7 B & AR I ] <<1 Jal, vl A 47 %%
AW E o) O A 1 Fok 1 #
VL EdiomRw s, HEBRbniE . OBEEAT &
ETH AR s @ RS R O R /O JIE 0 5 J e
PEO RS L 20T O JIUAS BB 45 0 IE G 5 O 22 %5 4 i
43 8 (left ventricular ejection fraction, LVEF) <<
35%0 s A B M $ER 2.0 B AR T8 1 © & 9F
JUE B DIREAS 4 CE R MR L i PR T | S8 1 R
Yy 8 R L BAE 5 © ¥ VR T Rl VKR AL R 58 2

FaEs
1.2 Nk
1.2.1 — R REBFEARGLD GFER. M

S0 D B AR ARG S L IR S BMIT A, 0 IR 7S
F8h5 [ 22 0 b W18 (left atrial dimension, LAD) .
LVEF ], I IR & I AE Gef 09 « 5 10 B IR 9 L 2
JEAE O LA | =5 B ILAE ) o BE A sl OB 2 o o0 O etk
Bk A ABLINEL 55 B AL AR |0 U S 2 A A A5 Il
T4 AR CULTF L 20 2 K o i 44 BK A K (NT-proB-
NP) J, AR K AR5 BT EE 25 W) e bt O A 2R 25 ) 1l
FHHE L

1.2.2 ARiij#Es  OARFH AT 85O 3 K
s OARHG 48 h NATZ B A O 3 18K A R R
Ao By IR s B 22 0 B+ il EE Bk CT i 48 Al 14
(CTA) 1700 bz S i i Dk 45 48 5 DT b R 1T 25 2
FARAEREA.

1.2.3 FARIFENLTE Ko rg 8w e
JRRE BRLA R BUEE . RO H I I R A

I AR N EE o A PR A AT
W T et bR 55 K DU A H B T B R bk (R S IR
28 5 o WA B DK B 2 R B () R AT XA it e fk
T 52 s il Dk S HI E 45 K, S T T 22 A
Flex Cath #, flF U5 3% £ I 38 #h K 7 22 vh Uk L o
Flex Cath 51 AW Achieve ¥ JE 5 i B, #% %) BR
FERA I S (28 mm) RS E R E
(VAR RVl ol A SRl o S S N L B &
A S G D ] S 4 U AR S 5 A DK S
UESE 58 A WG, JC 318 52 700 0 I » )5 78 280 W /AT V2 U
HELCE 1), KRR —55~—30°C, F 3% %
180 s, JE BU 45 M e ok v B 25, — AN FE 120 s Hij i
T il 5 7 A 000 I 5 O ¥ R T b K A 2
TR PR 22 FIWT IR P 22 S 2 8. AR50 5 B P il
W, TiE R EOHR ., Ml S8 RS, KRH
B R a1kl

T ZETTARE 45°,
B 1 CBA AR HiE Rl Z b fil 5% Bk & 5K B Bl 5% Bk B8 4z
Figure 1

Ablation of left upper pulmonary vein and

the real-time pulmonary vein potential

1.2.4 ARJFEH  AJ5 28R40 A FL 1k i .
TS 12 hy DGR, RIFR H GH BERTD
WHREA 12 FECOHREL, WA RAPE 2
2~3 AN H IR 4 B 8 A o KRS BF 4 D A
KIABTEE .
1.2.5 ARJEHED WEARE 3.6.9 & 12 1AW
Bl 15 52k AL EE AR S I & RE L D B IR KA O EL
o 24 h sh &0 EL, RIS T4 1Rl 5 B o
W E B R IR (2008) )2 XL DL PAF S48 AR 3
ANHE O JE, O B ERRSE 30 s DL B B
PR AR E (o5 8/ .0 55 40 80/ B o0 8h ik 0 W0y
RIGHE %,
1.3 Sit2fhb#

KM SPSS 25 B T g it M. 55 IE
B R EEOR DL X £ S HEAR 4 ] bR ¢
R 565 5 1 H5CEE R SR B BCRN 4y B (V) #E R R



Hesp e A TAREREE S URIH RINA YT 80 % e LI bl S A0 B BR S Y I R F 5

LIAN Lianghua.et al. Efficacy and safety of second-generation cryoballoon ablation on the elderly

o 847 -

X K56 5% Fisher MUIMER P, R H =402 logistic
EURH B EE M AR, K5 KE o=
0. 05,k P<0. 05 N2 3H G270
2 H#HR
2.1 YR FEL TR

