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[ Abstract] Objective; There is a controversy as to whether catheter ablation should be the first-line
therapy for tachycardia-bradycardia syndrome (TBS) in patients with atrial fibrillation(AF).  Methods:
A total of 150 patients with paroxysmal atrial fibrillation (PAF) and prolonged sinus pauses (=3 s) on
termination of AF were included in this study from January 2012 to June 2016. All the patients
underwent electrocardiogram (ECG) and 24 h Holter before the procedure, and at 1, 3, 6, 9, 12 months
after catheter ablation. Results;: One hundred and twenty-seven patients accepted intra cardiac
electrophysiological study and catheter ablation with the mean pause of (4.3 £ 1. 0) s. 9 received
implantation of a permanent pacemaker after ablation within the interval of 14 days to 31. 5 months.
Length of pause on termination of AF was significantly greater in patients who received pacemaker
implantation after ablation than those who underwent ablation only [(6. 7+ 1.1) s vs. (4.2£0.7) s,
P<C0.01)]. In the logistic regression analysis, the failure of ablation correlated with a greater risk of
implantation of a permanent pacemaker (OR =49, 21, 95%CI;7. 28~332. 51, P<C0. 001), and longer
pause(Z=6.5 s) after termination of AF was associated with the requirement to implant a permanent
pacemaker after ablation (OR = 7. 32, 95%CI; 1. 13~47. 39, P =0. 037), after adjusting the risk

factors such as age, sex, time of AF symptom onset, left ventricular ejection fraction and left atrium
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size. Conclusions: This study suggests that transient sinus node dysfunction caused by PAF

suppression is reversible when AF is cured by catheter ablation. However, longer pause on termination

of AF predicts the need to implant a permanent pacemaker after catheter ablation.

[Key words]

ablation; Pacemaker

A E G EELEAE (SSS) A RPN Z ROk
HOPUBLEGAE(TBS) 2 Hh 2 —. TBS [RHEZ
DI I SRR 1k TPl oo M O 2R Gl
LGRS () , SR ] — >3, 0 s, DA
TRIT T e B A K ARSI ia Tt . Ak
D5 B S AE RCL)Z FE R . WE SRR S AT
AT DUA 850080 B R B B 9 TBS BE S 145
L B AR P28 00 B L O g b 2 R S RO
T, BRI X T A T RE N KA s B H SR
A IREFT REE M Al S Ak 2 T I I AR A
ATK AT 8% . AW 5 0 2ok Bl U7 W 8¢ [ % 1 s B
5T TBS B3 SHE RS I R ZE S - iz 2R 50
MG RS 27,

1 X&57H%
1.1 BrRst%

ARk 2012 4E 1 H & 2016 4F 6 A ERBEO AR
1R BRI & P i 4 9 TBS s 3t 150 4, HEBR 4
W =>75 & IREREYE MRS T E O D RE AN 4 A Bk
ARSUE L L L6 7 PN AR SE S L R B
AN 127 B ATHIAERAR . Horp 57 BilG 0 R A
L, 19 6 9 2 TOBE R - Ax 35 T0 2% o e 0 i
g TR AR R R I Il A
L2 SALAREERIINE A

127 B & VE B 84 OF TBS B W2 0N
P A LA Ay A s B T R . R RS O A
KA R 5 A3 W], 7 AR TN AT A e )
PER LA . RETE &8 8 A HERR 2.0 b7 1
AP K 2 e IR R R RS R B S 2 R
Rk 2 Uk B TF RN, S8 AETICE 10 SOk
kzE A% (ST. JUDE Inquiry™ Luma-Cath™), %
SL1 8 5F K # (ST. JUDE Inquiry™ Luma-
Cath™), 5 8] B& 27 #9141 (ST. JUDE BRK™) 2 K
B 22 D 1] B 28 i) 2200 o o A7 T e IOk B R P 1 5
s Bl S ) 45 4 S e 0 o+ o ) o 2 0 O
45T 70 ~100 U/kg JH 2, A o 4k 22 ik 245 7
1000 U/hJFZRZEFr . {4 il 3805 %E 1 B 18] CACT)
HEHFFTE 300~400 s, ZAKBHIE 20 IR RARI 55
(B4 15~20 mm, Lasso, Biosense Webster) #5i]

