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MO T LEMEI RO HEREIRD 2w b 0% FEFRE
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2. DIO—RHBE

LB A9 E CA Rl (1AMPIA) 12 TTE,
TEE Z /47 L72. #i{&3 TTE, TEE &£ bICHE X7«
AW AT AFEE Artida ZfEH U7z, B0 FEHR)E 3
¥ TTE < 3.0MHz, TEE Ti35.0MHz Th 72,

) TTE (K1)

KEEEHE T I —M% v, EEEMRICCTLE
iR (K1A), DRIMMPERICTEEEE (L), AF
mHE (S) (KM 1B) #%FHA L 7-. Biplane modified Simp-
son FECTHEEEM (left atrial volume : LAV) % &Hll (X
10) L, KA ERREE TR L EBAERRE (eft
atrial volume index : LAVI) ##&H L 7.
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FT/ME— LT — KIS TAEZIERRPE (eft
ventricular end diastolic dimension : LVDd), 72
KWL (left ventricular end systolic dimension :
LVDs), AZEERHZE (left ventricular ejection frac-
tion : LVEF) %, 7%V A N7 5 T S A ML ok BE
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WeRERE ) (E-deceleration time : E-DcT) #Zill%E L 7-.
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EOLHEKRZ 90 FEO view THREIFICHH L, AO0H
NI DFEE 1/3 & A LEAMU OB 1/3, A lBH 5
WD 3IWFNINNVAMEE N T IO Y TIVER) 2 — A
Gbmm) %#EE, LAOHBEEEHEE (left atrial append-
age wall velocity : LAAWV) %EHlI L 72" TTE &
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3. BNP
CARI (I 2HE) IZhEF b)Y AFRRTF K
(brain natriuretic peptides : BNP) flZ #l%E L 7.

4. ATF—TIVDEHRNE (FIL—232)

LERREERE, v R0 BEHRA T —F IV (20-
pole, Lasso : Biosense-Webster, Diamond-Bar, CA) &
T7V—=Ya yYHoA )y =32 ay GERAEAKHER
#) %5 —5 ) (Safire Blu, St. Jude Medical, St. Paul,

FH I OERIRBEZ 4~ LSPV @ 2 EIi#IR LAA @ A0

MN) Z#ERBMNICHE L. ZRIESy VT AT A
(EnSite, NavX : St. ]ude Medical, Inc.) # 4 F T IZ
SO B A B 4R f5e T L i 7 R e BE AT % AT L 7.
¥ 7-PREEAN AT %, AR REFI, e, OB
HRARBES 2 B INHEAT L 72, BUIRBERIRAT 4 © OBl By A%
Fife L W 2IEBNE, HROVEBE) 24T - 72 I
TFRATT AR - MigdiRMom ke emEgra v 7
ZHERRLFHGRT & L7z, K312 CARRDOLELENMBE
A EBIR L7z,
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5. HEEtEEMR

FERIZEY £ R (Mean=SD) THEREL LA #
FHIALER L 2 FER O @A S BUZ B 3 A AT I IR IR D 7
Wt MRE £ 7213 Mann-Whitney ® UBREZ, H 73TV
— 7 — ¥ OMEIZIZ Fisher’s exact test B & 07 y* RE
Ve MR OEMEORERT 2L LREDT YA
T4 v 7 G E TG L7z, BEHAa Rk
p<0.05 & L 7.

WEETENT v 7 b & Stat-View 5.0 (Abacus compute
Inc. Berkley, CA, USA) B X U JMP 10.0 Pro (SAS In-
stitute, Cary, NC, USA) % v 7-.

7w R

1. BEEHR (£

CA MifT#e 1 4ET 328 14 51 (44%) (ZLEMBY
TS &R0 (FH5H), 18BI TR EZREDO -7
TRHEHE).