5 A L, S AL CHALDS,-VASce
WA S L LAD Bk (3 P<C0.05), M4 H A4

bR gt m Y, Wk 1,
2.2 Wéﬂ%%‘?ﬁﬁaﬁtbi‘i

ARG 3 NHB R 2 #].6 4~ H KR i
56,9 A~ H R 11 .12 A~ H R D5 15 B 5
Wl 6 A HIBH YT 16,9 A H R 2 .12 4
A 4 0, PT4LAR G B B2 & R AE 45 Bl 15 i
] R 22 R R L W 2,

F1 BEEZRAMLR

Table 1 General data BlC%).X+S
i H Bk 237 B 438 41 (205 i) 9 Y (32 D t/y P
FE /% 69.9444.2 67.96+4. 87 81.77+2.02 15. 807 <0.001
B 130(54.9) 116(56. 6) 14(43.8) 1.841 0.175
e/ 47.314+63.12 43.82448.76 70.71415.79 1.983 0.052
CHA,DS,-VASc iF4> 2.7141.16 2.5141.32 4,.6141.07 8.566 <<0. 001
LAD/cm 3.7340.57 3.7140.62 4.1640. 81 3. 652 <<0. 001
LVEF/% 60.016. 06 60. 896. 02 59.636. 98 1.077 0.283
NT-proBNP/ (pg/mL) 546. 374955, 38 489. 834838. 11 862. 8541781, 12 1.935 0. 054
TR 1L R 167(70.5) 140(68. 3) 27(84.4) 3. 440 0. 064
W PR 9 51(24.9) 40(19.5) 11(34.4) 3.621 0.057
RNy 45(19.0) 35(17. 1) 10(31. 3) 3.617 0. 057
R g 11(4.6) 7(3.4) 4(12.5) 3.314 0. 069

K2 MABRERRERELER

Table 2 Postoperative recurrence rates in two groups

BE TR S a4 (205 i) R 4L(s2 BiD x? P
34 H 15/203(7.39%) 4/32(12.50%)  0.406 0.524
61 H 25/200(12.50%) 6/31(19.35%) 0.576 0. 448
94 H 31/194(15.98%) 7/30(23.33%) 0.998 0.318
12 1 H 34/190(17.89%) 8/28(28.57%) 1.788 0.181

2.3 WA RFM KNG LR

RIGA B F A4 B e O B 2k 0
HUFE 5 Hh M M R R L o R A7 I e IR el 22 45
P o B am gl & A 7 Bl m s A R A 3 ], AL AN
REERAEREEES TG FE L, WE 3,

R3 PMAREABRTAREHILER
Table 3 Adverse events in two groups ] (%)

i) 2 75 52 KA A DR i, R 4T 43 28 logistic 1114
ST . AR vk SR F R T e A R ABLAR A T Y
k. SR EREERK A IFREIR M LAD 1
& CBA R 2 LR mKE, Wk 4.

#&4 CBAREBEEXRZMEZEK T logistic B34 #7

Table 4 Influencing factors of postoperative recurrence

i H AL (205 B A (32 B P

JER IR & N ) ‘R%& 1€0.49) 0 0.285
SO E 1(0.49) 0 0. 285
B P e s L 0 1(3.13) 0. 285
) FR A 1, 3(1.46) 1(3.13) 0.953
i ft 22 354 43 2(0.98) 1(3.13) 0.872
it 7(3.41) 3(9.38) 0.277

2.4 RJFE KR SER FE 5B

YYNAEWE D B AR MBI L LAD.LVEF NT-
pro-BNP,CHA,DS,-VASc #F4) ., & Il JE B R %
s NG o TN S B N 15 1 I < /1 PN & SR 8
2 M RPT AR A &, H Y 12 > H

A= B OR 95%CI P
AR I 0.851 2.342 0.262~20.937  0.446
[ B 5 T 0.013 1.013 1.004~1.022 0. 005
51 1.251 3.494 0.879~13.885  0.076
LAD 2.825 16.861 4.506~63.086 <C0.001
LVEF 0.079 1,082 0.936~1.251 0. 286
NT-proBNP  0.011 1.011 0.988~1.035 0. 359
CHA,DS,-
—0.479 0.619 0.266~1. 443 0.267
VASc ¥4y
[=R IV 0.896 2.450 0.470~12.767  0.287
B R i 2.913 18.412 3.661~92.599 <C0.001
i A 2.344 10.423 0.775~140.185 0.077
50 IR 1.512 4.536 0.930~22.116  0.061
BZARRH#EF  1.851 6.366 0.488~83.049  0.158
If%b%% 1.731 5.646 0.420~75.941  0.192
i 2
|2 7RINYE S
) 1.677 5.349 0.453~63.173  0.183
i 2
3 itig

G B B i WL DR 2 — R R R S5 AR
WEIEME, MERR,80 F L FAMFL 35%



B, TR RIH AR YT 80 B K L I B 2 A0 b B 3N B I R AT 5T
« 848 « LIAN Lianghua,et al. Efficacy and safety of second-generation cryoballoon ablation on the elderly . ..

