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ABSTRACT

Background and Objectives : The Maze operation is known to be an effective measure for restoring sinus rhy-
thm in patients with atrial fibrillation (AF). The purpose of this study was to identify the relationship of pre-
and post-operative left atrial volume (LAV) and diameter (LAD) with successful restoration of sinus rhythm
in the Maze operation. Subjects and Methods : The subjects for this study were 28 patients who underwent
open-heart surgery in conjunction with the Maze-IIl operation for chronic AF from October, 2002, to April, 2003.
Electrocardiographic and transthoracic echocardiographic studies were done pre-operatively and three months
post-operatively. LAV and LAD were assessed and corrected for body surface area (LAV index=LAV/BSA,
LAD index=LAD/BSA). Results : Sinus rhythm was restored and maintained in 22 of the 28 patients (78.6%).
Between the group with successful restoration of sinus rhythm (Group A ; n=22) and the group with unsucc-
essful restoration (Group B ; n=6), there was no difference in age, gender, and NYHA functional class. The
duration of AF in group A was significantly shorter than that of B (3.6+2.7 years versus 15.8+7.5 years,
p=0.003). Group A and B did not show any difference in pre-operative left ventricular ejection fraction. However,
pre-operative LAV index in group A was significantly smaller than that of group B (80.7+£22.4 mL/m?’ versus
118.1£42.5 mL/m’, p=0.048). In group A, the LAV index (80.7+22.4 mL/m’ versus 52.8+14.7 mL/m’, p<0.001)
and LAD index (35.4%5.3 mm/m’ versus 31.7+4.7 mm/m? p=0.001) decreased significantly three months
after the operation. In group B, however, no significant changes are found in the LAV index (118.1+42.5
mL/m’ versus 89.2+38.9 mL/m?% p=0.116) and LAD index (39.1 7.9 mm/m? versus 36.2+9.2 mm/m? p=0.144).
Conclusion : Pre-operative LAV index measured by echocardiography and the duration of AF were signi-
ficant predictors of successful sinus rhythm restoration after the Maze operation. Significant reduction of the
LAYV index after the Maze operation was found in patients whose rhythm was successfully restored and
maintained. (Korean Circulation J 2004; 34(6):574-581)
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k] 824128 Ellipsoid (Length—Diameter) Me-
thod& AHg-3to] -+ 27 (D : Anteroposterior dia-
meter), WA (D, : Mediolateral diameter), s}
A7 (D3 : Superoinferior diameter) & 2+ F= &
%% (Parasternal long axis view) 9} @& (Paras-
ternal short axis view), A5 4%W%(Apical 4 cham-
ber view) 2] ©HAA Z743to] AXF(Formula 1, Fig.
1) 3k AEHA (Body Surface Area : BSA) & 1l
A (=Left Atrial Volume Index, ©]3} : LAV index=
A AR o, FAY UAES a2 A=
dHEoN M-—mode’de] AF24S 4% 7 A
WA o7 WA (=Left Atrial Diameter Index, ©|3} :
LAD index=231" W82 3l3itH(Formula 2).

LAV index=

(4/3 7 XD1/2XDo/2XD3/2)/ BSA (Formula 1)
LAD index=

LAD/BSA (Formula 2) [BSA : Body Surface Areal

B SAY ARE HA AT HAE FAEGoH,
EAEA o= 9 =98 SPSS(Statistical Package for
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Corporation. U.S.A)& ARgEIom, S 77k 24
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A, B 59.5 1 1282 7 ol EAISH] zloli=
AtHTable 1). FY vl=, ATellx] @271 107, o
A7} 1290)glem, BirelxlE w@Alrt 29, o2t 4
ol o FAEH Aol qlolth TEETe] Fxel
= NYHA (New York Heart Association) Func-
tional Class& AR Class 19l sdE= 371 A
T3 Bl Z42F 19, Class 1o aigs= skt A
e 119, BirelME 49, Class 1o igsE 3
A= ATellX= 109, BarelAl= 17801303 Class IV
of BNFE = $Ah= 7 oA B IEEA] Akt 1
e, EFEe] AR W 7 e vlwels] FA

WHp=0.602). AwelM ABsAdE 81, s
77 S} 212 194 %Ik (Table 1),
Maze—II =213} FAlol AlBEHIA F8 72 28
39 gxjoll F 52407k sk 10782 SkajellA 2
Table 1. Preoperative patient characteristics: compa-

rison between sccessful and unsuccessful sinus rhythm
restoration*

Group A (n=22) Group B (n=6) p

53.3%£11.5 5951128 NS

10/12 2/4 NS
1/11/10/0 1/4/1/0 NS

Age (yrs)
Sex (M/F)
NYHA Fc
azn/1mmv)
Associated
conditions

MVHD 1 1
TR 0 1
MVHD+TR 10 (ASD 1) 2
MVHD+AVHD+TR 11 (VSD 1) 2

Rheumatic heart

disease 16 ° NS

Group A! successful restoration of sinus rhythm after
Maze-lll operation, Group B: unsuccessful restoration of
sinus rhythm after Maze-lll operation, NYHA Fc: New
York heart association functional class, MVHD: mitral val-
vular heart disease, AVHD: aortic valvular heart disease,
TR: fricuspid regurgitation, ASD: atrial septal defect, VSD:
ventricular septal defect, NS: not significant. =: data are
presented as mean £ standard deviation or number