ARG, O BEAE R, WA, BEIRE, BRER
WOE, IR O, WAEEORBEE, AR, R
B2 WM THEREZRO Do 72, WRTOHEGHEIZOV
T, R VNV EHEHETERICE o7z (RS
Bl (36%) vs. EFHERE 0B (0%), P=0.0099) 2%, fil
DEFNI 2 HBE CTHEEZED R, -72. X, BNP X
2 WM CTHEAEIRD Rh oz,

2. LIO-ERR (%2

1) BMeEir o — KR

K R CIEFRIICHL, ARICIALT
Wiz (F38% 63.1+3.3mm vs. JEFEZEE 57.8+5.4 mm,
p=0.0029). L2 LMLOIBEICBWTIE 2 BEH CHEZE
RO o T2,

2) REELT IR (K 4)

LAAWV Z apex ICBWT, BHREMECIHEERMICIL
L, Btk (o), K (A LHITHBEICK2- 72
(LAAWYV apex-s : 10.8+3.6cm/s vs. 13.1£2.8: p=
0.0442, LAAWYV apex-d : 79+2.1cm/s vs. 11.7£3.0;
p=0.0003). F72, LAAWYV lat-d d FIEHECIEFHBRE
WL, BEICE2» o7z (7.7+1.7cm/s vs. 9.9%2.6;
p=0.0101).

LAAWYV med-s & med-d, LAAWYV lat-s & 2 [T
FREZRZRD Loz, LT I—ToOFHIINIT 2 =% 1
W33 D’Agostino-Pearson test for Normal distribu-
tion # HWT, ERAMAEZELTVWE I LML 2.

x1 BBER

R JEERE

(n=14) (=18
WG (%) 64+7 666  0.461
DB R (F) 66+49 4337  0.176
EILESAE (%) 8 (57%) 6 (33%) 0.178
PRI (%) 2 (14%) 3 (17%) 1.000
RS (%) 2 (14%) 5 (28%) 0.426
RO R (%) 1 (7%) 1 (6%)  1.000
WA IEDBEAE (%) 4 (29%) 3 (17%) 0.669

p 1l

DARERE (%) 0 (0%) 3 (17%) 0.238

KIEEE (%) 0 (0%) 2(11%) 0.492

i 538
Ia BEPUREENREE (%) 0 (0%) 0 (0%)  1.000
Ib BEHUAIENRE (%) 0 (0%) 1 (6%)  1.000
I BERUAVEEIREE (%) 1 (T%) 4 (22%)  0.355
M AEHLAEIREE (%) 0 (0%) 0 (0%) 1.000
XTI (%) 5 (36%) 0 (0%) 0.010
Ca F5HLEE (%) 4 (29%) 4 (22%) 0.704
B AERTEE (%) 6 (43%) 7 (39%) 0.821
TEF) A (%) 5 (36%) 5 (28%) 0.712
ACE-1/ARB (%) 6 (43%) 4 (22%) 0.267

A5 F v (%) 1 (7%) 1 (6%) 1.000
BNP (pg/ml) 147+129 140+104 0.868
ACE-1 : 7 v ¥F 5 v 5SS
ARB: 7 V¥4 5 v ¥ v 1 SRRMESE

3) LT a— RO M RN, SERMNT (K3)

BN Cl3EE R, LAAWYV apex-d, LAAWYV
lat-d A & (P<0.05) THhHo7z. ThH3HEHAICKS
LAERIN CIX B RS (F v XM 1 15722, 95% /5
X[ :1.0594-2.3334, P=0.0247) & LAAWYV apex-d
(v X1 0.3695, 95%1EHHX A : 0.1383-0.9869, P=
0.047) 23ZFNFRBZLEMEFRO PR FTH -
7z.

ROC (receiver operating characteristic) Hifi% Hw»
TN 25 IR L7z, EEEETIE AUC (area un-
der the ROC curve) & 0.812 (FE#E#E7% 0.08, 95%15%E
X M 0.632-0.929, P=0.0001) T, # v b*+ 7fli# 58
mm &9 5 LIKE 92.3%, FFEEE66.7%, /2 LAAWV
apex—d TiZ AUC 13 0.825 (BE#EFR7 : 0.07, 95%15HH
X [ 0.664-0.943, P<0.0001) T, # v M+ 7fi#% 94
cm/s &5 5 LIRIE 78.6%, FEEE 83.3% TENZEILL
EHEOFREE P LA EEREBLXUCLAAWY
apex-d ® ROC curve OB CIZMHHRIZE L CHEE
& % - 72 (difference between areas : 0.0128, 95%
CI[-0.129-0.244], P=0.9135).
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%£2 77Lb—¥Y 3 vHibhTa—HNofE
Feetk AF (32 #1)
% (n=14) JEFHIE (n=18) pfl