FAEE S B S8 S A
P gE BB R SE, HEAE A T D B R AR A2
B 2% A I 2 B P R, S T R LB,
AHIF G801 2 5 K 2 R B ORE X L, A B
e Y D B AR A A XU P43 T L LAD R,
F 5% 2 B, 545 T il 7 B AT I e A 28 R A o XU |
R AP BB %6 L ol 3 A 0 TR B L AE 2% 0 ) R DL D
AR H O WU S T A ThLO AR W 2t .

H Ay B 0 o T 24 R AR
Gi— BRSO AR B R, RO R 2y 30 %0 i HL AR
B LK B R AR R BRI FE 75 B LA LR
Al FIRE AND ICE #F5E R -1 =75 % 1F M HEBR
PRUES 2017 AR E AN R AL PIA O  FE B E 1
A 5 B RRE P S AR R R AL A T A
TESEA MY, 2018 AF o [ B B & K @ AR
75 & Ll b BBE N RAT S T w0 T 1 R A A
KU AR 350 . X TAE IR KA R H AT 48
MR T AW F, A e AR ER
RIH AL T 80 % LA I B B AR 2 A 4R T AR T g D

H AR UL ) T8 T mlA T A ST R A
HEA . 2014 4 AHA/ACC/HRS 55 @R I7 18
R F5 L CBA A B AR 45 548 T il (RECAD T Jili
KPR (PVDY . 5 RECA 9“3 &5 X7 3 Jifi i
JVK I Rl AF B . CBA #5241 X B2 B3 A L T A B 1) 46 %
A MR G s I AT AR (AL B RS I N e e
M7LCPVI Y R &, &ty m At T RFCA R,
AR AGE A B BB .

S TH R T SO B A I 2 S T A L XS E
FEVE 25 A RESE . —THE T 208 fl A  1Y
Z bt X IR ST W%, CBA RJG 1 4E I & AE 75
B UL R 75 2 LR AL 5 80 %0 82 %, 4 R
JCH] B 25 51 . Santangelis 2N BE T (18 +6) 4
H&,80 % LU L BB # Rk FEHMAL K
31,80 F LLTF BE N 29% , LI Kk AU
(P=0.65), AW ER,60~79 ZAER 4 CBA
ARG VAERE R#H 17.89%,80 % LU FAEW 4N
28. 57T . Al ERLFEIT¥E X, #2580 % Ul I
AR TEZ CBA IRYT YT 805 Hoph A e 41— 2.

A KEAE CBA R K AE £ RN E S
R — B, # - E T AR R B R IR &
SE LR LINE 2 R a5 B W 24 CBA I &
JiE 1) & A I AS B A % 17 3 4 i 3 e A g
F8 1, 65~79 & B BB E T AR BRI K& E kA
TR TR ARG, 237 B 60 % L) | PAF B
H CBA RIGIH KIEREF ] 4. 22% , Hp 60~79
B H N 3. 41%,80 B L EFH K 9. 38% A [E A 4
]I K AE KRR LRI E L, e
FESE 22 S 09 JE IR AT e S5O TR R AR B AL 1Y
B Y7 KT LA R IR R RRAE 25 57 %