Atrial fibrillation; Arrhythmias; Tachycardia-bradycardia syndrome; Catheter

it K R 67 s W FH = ZEFRIN R 48 (CARTO, VisiTag
systems) M HEZE 0 s Bl i ik = 42500 1L 9F S5 R
A CT Z20 B G TR A . S0 AR FH AR
e ok v B 5 L S A A ST ¥ Eh /K R 1 4%
(CARTO Thermocool SMAF, CARTO) s %} &5 %
il B ZHORCE . @ BRI 43 C, g 25 ~
30 W, JE /7 0. 5~3. 0 kPa(5~30 g) . R k2 15,
TH R 28 15 Il Ok B 25 A% ARG 3 BRI . ARk
S BRETS A O B A Bl DU — 25 BRSO 9 Rl
B0 DBl 5 25 It #5029 s D B AR 22, D) A —
A FHRIEH AT DK AN ol & kb BT ASRE i B SR
DA TR
1.3 7

SR S B A B8 3 A T R T B FH AR R AR ER
B rbrEsi 20 3 4~ H AR PR CHA,DS,-VASc
VRO R E & 15 Ja 245 FHPUEEZS 1), 0 B il i IR A
R E RS L EE L B BTS2 5T 1.3.6.9
12 A4S H T 12BE VT A0 O R R DCAE R ) B A
W2, BRREEVIA T O R R SO E R A,
WS- 20 AR K RR [R] PR 58 B 45 T fE
0 £8 S I R AR 1) 5 M Bk R Rk
P B RR (] 8 HAF bl S8 2 K 55 AH DG HE
RIFFAA R EAR, DERERKEREEE LN
TEARSG 34 H W2 FE PO B kO 2R 0 Rk
RAERFH]>>30 s,
1.4 %itFadr

Frfr i 34 SPSS 22. 0 Gt Ak Ab . it
T ORER 38 = bR 25 R THECORER I
BOFE S s . THECRORHERCR TR ke 1
EORMINAT A IE A /0 A R A S A AR ¢ K3, anoAs
FFE IERS AT R Mann-Whitney U #5559 . >R
logistic [BIHFFATAH /3 Hr. P<<0. 05 RnZERA
Giiterm X,
2 #R
2.1 BRI R FTH

127 B F 35 A B R O I o) RSk B o 2~
78 M H K RR K[E[HCH 3. 0~8. 8 s, BH AHI
I RFER L 1,



.« 294 -

[ PO L B A 5 2018 4F 9 J 45 45 4245 5 )

Int J Cardiovasc Dis. September 2018, Vol. 45, No. 5

1 127 GlEERET—RIGHRER

T H Bl
AERY /4 66.8%7.0
FE/B O 69(54. 3)
FIK RR E]EK/ s 4.3£1.0
B B/ A 29.6%17.5
IR HPLOER R 2/ O 96(75.5)

1 BRI RR WY 52(40. 9)
I[ES7RINE S E 7] 44(34,6)
BT/ Bl () 101(79. 5)
HLIML/AMR 41(32.2)
RBPRIN 38(29.9)
B O IRCEEZ ) 22(17.3)
Fe S Y 61.7%5.5
22 B A4/ mm 43,2£3.2
o ML /1] (24 57(44.9)
FEPRI /) (00D 19(15. 0)
CHA,DS,-VASc 43/ 4 1.8%1.0
0 43/H1C%) 10(7.9)
143/ 41(32.3)
=24y /1) 76(59. 8)

2.2 BARMIFTLER

127 51 £ 5 Y842 52 00 DY FL A BHLRG: A B SP) 1 T
AR ARG I 81 ] (63. 7 %) I Tl ik . 2 )
(1.6%) A U8 F b s # Bk, 1 # (o, 8%0) &2 IR T
Marshall, 2 i (1. 7%6) & I8 T 4 G [l b . ARG Rp
ZIRLI AR TR 99. 2%, 1 A Hp S B0 A S 2E 45 1 T
AR ARG AR J5 7 25~36 A~ H . B
36 $i(28. 3%0) & Kk AR, Hod B B 33 i)
L) 16 Btk sl i 2 6. 36 firh 6 i [
Ik PR R A R >3, 0 s {7k
AR EANR . 8 IR H iR kK AE 4 PR TT
SPRTERIA s 1 Bl Fp 2P b5 85 9 RR K ] #cf 7
J AR AR AR 21 B 750 R S AR .