50d8 11/ 0/1/4
Gain: A=l

Fig. 1. Left atrial volume assessed by length-diameter ellipsoid method. Anteroposterior diameter (D1, A, B), Medio-
lateral diameter (D2, A, C), Superoinferior diameter (D3, A, D).
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A% UEhiA 23TH 7 =0.358, p=0.072),

=)

=

Maze €4 T2 TN 85AI: R WEAIL

Maze &4 A T 9] 2 $89%]5-5 vlws] 2,
AT-& 80.7+22.4 mL/m® B2 118.1+42.5 mL/m”
2 AT S8R ol A9kth(p=0.048). &

\‘

2 B AT F $42)47) 52.8414.7 mL/m =,

B 89.2+38.9 mL/m’® #4811, 4 § F
T2 S §945 vlme s F P fold Hol
£ UeRISH(p=0.025, Table 3).

Table 2. Main operative procedure

Operation name Griup Grgup Total
Mitral valvuloplasty 5 1 6/52 (11.5%)
Mitral valve replacement 13 2 15/52 (28.8%)
Open mifral 20 2/52(004%

commissurotfomy

Aortic valvuloplasty 2 0 2/52 (0.04%)
Aortic valve replacement 4 3 7/52 (13.5%)
Tricuspid valvuloplasty 10 8  18/52 (34.6%)
ASD closure 1 0 1/52 ( 1.9%)
VSD closure 1 0 1/52 ( 1.9%)

ASD: aftrial septal defect, VSD: ventricular septal defect

= %2 A 80.7+22.4 mL/m*lA 42 ¥ 528+
14.7 mL/m*% 7tAaste] EA8H o7
YERIAITH(p<0.001), BS] 495 FAS o &
) [ g gt = EO] 2] &tcHp=0.116).
Maze &2 A3} & F oA wk ARG
Hlwa|Rs <=2 A Y WA AT 354+
5.3 mm/m%, B 39.1+7.9 mm/m’® 5 oA &
o8t ol2 ERIA] ekgkom (p=0.313), %2] SO
AT-S 31.7+4.7 mm/m?, Bi-S 36.2+49.2 mm/m?
DasRo, GAl T FelA fost xolE ek

‘HX]'E E3(p=0.162). 5, Maze =2 & F4:%
AT I TellA B #4] Ao Hl‘é‘ﬂ DA ARk

&4 A9} 5 22l BARA R fol7 Aol
e R el 4 U Maze 2 2}
1
+

_4

T UBATE 27 vl B, AT 4
5.3 mm/m°ollA 2] ¥ 31.7+4.7 mm/m’
7‘%}0% A OR fol% FaE HAATHp=
000D, BE& &4 A 39.147.9 mm/m*elx] &2
% 362492 mm/m°E 7Aoo EAsEo g &
I3k Apoli= WA XRTH(p=0.144).
AT BE 27l Q1A 3 8282155k
Ag5 Aol ARy, Ay 2T SAXGe A
Table 3. Comparisons of atiral fibrillation duration and

echocardiographic parameters between patients with
successful and unsuccessful sinus rhythm restoration

Parameters G(rr?:%f\ G(rs:g B P
Duration of AF 3.6t 2.7 158+ 7.5 0.003*
(years)
EF (%)
Pre-Op 612+ 63 59.5+£10.6 1.000
Post-Op (3 months) 642+ 4.9 650+ 7.8 0.889
LAD Index (mm/m2)
Pre-Op 354+ 53 39.1£ 79 0313
Post-Op (3months) 31.7+ 47 362+ 9.2 0.162
LAV Index (mL/m?)
Pre-Op 80.7£22.4 118.1+£425 00487
Post-Op (3 months) 52.8+14.7 89.2+38.9 0.025%

Values are mean=standard deviation. EF: ejection frac-
fion, LAD: left atrial diameter, LAV: left atrial volume.
x, T, ¥ :statistically significant
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Fig. 2. Comparison of LAD index and LAV index between pre- & post-Maze procedure. Group A: successful restoration
of sinus rhythm after Maze-lll operation. Group B: unsuccessful restoration of sinus rhythm after Maze-lll operation.

LAD: left atrial diameter, LAV: left atrial volume.
Ak &4 F aE
0.001, p=0.001) & =<1 H}”d
YeERHA] X3t p=0.116, p

Ao R Kot Z:V\ D<
st 4
0.144) (Fig. 2).
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(Table 4).
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Table 4. Comparison between the patients with and
without LA activity

LA activity (+) LA activity (-)
Parameters (n=15) (n=7) o)
LAD index 31.1+ 5.7 320+ 4.4 0.697
(mm/m?)
LAV index 47.8+11.0 55.1+16.0 0.334
(mL/m2)

LA: left atrium, LAD: left atrial diameter, LAV: left atrial
volume

o 5 Sl Akl ol LA R
2 =7}

Cox—Maze &2 10313} Cox—Maze &2 &
S50 AL WA tha Ale]E Kolil e
d Cox S'2e Zul AxAslo] 9= v AuhE
FApEo] =R (72%) Q1 FARES tVO = 98%2] &
25 AR B9y, Kosakai 5108 SR
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Sk 739 84%Wko] FE5S HQl Fo® Husigion
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o] ARelA 73%2] FEE AFE HolE FoR K
BLEs A
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