X EFREFEMEMAZ LENRE kG
B R AL S A e — e 22 5 . AWFSTE
it Z W& logistic [BH 4017 & B, b5 Bijis #2 & JF b
PRI LAD 2 5 i 4 Kk i A e 2. O B B AR
XFAR S5 o B A2 R V5 W« ik 50 B 4 R PR A R A
By B kA R B T P AR BRAL R T B B v A
SIE K 7 oy 3G 0 AR 2 0 D i ) R H A B AL, 3
O P WLER Ak, 15 B B & A N 4 4 1 58 o Sk itk
M T SE MM ARG B8R LWk, ©
LAD 5 Bi & & & LAD ¥ Kk &2 B Bi CBA
RIGE KWLM E R, B LR 205 b 155
UESZE) N — T X AR Ny B AR A A S A
AR5 R W, LAD<<40 mm J2& b5 Wi 7% &2 fiR
Jei B 2 R 5 v A A S T R R R By
B R AR A0 B i ) B R R F R Y A5 R B
B RTT LAD 8RO 5 JILAH M A28 8K | 2F 4 b 72
BE R R AR T MO R YR R RN AL, @A
Y PR T D B4 2 1 5 . A DG BE 5T 2 I L OB DR
A S5 5 T 800 LA = AR 25 6L L 3 koo R R 4L
O WIUBAHIE 50 B A, 0E 177 % R R W DR 00 UL 0>
LRYEAL 0 BT R, DT R 5 B A 4 R (1) 3
JRELRR Y AR I A SR AR ST L A R R R 2
BiARGELZNRERKE, OFBXTHEEAREE
KR . BSOS T e R AR
O fif B E R, T B0 D R W R G R 1 R R
R AL L L, 2R RV, @ik 0B AHS
LA R A ST fE RS R AR RN 10 &, B R
KB 0. 13 £5.60 B LA HEFBH S FEK
RIRBH L B AR R BLR)E 1 FEEER
16 60~79 %5 80 % L I 5 @il R 3 0] 22 % L4 it
RN, H FRA A R, IR 5 A
WFFE R AR R I AE 60 % DL I AR R 22 R8¢/ H. 80
% UL b B REA S /NG

Zi L 3T 80 B LI B PAF B E & Z5A
J7IERL . AT HERE CBA 1B MIRYT F B AT AW T
60~79 % B H BIH R K %Ak, Dy W R LE
KB IERE ARG . LAD SN2 24 B H AR5 &2
KR R 2

AHIEFE 1 JRy BR A - O kg B ety /N RE AR Y (] Jast
PEBFSE AR AR B s O 98 A W BF 58 % 4
[i) 35 B2 9 K AR SR VT ] o AN 34 Sl 2 A R L T
BEATAE T S 14 4l 1% 1] 42 10 52 0 g S %) o o v
HAwfar s QMR TERERE LAELDAME LG
AR E L FAR AR LG B A 2 Rk
KAEATERVT A I S2 b U i — 25 BT

R FTAMEE B AR AE R 25 vp 58
S % 3k
[1] Kimura M, Kobori A, Nitta J,et al. Cryoballoon ablation

for paroxysmal atrial fibrillation in Japan: 2-year safety



HespAe A TRBREEVR R RINAYT 80 B K UL b i AR L b BR Sl (4 I R F 5

LIAN Lianghua,et al. Efficacy and safety of second-generation cryoballoon ablation on the elderly ... =«

849

(2]

(3]

(4]

(6]

7]

(8]

(10]

[11]

(12]

and efficacy results from the Cryo AF Global Registry
[J1.J Interv Card Electrophysiol,2022,64(3) :695-703.
Fortuni F, Casula M, Sanzo A, et al. Meta-Analysis
Comparing Cryoballoon Versus Radiofrequency as
First Ablation Procedure for Atrial Fibrillation[]].
Am J Cardiol,2020,125(8):1170-1179.

Coteli C,Dural M, Sener YZ,et al. Comparison of atri-
al fibrillation ablation using cryoballoon versus radio-
{requency in patients with left common pulmonary
veins: mid-term follow-up results[J]. J Interv Card
Electrophysiol,2022,64(3) :597-605.

Vermeersch G, Abugattas JP, Varnavas V,et al. Effi-
cacy and safety of the second-generation cryoballoon
ablation for the treatment of persistent atrial fibrilla-
tion in elderly patients. ] Arrhythm[]]. ] Arrhythm,
2021,37(3) :626-634.

European Heart Rhythm Association; European Asso-
ciation for Cardio-Thoracic Surgery,Camm AJ, et al.
Guidelines for the management of atrial fibrillation:
the Task Force for the Management of Atrial Fibrilla-
tion of the European Society of Cardiology(ESC)[]].
Eur Heart J,2010,31(19) :2369-2429.

Calkins H,Reynolds MR, Spector P, et al. Treatment
of atrial fibrillation with antiarrhythmic drugs or ra-
diofrequency ablation: two systematic literature re-
views and meta-analyses[ ]J]. Circ Arrhythm Electro-
physiol .2009,2:349-361.

Chen J, Hocini M, Larsen TB, et al. Clinical manage-
ment of arrhythmias in elderly patients:results of the
European Heart Rhythm Association survey[ ]J]. Eu-
ropace,2015,17(2) :314-317.

Furnkranz A,Brugada J, Albenque JP,et al. Rationale
and design of FIRE AND ICE:a multicenter random-
ized trial comparing effificacy and safety of pulmonary
vein isolation using a cryoballoon versus radiofrequen-
cy ablation with 3D-reconstruction[ ] ]. J. Cardiovasc
Electrophysiol,2014,25(12) ;:1314-1320.