ReffgrE b o —IX

AERi % (mm) 47.0+4.4 45.7+35 0.365
EREE (mm) 63.1+3.3 57.8+54 0.003
LEFESE% (mm) 45.9+54 45.8+4.5 0.957
LAV (ml) 80.9+13.5 73.7+16.5 0.201
LAVI (ml/m? 44.1%6.7 42.2+98 0.552
LVDd (mm) 48628 474%49 0.398
LVDs (mm) 31.3+3.6 30.6+4.8 0.639
LVEF (%) 64.6+0.1 64.6+0.1 0.989
E (cm/s) 77.8+20.1 87.4+28.0 0.287
E-DcT (ms) 174 +45 158 £40 0.311
E-Sep (cm/s) 83%19 95+1.9 0.086
E-Lat (cm/s) 122+4.1 12.3%3.1 0.982
E/E’ (Sep) 9.7+27 9.7+39 0.969
E/E (Av) 8.0%2.7 8.3+3.3 0.801
FAGHL T T — Y

LAAWYV med-s (cm/s) 9.4+24 10.2+1.8 0.262
LAAWYV med-d (cm/s) 75+19 8.7+2.2 0.107
LAAWYV apex-s (cm/s) 10.8+3.6 13.1+2.8 0.044
LAAWYV apex-d (cm/s) 79+21 11.7+3.0 0.000
LAAWYV lat-s (cm/s) 85%26 10.2+2.5 0.079
LAAWYV lat-d (cm/s) 7717 9.9+2.6 0.010

LAV : %Rt LAVI : EBARRE

LVDd : AEZIREKME, LVDs : £ZEPHEAEME, EF @ ASERHE

E: A2 AMFEHEE E-DcT @ E JERHER:

E ik 0B 3 Sep : @M Lat o fIEER

Av : PR & B O

LAAWY : F2.0 B BEE B %
med-s : PBIBERG MR AN  med-d : PUMIRER& Ik S KAl
apex-s : JoUnBERE PRI IR R apex—d © JGymEERE T PR K AE
lat-s : AMUBERGPE D I KAE  lat-d : ZMEDEE RV Al

Az B msm

-

LAAWV apex-s u‘s.;\_*-' IV apex-s
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4 HEE N7 T & B 00 5 i R S B o
A IEFFERE O JLAL

LAAWYV apex-s 18cm/s LAAWYV apex-d 15cm/s
B : TSR0 LA

LAAWYV apex-s 5cm/s LAAWYV apex-d 5cm/s
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DIMS

O S
F 3 HEE - ZLRMIC X 5.0 MBI T
HAS w T %95 B fRAT
P v XM (95%1EHEXH) P v XM (95%EHEXMH)
FEM#ZE (mm) 0.492  1.0688 (0.8841-1.2920)
EEER (mm) 0.003  1.2954 (1.0540-1.5020) 0.025 15722 (1.0594-2.3334)
EREE (mm) 0.716  0.9711 (0.8291-1.1373)
LAVI (ml/m?) 0586  1.0238 (0.9409-1.1141)
LAAWYV med-s (cm/s) 0.258  0.8116 (0.5653-1.1651)
LAAWYV med-d (cm/s) 0.113  0.7396 (0.5087-1.0730)
LAAWYV apex-s (cm/s) 0.201  0.8325 (0.6286-1.0103)
LAAWYV apex-d (cm/s) 0.007  0.5315 (0.3363-0.8400) 0.047  0.3695 (0.1383-0.9869)
LAAWYV lat-s (cm/s) 0.086  0.7666 (0.5658-1.0386)
LAAWYV lat-d (cm/s) 0.029  0.5853 (0.3599-0.9461) 0.227  0.4834 (0.1488-1.5700)
E-Lat (cm/s) 0.939  1.0080 (0.8218-1.2364)
E/E 0.624  0.9397 (0.7332-1.2044)
100 F
80 | :
i 'y
> 60} e
g : ﬂf —— LAAWV apex-d
B s ---- kEE#ucy
@ i ;
LCINT/ ) S
T4 / AUC SE
20 ¢ .
I | LAAWV apex-d |0.825 | 0.0748
1B | EEEE/MCV (0812 0.0781
u -';': N N 1 o . [ N N [l " . . I N M Il
0 20 40 80 80 100
100-Specificity