21 AT IR S AE AR . R 6~12 M H A
5B % ot 1 B4 758 = WS AT il oR B3 » R 15
R Hoa 4 BSR4 PR S0 Al s 3 4 R
190 % e ie 21V B B O RR K TA] ik, A7 5L 5 i
PR E AR 1 A S B0 S A4 A 7 7K AR PR
BHAR,
2.3 ATAAMIMEEANBHAFIE

TE 5 AR A JG . 3 9 Bl E (7. 100) 4%
Z T AR AR BE A S oA S 8] B

B 14 d 2 31,5 N H o 54U TH0E floR /Y
FAHL AT R AR & 8 A SR H L K RR [H
BB, J (6. 71, Ds XF (4. 20, 7)s, P<<
0.01, TEJRHE TR 5 AF 08 i 7 L 20 3 56 1 43 4%
2 i NARSE R R T o AT Rl 2 DU o ke 4 25 8 A XL
K COR = 49. 21, 95% CI. 7. 28~ 332, 51, P <
0.001), T RR [AJ#=6.5 s ZH<6.5 s H1F
AR Rl AR 5 7 A2 K AR T A AR R R
(OR=7.32,95%CI:1.13~47. 39, P=0.037),
2.4 FHEE

5 ) S A= B S A5 SR I A OGO R
2 0 A 3 ZE (1L 6%0) . DAL M 51 AR I K &
1 ik A BT (0. 8%0) 5 2 3] JE e ik i i (1. 696D . TG
O B IR TR A BT
3 itig

AWFFEXS 127 B KL B EG H TBS BE 1T
SR AR S5 BT 25~36 A~ H 4 108 1] F8 35 AR FF A
P8 S TBS, 19 il & A4 b B AR, Hob 9 i i
T 2B NKAVERITAETT . PR ER . B
AT Al A Y by B A I TBS #8838 ] DLk 50
ATK AR T RR A A =6. 5 s 317K AR
FLEFE A o

T D 45 D) BE AR s kO AR AT
A — T3 3k PR R A1 S R K AR B B 3h ) S B
o, SR 5 A5 K B ) IS K A SE B A A L4
M3k i 52 D 45 A ZE 45 R4 1 R 5 AT 3 47
501, Sanders ZF I HFFT & B B 0 A SS H AT LU
AR RS A . A LR UE, R
O Py PR AR 10~ 15 min BV AT S 85000 8 1) 52 s 45
TR AT LG O A R H N B BAS B T 5 | 5
LZETIRERE AT, T30 TBS™, KAl vl G 5.0 WL I B
THR NG LN,

FE RT3 TBS 5 5 45 R IF ol i
S M AL, Hocini 451 38 Fr @i 2 11 ) Y B0 5%
PEAEHERY FBE 28 52 B B0 Rl S TR R 55 i 4
fig. $2/R TBS ] Ul S mya at e

T e Ve o i e ok B 5 A A ) B
VIt . —IBIE5E SR o B 2 o B 426 5 A0 31
J& -5 AE N ERF S PO AR 80060 AHIFIT & BE
8520 B I TBS B 76 5590 mil R I 4k 47 93 1
DA FINZOE T B S BUN K E &, 53 A i
HE ST AL 1 AR5 B BUAE IR &2 R A L

AT SR BRAETE Tk B O 5 5 i R 2 559
A Rl 2 R F2 L T R R T VA R



[ B LA 2 5 2018 4F 9 45 45 %35 5 )

Int J Cardiovasc Dis, September 2018, Vol. 45, No. 5 .

