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ABSTRACT

Background and Objectives : Chronic atrial fibrillation (AF) causes atrial enlargement and impairs cardiac
function. It is known that restoration of sinus rhythm reduces left atrial size and improves left ventricular ejection
fraction (EF). However, it’s unclear whether the restoration of sinus rhythm is more beneficial than controlling
the ventricular rate. This study was designed to compare the effects of two treatment strategies on structural and
functional changes of the heart in patients with AF. Subjects and Methods : Thirty-seven AF patients who
initially cardioverted to sinus rhythm were studied. At 6 months after cardioversion, 17 patients (Group 1)
maintained normal sinus rhythm (NSR) and 20 (Group II) experienced AF recurrence. Initial and follow-up
echocardiography were evaluated in each patient and compared between the two groups. Results : Baseline
clinical and echocardiographic findings were similar between the two groups except that the left atrial length was
longer in Group II than in Group 1. Compared to baseline, left atrial dimension (LAD) and left ventricular mass
index (LVMI) measured by M-mode were significantly reduced in group I at follow-up (p<0.05) ; however,
these changes were not observed in group II. The reduction of LAD and LVMI was observed only in patients
with less than 50% EF and/or dilated left atrium at baseline (p<0.05). Conclusion : In patients with AF,
maintenance of NSR after cardioversion significantly reduces LAD and LVMI, especially in cases of left ven-
tricular dysfunction or dilated left atrium. Even after adjustment of baseline LAD, LVMI and EF, maintenance of
NSR remains the independent factor that reduces LAD at follow-up (p=0.001). (Korean Circulation J 2003:33
(10):918-927)
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Fig. 1. Flow diagram showing the enrollment of patients
and the final composition of the two compared groups.
NSR : normal sinus rhythm, AF : atrial fibrillation, ECG :
electrocardiogram, TEE : transesophageal echocardio-
gram.
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Fig. 2. Apical 4-chamber view illustrating various dic-
meters. Left Atrial length (A) and Left Atfrial width (B)
are represented by straight line. Left Ventricular length
(C) and Left Ventricular width (D) are represented by
dashed line.
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Table 1. Clinical charateristics

No. of patients Total (n=37) Group | (n=17) Group Il (n=20)

AGE 5810 yrs 62+10 yrs* 558 yrs

SEX M 27 (73%) 10 (59%) 17 (85%)

F 10 (27%) 7 (41%) 3 (15%)
Baseline HR (BPM) 82+5" 83+5" 81+4"
F/UHR (BPM) 69+4 67+4 71+3
Types of AF

PAF 8 (22%) 5 (30%) 3 (15%)
CAF 29 (78%) 12 (70%) 17 (85%)
Duration of AF 38+46 mon 18 +22 mon* 54120 mon
Ass-conditions
HTN 15 (41%) 8 (47%) 7 (35%)
IHD 3(8%) 1( 6%) 2 (10%)
DCMP 1(3%) 1( 6%) 0
DM 6 (16%) 2 (12%) 4 (20%)
Hx of stroke 8 (22%) 4 (24%) 4 (20%)
Hyperthyroidism 2 ( 5%) 2 (12%) 0
None 15 (41%) 5 (29%) 9 (45%)
Medication 23 (62%) 13 (76%) 10 (50%)
Beta-blocker 7 (19%) 6 (35%) 1( 5%)
CCB 8 (22%) 4 (24%) 4 (16%)
Digitalis 8 (22%) 4 (24%) 3 (15%)
Antiarmytymics 11 (30%) 4 (24%) 7 (35%)
None 14 (38%) 4 (24%) 10 (50%)

# . group | vs group I, p<0.05, 1 : baseline vs follow-up, p<0.05. M : male, F :

female, HR : heart rate, PAF :

paroxysmal atrial fibrillation, CAF : chronic aftrial fibrillation, HTN @ hypertension, IHD : ischemic heart disease, DCMP :
dilated cardiomyopathy, DM : diabetes mellitus, CCB : calcium channel blocker
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pddo] Whe] APt o T2 ol 58 (46%), A1 36.6£2.3 mm(p<0.05) & AE, FA A
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Table 2. Changes of left ventricular & left atfrial dimension after cardioversion

M-mode
Group | (n=17) Group Il (n=20)
Baseline Follow up Baseline Follow up
LVEDD (mm) 49.7+2.5 48.2+20 50.3£2.1 50.1£1.9
LVESD (mm) 31.0£27 28.6+2.3 35.7£3.6 29.6+£1.9
Septum (mm) 97+1.3* 87+1.1 100£1.2 95+1.2
PW (mm) 88+1.0 89+1.2 92+1.1 92+1.0
LAD (mm) 39.5+£2.7* 36.6+23 42.6+24 429+23
LVMI (g/m?2) 101.8+5.2* 90.5£4.4 98.8+£4.7 94.1+4.2

= baseline vs follow up, p<0.05. LVEDD : left ventricular end-diastolic dimension, LVESD : left ventricular end-systolic
dimension, PW : posterior wall thickness of LV, LAD : left atrial dimension, LVMI : left ventricular mass index

