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ABSTRACT

Background and Objectives: The postoperative outcomes of patients with severe aortic regurgitation (AR) and a
low ejection fraction (EF) were elucidated. Subjects and Methods: The study group consisted of 201 consecu-
tive patients that underwent corrective surgery for isolated AR. The clinical data of patients with a preoperative
EF<50% (n=59, group I) and of patients with an EF=50% (n=142, group II) were compared. The clinical
follow-up duration was 3.2+ 2.4 years. Results: There was no operative mortality for patients in both groups.
Group I patients showed significant improvement of the EF after surgery, from 41 £6% to 53+ 12% (p<0.001)
and the EF (5312 vs 56 = 1%, p=0.09) at follow-up was not significantly different between patients in the two
groups. The 5-year survival rate was 70.5£8.9% for group I patients and 88.0%3.5% for group II patients (p=
0.06). The cumulative incidence of congestive heart failure at 5 years was significantly higher in group I patients
(32.1£9.7% vs 8.513.1%, p=0.003). Independent determinants of development of congestive heart failure in
group | patients were age [hazards ratio (HR)=1.1, 95% confidence interval (CI)=1.02-1.16, p=0.01] and EF
(HR=0.82, 95% CI=0.69-0.97, p=0.02). The best cut-off value of the preoperative EF in predicting the develop-
ment of congestive heart failure was 41.5%, with a sensitivity and specificity of 90.9% and 68.9%, respectively.
Conclusion: A relatively high 5-year survival rate without operative mortality is anticipated in patients with re-
duced a preoperative left ventricular ejection fraction (LVEF) and the incidence of congestive heart failure was
higher when compared to patients with a normal preoperative LVEF, which could be predicted by the level of the
preoperative LVEF. (Korean Circulation J 2007;37:503—509)
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Table 1. Comparison of baseline clinical characteristics

Group [ Group II
(=59  (n=142) P
Female, n (%) 19 (32) 45 (32) 0.94
Age, years 53+13 49+ 14 0.06
Pulse pressure (mmHg) 75+22 71£25 0.24
NYHA class 1II-1V, 38 (64) 13 9) <0.001
n (%)*
Etiology, n (%)
Degenerative 18 (31) 38 (27) 0.59
Bicuspid* 4(7) 26 (18) 0.03
Rheumatic* 12 (20) 13 (9) 0.04
Aortic dilatation 6 (10) 19 (13) 0.43
Marfan 3(5) 12 (9) 0.53
Takayasu 2(3) 11 (8) 0.41
Quadricuspid 3(5) 4 (3) 0.25
Unknown 11 (18) 19 (13) 0.34
AVR: AVP, n (%) 43:16 100:42 0.76
(73:27) (70:30)
CABG, n (%) 5(8) 11 (8) 0.86
Comorbidity, n (%)
Hypertension 20 (34) 39 (28) 0.36
Atrial fibrillation 4(7) 2(1) 0.06
CAD 509 11 (8) 0.86
Diabetes 2(3) 3(2) 0.59
Echocardiographic
variables
EF (%)* 41%6 55+8 <0.001
LVIDs (mm)* 55%9 43+8 <0.001
LVIDd (mm)* 73110 65+10 <0.001
LV mass (gm)* 492+ 147 380£149  <0.001

Follow-up duration, years  2.811+2.05 3.35£2.46 0.14

#*p<0.05. NYHA: New York Heart Association, AVR: aortic valve
replacement, AVP: aortic valve repair, CABG: coronary artery
bypass graft, CAD: coronary artery disease, EF: ejection fraction,
LVIDs: left ventricular systolic internal dimension, LVIDd: left ven-
tricular diastolic internal dimension, LV left ventricular

Table 2. Changes of echocardiographic variables
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Fig. 1. Changes of left ventricular ejection fraction after operation
for significant aortic regurgitation according to the preoperative
ejection fraction. Pre-op: preoperative, F/U: follow-up.

Table 3. Comparison of clinical events during follow-up

Group [ (n=59) Group Il (n=142) p

CHE, n (%) 9 (15.3) 5(3.5) 0.006

Redo operation, 1(1.7) 2(1.4) 1.000
n (%)

Thromboembolism, 7 (11.9) 11 (7.7) 0.220
n (%)

Death, n (%) 10 (16.3) 12 (8.5) 0.726
CHEF: congestive heart failure

Group I (EF<50%)

Group I (EF=50%)

Preop F/U Change Preop F/U Change
EF (%) 41+6 53£12* B+’ 55*8 56E1 0.5£8
LVIDs (mm) 55+9 38+8* —18+10" 43+8 337 —11£9
LVIDd (mm) 73£10 53£8* —20+10" 65+ 10 50£6* —15£11
LVIDs/WT 3.5%+0.9 24+0.8* —11+11" 28+0.7 20£0.6* —-0.7£0.8
LVIDd/WT 6.5+14 48+£1.0* —-1.7£15 6.2%15 4.7£1.0* —15%£14
LV mass (g) 492+ 147 289+ 107* -203+139 7 380£ 149 246+93* —140+123

Follow up values compared with preoperative values: *p<0.05, Compared with Group II: Tp<0.05. EF: ejection fraction, LVIDs: left
ventricular systolic internal dimension, LVIDd: left ventricular diastolic internal dimension, WT: wall thickness, LV left ventricular, F/U:

follow-up
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Fig. 4. Incidence of development of congestive heart failure (CHF) according to the pre- and postoperative [pre(post)-op] ejection fraction.
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Table 4. Multivariate analysis for development of congestive heart failure in low ejection fraction group

Multi-variate analysis

CEE)G=E) CHFEI =60 P Hazard ratio 95% CI p
Age (years) 62.2£8.5 5251134 0.03 1.1 1.02, 1.16 0.01
NYHA class 33+1.0 2.5+0.9 0.008 0.83 0.21, 3.31 0.39
EF (%) 343+58 41.9%+5.4 0.005 0.82 0.69, 0.97 0.02
LVIDs (mm) 61.0%£8.6 53.8+8.6 0.78 0.98 0.82, 1.19 0.6
LV mass (gm) 539.4£160.5 482.61+143.8 0.24 1.01 0.99, 1.02 0.39

NYHA: New York Heart Association, EF: ejection fraction, LVIDs: left ventricular systolic internal dimension, CI: confidence interval,

LV: left ventricular, CHF: congestive heart failure
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Fig. 7. A receiver operating characteristic curve of ejection fraction
(EF) for predicting development of congestive heart failure (CHF) in pa-
tients with low preoperative ejection fraction. AUC: area under the
curve.
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