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[ ] ]. Europace,2018,20(1) :157-208.

KT, T AR S L O S B AT ARG
J7 A -2018[ ] 1. [0 M AL 4 5 0 B A B AR AR
2018,32(4) :6-59.

Kirchhof P, Dipak K, Casadei B, et al. 2016 ESC
Guidelines for the management of atrial fibrillation
developed in collaboration with EACTS: The Task
Force for the management of atrial fibrillation of the
European Society of Cardiology(ESC)[J]. Eur Heart
J,2016,37(38):2853.

January CT, Wann LS, Alpert JS, et al. 2014 AHA/
ACC/HRS Guideline for the Management of Patients
With Atrial Fibrillation: A Report of the American Col-
lege of Cardiology/ American Heart Association Task
Force on Practice Guidelines and the Heart Rhythm Soci-
ety[J].J Am Coll Cardiol,2014,64(21) :el-76.

[13]

[14]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

[23]

[24]

[25]

[26]

Heeger CH, Bellmann B, Fink T, et al. Efficacy and
safety of cryoballoon ablation in the elderly: A multi-
center study[ ] . Int J Cardiol.2019,278:108-113.
Santangeli P, Di Biase L, Mohanty P, et al. Catheter
ablation of atrial fibrillation in octogenarians: safety
and outcomes[ ] ]. ] Cardiovasc Electrophysiol, 2012,
23(7):687-693.
Cappato R.Calkins H,Chen SA.et al. Updated world-
wide survey on the methods, efficacy, and safety of
catheter ablation for human atrial fibrillation[J]. Circ
Arrhythm Electrophysiol,2010,3(1) :32-38.
Cecchini F,Mugnai G.Kazawa S, et al. Cryoballoon abla-
tion for atrial fibrillation in octogenarians: a propensity
score-based analysis with a younger cohort[]J]. ] Cardio-
vasc Med(Hagerstown) ,2023,24(7) :441-452.
Cecchini F, Mugnai G, Iacopino S, et al. Safety and long-
term efficacy of cryoballoon ablation for atrial fibrillation
in octogenarians: a multicenter experience [ ]J]. J Interv
Card Electrophysiol,2022,65(2) :559-571.
Akhtar T, Wallace R,Daimee UA, et al. Safety and effica-
cy of cryoballoon versus radiofrequency ablation for atrial
fibrillation in elderly patients: A real-world evidence[ ] ].
Indian Pacing Electrophysiol J,2022,22(1) :24-29.
Csécs I, Yamaguchi T, Kheirkhahan M, et al. Left at-
rial functional and structural changes associated with
ablation of atrial fibrillation-Cardiac magnetic reso-
nance study[J]. Int J Cardiol,2020,305:154-160.
Miiller-Edenborn B, Moreno-Weidmann Z, Venier S,
et al. Determinants of fibrotic atrial cardiomyopathy in
atrial fibrillation. A multicenter observational study of
the RETAC(reseau européen de traitement darrhyth-
mies cardiaques)-group[ J]. Clin Res Cardiol, 2022,
111(9):1018-1027.
BV, EAfR, F O, L CBAE N B WX B B
MFERAERF IR W ], 2% 4 B % 5 4/ g, 2009, 15
(6):343-391.
S A7 R AL AR IR R IR AR KT 0 IE S
¥ 1% e 5 0 B B h kAR A DG R v I 2 4 o
F43k,2018,38(11) :2583-2585.
Creta A,Providéncia R, Adragao P,et al. Impact of Type-
2 Diabetes Mellitus on the Outcomes of Catheter Abla-
tion of Atrial Fibrillation(European Observational Multi-
centre Study)[J]. Am ] Cardiol.2020,125(6) :901-906.
Lorenzo-Almoros A, Casado Cerrada J, Alvarez-Sala
Walther LA, et al. Atrial Fibrillation and Diabetes
Mellitus: Dangerous Liaisons or Innocent Bystanders?
[J1.J Clin Med.2023,12(8) :2868.
Ha AC. Wijeysundera HC, Birnie DH, et al. Real-
world outcomes, complications, and cost of catheter-
based ablation for atrial fibrillation: an update [ ] ].
Curr Opin Cardiol,2017,32(1) :47-52.
Akoum N, Mahnkopf C, Kholmovski EG, et al. Age and
sex differences in atrial fibrosis among patients with atrial
fibrillation[ J ]. Europace,2018,20(7) :1086-1092.

(K A% B H1:2023-04-07)