X 5

curve analysis

WBRERICHET 2 EEEREB LW LAAWYV apex-d @ receiver-operating characteristic

feE R AUC 0.812 (FEHE3R7 0.08, 95% XM 0.632-0.929, P=0.0001) T, #v MF
7% 58mm % &5 &I 92.3%, FEFREE 66.7% T-LmEAMEI O/ 2 T,

LAAWYV apex-d : AUC 0.837 (EE#E3RZE © 0.07, 95% 12X 0.664-0.943, P<0.0001) T,
By A T7ERE 94cm/s & & T D EIRIE 78.6%, FHIEE 83.3% T.LEMEITFE & T

Z =

ARWFZED EEF T TRLOEY Th o 7.
Fefte OB B IC B\ T CA # 1 LDIN OBl E)
FEREL, JEHIEREICHAN, ARRENRE L, AOHEE

e 8 T 0 e D H R Bl 2 AV A o 7.

1. BFEE=R
RHFZEIC BT, 2 R THEAE 230 72 DA i

HIDRT) I NVDRTH -7z, AN FGerE OB
B OSEYF BB O A LSRG SN TVwD. Ll
Ll 5o IEH R TIR R {, HRETH Y, HRIZ
KRELGWEERIZTLIZEIEZII W, 72, &plfE
WA 24 2 H UL EE BRGNS LCB Y, FRELN
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DPHEBICEBR LT TRELRBEINS.

T2, AR TIZ2HEMTBNPICAEEAIRL, #
OB E LCMifE e b BNP IS8T 5 I8 L B
WHERETAX 2o/ EZOLNS. Ujl bl
NT-ProBNP %% CA /05 B e DMy L 7= fa kA 1
TholztWELTWEY, 15 OWE ST
FEAIE) T BNP fHAR LR TH D, BHHIFE A6 2
RATH o2 mBRWELE £ b, 5% NT-proBNP (2
DVWTHREL, MEFZEQATWFETDH 5.

2. EEFRE

L RIENEEE D RS 2 & TLEME)ORBEIE S
n, LEOEBSRWNY T VT, FEEN)ETY) V7
ASHEAT LML 51017,

A XFHINIEE OfEFN) €T ) ¥ 7 Ok
ELT, LEMEIO CABOBRIRE FT S L THE
LEZLNTBY, AMRETOLEBRREENKEVITIEFH
%L, BEEPHEDON:. ZOZ s, FIHH
KBTI DEEEFWN) ET) Y 7P EITLTWE T E
PHER RN, BEOHE & FEE LEMBIZEEFHREO
A L TWwWb ZEAREI N,

AR TIIEEREROARIAEENZD SN, KRR
Bk, KRS EEAHTRAEENROLNE )5
72, BERIOEME) CA OB FURT L LTERES
BOPHEHThom L OWEDH 2 25, WRICHMER
LEMEIAE N, KBEAREHJ 2% biplane area-
length #:CTH o 2 BHBEGH O E R > TWE. K
e TR A WmA OB X Y BFE 2 HEH 5 biplane
modified Simpson &M L7z, 2ok EE, BHEO
Stbd B\ ISR E IR (A5 &R, 2 O0H A
) XD LHEN Ny T VT AR H S S
L, 2RO TH AL Z s, HERENKEL L
ol #E z 7. EREFIIFHIHEME CHEIMEL 20 F
FRBRTE, WERENNSVWHTHHEEZ 5. Jais
5L M OEMBICBWT, EEEENVAI Y Pu—
NBEICHAREZICKTHo 2L WELTBY Y, Mo
WL ot EBRERIGEEOEE2ZISHL, O
BHREIMRMNT 5720, TORBEOLRWERIEEDY
BT VTR T ARERIC R o 72 EHEW L 72,

F72, EEBIERIRBRICHEE T DD, FEENRE
POEBICIER LIS W LB ECTHEE DL
Mol B R EE 2 bR

3. ZEUEREE
FOHRER LRI - N—iE 2 AT 5720, L
BB CREEEN LR 2 &, ALOH AR &R

T3, SO RIRERFERT 2 EELEL)EFT) ¥
ST, AOHERIE T 5.