Table 3. Changes of left ventricular, left atrial dimension and left ventricular function after cardioversion

2D-mode
Group | (n=17) Group Il (n=20)

Baseline Follow up Baseline Follow up
LA length (mm) 50.9+2.8* 50.6+2.6 57.2+25 56.1+28
LA width (mm) 368+2.6 352+1.8 40.0+2.1 39.5+2.2
LV length (mm) 68.0+2.6 70.8+2.4 73.9+2.8 732427
LV width (mm) 46.4+2.5 459+22 47.7+2.1 48.6+1.9
EDV (mL) 87.9+5.6 97.3+52 98.9+48 107.4£5.1
ESV (mL) 428+48 41.9+43 45.1+3.5 46.0+3.3
EF (%) 53.9+3.0 58.1+2.6 540+28 562+2.7

= group | vs group I, p<0.05. LA length : left atrial length, LA width : left atrial width, LV length : left ventricular
length, LV width : left ventricular width, EDV : end-diastolic volume of LV, ESV : end-systolic volume of LV, EF :
ejection fraction

Table 4. Doppler and fransesophageal echocardiography

Doppler
Group | (n=17) Group Il (n=20)

Baseline Follow up Baseline Follow up
E (cm/sec) 83.4+4.2% 64.0+3.8 86.0t4.5 74.6+4.2
DT (msec) 1557+ 5 182.7+5.6 133.8L6.1* 168.81+6.1
A (cm/sec) 58.3+3.9

Transesophageal echocardiography
Group | (n=11) Group Il (n=17)

LAA flow rate (cm/sec) 31.6+14.1 350+128
SECin LA 5 (46%) T 1 (5.9%)

# . pbaseline vs follow up, p<0.05, T : group | vs group I, p<0.05. E : peak early filing velocity of mitral flow, A : peak
late filling velocity of mitral flow, DT : decceleration time, LAA flow rate : left atrial appendage flow rate (peak
contraction velocity), SEC : spontaneous echo contrast
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Table 5. Changes of left atrial dimension, left ventricular mass index and ejection fraction according to presence of

left ventricular dysfunction

Group | (n=17) Group Il (n=20)
EF<50 EF=50 EF<50 EF>50
(n=5) (n=12) (n=4) (n=16)
B/L F/U B/L F/U B/L F/U B/L F/U

LAD (mm) 423+2.1* 39.1£20 382+28 356+24 418+£25 389+£20 428+25 438%22
LVMI (g/m?2) 12544537 954+35 92.0+45 88.41t45 1064+25 92 £35 968+50 95.1+4.4
LVEDD (mm) 57.0+2.5* 50.6+2.5 46.6+1.6 47.3+1.6 50.6+24 50 +£1.9 502+2.1 502+1.9
Septum (mm) 10.4+1.3* 87+1.0 94+1.2 87+1.2 10.8+1.5 97+1.6 9.8+1.1 9.4+1.1
PW (mm) 8.8+0.8 95+1.1 8.8+1.1 87+1.2 99+1.3 9.1+1.0 9.0+1.0 92+1.0
EF (%) 42,4128 54.6+3.1 58.7+2.1 59.6+2.1 420+£14 50 £26 57 +£22 578%26

* . baseline vs followup, T : EF<50 vs EF>50, p<0.05. LAD :
: left ventricular end-diastolic dimension, PW : posterior wall thickness of LV, EF : ejection fraction

mass index, LVEDD

left atrial dimension at M-mode, LVMI : left ventricular

Table 6. Changes of left atrial dimension, left ventricular mass index and ejection fraction according to initial left afrial

size
Group | (n=17) Group Il (n=20)
LAD>40 mm LAD<40 mm LAD=>40 mm LAD<40 mm
(n=10) (n=7) (n=14) (n=6)
B/L F/U B/L F/U B/L F/U B/L F/U

LAD (mm) 457+2.1* 40.1+24 339+18 33.6+1.6 456+15 443+20 355+24 395+24
LVMI (g/m?2) 118.4+5.4" 101.2+t4.7 87.0%+3.8 81035 102 £48 98 *£41 924+43 88.5+3.7
LVEDD (mm) 523+27 499+23 473+£1.9 468+13 50.3£22 504£20 502+1.9 49.0£1.2
Septum (mm) 10.5+1.3 9.5+1.1 89+1.4 8.0+0.9 10.5+1.2 97+12  85%04 8.4+1.0
PW (mm) 9.6+1.0 97+13  8.1%07 8.3+0.9 9.3+1.1 94+10 88=*05 8.7+08
EF (%) 51.4+£33 56.4+t29 562+27 59.6+4.6 541+£28 557+£28 549+27 577%25

+ : baseline vs followup, T
mass index, LVEDD :

* LAD =40 vs LAD<40, p<0.05. LAD :
left ventricular end-diastolic dimension, PW : posterior wall thickness of LV, EF : ejection fraction

left atrial dimension at M-mode, LVMI : left ventricular
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