295 -

FRCH  nlRES Al s BT A T R T R . — 2
BE S P A5 DIRE R REAE RV BE U R SR i 22
IRANER IR . AT FTRE S (8] B0 41 7 4k
S RE VT AN INFEAS 1k — 22 M

Wi

BRZY

SEPORETE R LS AN AL RE 2% 1 s B 38 RE B YR 9T B
RS2 PE AT, SR T, RR B BR=6. 5 s &R

T AT 7K A 8 e PO R 39 o X B A s B
I TBS 18  REHEPAG 2 5 45 T REXS e £8P AL
T T AR H L,

(1]

(2]

[3]

(4]

(5]

L6]

[7]

2 % X W
Kim DH. Choi JI. Lee KN. et al

of catheter

Long-term clinical

outcomes ablation in patients with atrial
fibrillation predisposing to tachycardia-bradycardia syndrome:
a long pause predicts implantation of a permanent pacemaker
[J]. BMC Cardiovasc Disord, 2018, 18(1):106.

Hayashi K, Fukunaga M, Yamaji K,

catheter ablation for paroxysmal atrial fibrillation in patients

et al. Impact of
with sick sinus syndrome - important role of Non-Pulmonary
vein Foci[J]. Cire J, 2016, 80(4):887-894.

Khaykin Y, Marrouche NF, Martin DO, et al. Pulmonary
vein isolation for atrial fibrillation in patients with
symptomatic sinus bradycardia or pauses[]J]. ] Cardiovasc
Electrophysiol, 2004, 15(7)784-789.

Glassy M, Pezeshkian N, Yang Y. et al. Resolution of AV
block fibrillation [ J ]. J Atr
Fibrillation, 2017, 10(2):1658.

Elvan A, Wylie K, Zipes DP. Pacing-induced chronic atrial

after ablation for atrial

fibrillation ~ impairs sinus node function in  dogs.

Electrophysiological remodeling[J]. Circulation, 1996, 94
(11):2953-2960.
Sanders P, Morton JB, Kistler PM, et al
Electrophysiological and electroanatomic characterization of
the atria in sinus node disease-evidence of diffuse atrial
remodeling[ ] ]. Circulation, 2004, 109(12);1514-1522.

Hadian D, Zipes DP, Olgin JE, et al. Short-term rapid atrial

pacing produces electrical remodeling of sinus node function in

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

humans[ J ]. ] Cardiovasc Electrophysiol, 2002, 13 (6):
584-586.

Inada K, Yamane T, Tokutake KI, et al. The role of
successful catheter ablation in patients with paroxysmal atrial
fibrillation and prolonged sinus pauses: outcome during a 5-
year follow-up[J]. Europace, 2014, 16(2):208-213.

Yeh YH, Burstein B, Q XY,

downregulation and sinus node dysfunction associated with

et al. Funny current
atrial tachyarrhythmia a molecular basis for tachycardia-
bradycardia syndrome [ J ]. Circulation, 2009, 119 (12):
1576-1585.

Hocini M, Sanders P, Deisenhofer I, et al. Reverse
remodeling of sinus node function after catheter ablation of
atrial fibrillation in patients with prolonged sinus pauses[ ] ].
Circulation, 2003, 108(10):1172-1175.

Haissaguerre M, Jais P, Shah DC, et al. Catheter ablation of
chronic atrial fibrillation targeting the reinitiating triggers
[J]. J Cardiovasc Electrophysiol, 2000, 11(1):2-10.

Atrial

circumferential

Pappone C, Oreto G, Rosanio S, et al

electroanatomic remodeling after

radiofrequency pulmonary vein ablation-efficacy of an
anatomic approach in a large cohort of patients with atrial
fibrillation[ J . Circulation, 2001, 104(21);2539-2544.
Ouyang F, Tilz R, Chun ], et al
catheter ablation in paroxysmal atrial fibrillation: lessons
from a 5-year follow-up[J]. Circulation, 2010, 122 (23):
2368-23717.

Mainigi SK, Sauer WH, Cooper JM, et al. Incidence and

Long-term results of

predictors of very late recurrence of atrial fibrillation after
ablation[ ] ]. ] Cardiovasc Electrophysiol, 2007, 18 (1).
69-74.
Hsieh MH, Tai CT, Lee SH, et al. The different mechan-
isms between late and very late recurrences of atrial
fibrillation in patients undergoing a repeated catheter ablation
[J]. J Cardiovasc Electrophysiol, 2006, 17(3):231-235.

(O A%:2018-07-05 = :2018-08-15)

AR SC A T 10