WHRIZB W TULEBIREC & /25 O R RE R B8 A e
T ERRLIZHEDD VY, O REER)H LT
FEH R % FMl T 2 2 AP rShhTw
%.

AWE7E T AL H ERO KR % B RFl L5 2 ik 1
T ENTHEOERSE) R 2 J5E L7z, #EOHET
&, ZDE PR OFMAEE THIE LT /228, ARRFET
FEOH OPIIEE, SUIEE, JEIREED 3 A TRIE L 72
ZORR, LOH R, BRI THERTHE
HEEDSE S, MO EERBEOR T ASRE XN, Ao
SoURBE I AR L D IR H BT L, BEEE) A
79 REAI LI/ E 2 ) R WEEICH ), Al
B DB S) % S 1 L 22 WA 2 S b,
FAHRBECTIRAECEDOY EFY ¥ 7 OAMATAHEN X
N, EEEEKLEECYETY Y IIEITLTwRZ L
7%, CABFICHBiIMEZ R L BEEE 2 SN

4. AHARDRA

ARBFFETHRR L 72 ROC Hi#id, AUC IZwdhd 0.8
DETH o 7ehs, Mtttz b e wEmicd o7z, Lk
FLZZEHBIRWSR O IERSAZRLTEY, 7L
HW o 10BN E R SN L. Fieth 0ol E) & ok
RELLD, SHRENEZHP L, CARORMOMSE
AlEB LR, fOH, EREORE - FREE 2 ki
L, Biaf LT BEDH 5.

o

B IO RO T RV O BB B § 0 7 — 7
VT T L —3 g YR OO I — T, ERREEIA,
U g i BE S B o BT B TR AT <, M &
HISLEMBI DO TR F & 2 1) 72,

B

#OOB ARERz2CHY, THREXBDEL
7N REEER, RIS R R 2B RT DL
EHIT, RIGHIRE N2 & F LS W SHERIR,
HECEWIRERT 2 13X COBE R SMISTRBE L 7.

X &
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Echocardiographic predictors of atrial fibrillation recurrence after

catheter ablation for persistent atrial fibrillation

—Usefulness of the left atrial longitudinal diameter and left atrial appendage wall velocity—

Akiko Hayashi, Sayuki Kobayashi, Shiro Nakahara, Noritaka Toratani, Mizuho Toratani,
Hidehiko Nakamura, Yuichi Hori, Michiko Eguchi, Yoshihiko Sakai, Kan Takayanagi

Department of Cardiology, Dokkyo Medical University Koshigava Hospital

Background : Catheter ablation (CA) of persistent atrial
fibrillation (PsAF) has been widely performed. However,
echocardiographic predictions for the AF recurrence are
not completely understood.

Objective : The purpose of this study was to evaluate
the value of both the left atrial (LA) longitudinal diameter
and left atrial appendage wall velocity (LAAWYV) for pre-
dicting AF recurrences after CA of PsAF.

Methods : We retrospectively analyzed 32 patients with
PsAF who had undergone CA. Both the transthoracic and
transesophageal echocardiographic parameters, and clinical
parameters were assessed.

Results : During a one-year follow-up period, 14 patients
(44 %) had AF recurrences after a single CA procedure.
There was a significant difference in the LA longitudinal
diameter (63+3.3mm vs. 58+*5.4mm : p=0.0029) and
LAAWYV apex-d (7.9+2.1cm/s vs. 11.7+3.0cm/s ; p=

0.0003) in the patients with and without AF recurrences. A
multivariate analysis revealed that the LA longitudinal di-
ameter (p=0.0247) and LAAWYV apex-d (p=0.047) were
significant predictors of arrhythmia recurrences. In the re-
ceiver operator curve analysis, a longitudinal diameter>
58 mm demonstrated a sensitivity of 92.3% and specificity
of 66.7%, and a LAATDI apex-d of 9.4 cm/s demonstrated
a sensitivity of 78.6 % and specificity of 83.3%, in predicting
an arrhythmia recurrence.

Conclusion : The LA longitudinal diameter and LAAWYV
could be used as non-invasive pre-procedural predictors of
arrhythmia recurrences after single CA procedures in pa-
tients with PsAF.

Key Words : Atrial Fibrillation, Catheter ablation, Echocar-
diography, Tissue Doppler imaging



