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ABSTRACT

Background and Objectives : Prediction of the postoperative left ventricular (LV) function in valvular heart disease
that will cause LV volume overloading, such as chronic mitral regurgitation (MR) and aortic regurgitation (AR),
remains elusive. We sought to test if 2-dimensional peak negative longitudinal strain (LS,p) was useful for pre-
diction of the postoperative LV function in relation to this disease entity. Subjects and Methods : Newly developed
speckle tracking imaging was performed preoperatively to measure the LS;p in 26 and 22 patients with MR and AR,

respectively. A favorable response after the operation (FR) was defined according to the change in the LV ejection
fraction (EF): 1) a LVEF >55% both pre- and post-operation, 2) a postoperative LVEF > 55% with a pre-ope-
rative LVEF between <55 and >45%, or 3) an increase in the LVEF > 10% with a pre-operative LVEF <45%.

Results : Follow-up echocardiography was performed at an average of 6.7 =2.3 months after the operation. FR
was confirmed in 36 patients (LVEF from 55.4 % 10.1 to 58.3+5.0%, p=0.06), with the remaining 12 showing an
unfavorable response (LVEF from 52.5%+7.6 to 45.1 =5.4%, p<0.01). There was no significant difference in the
baseline characteristics, including underlying etiologies, operation techniques, and cardiopulmonary bypass time,
and LV volumes and EF between the two groups. The only difference was the LS,p, which was significantly larger in
the FR group (-19.8 3.9 versus -16.2 =2.9%, p<0.01). An LS,p, of -18.3% could predict an unfavorable response of
the LVEF following an operation, with a sensitivity and specificity of 75 and 75%, respectively. Conclusion : The
preoperative LS;p is a useful predictor of the postoperative left ventricular function in AR and MR. (Korean
Circulation J 2006;36:272—278)
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Fig. 1. Images from off-line analysis of strain. A the operator draws a
line over the endocardium at frame when it is best defined. B: the
software enables the operator to observe the degrees of the optimal
tracking by tracking score (white arrow). C: longitudinal strain curves
and the value of peak systolic strain (white arrow) obtained from each
segments.
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Table 1. Clinical characteristics of patients

FR (n=36) UFR (n=12) p

Age (years) 428*16.2 39.1%17.7 0.51

Sex(M : F) 2214 14:2 0.29
DM, n (%) 0 0 1.00
HTN, n (%) 7(19.4%)  2(16.7%) 0.60
Smoking, n (%) 10 (27.8%) 5(41.7%) 0.48
Hypercholesterolemia 6 (16.7%) 3(25%) 0.67
(Cholesterol =200 mg/dL)
ACE inhibitor, n (%) 16 (44%) 4(33%) 0.73
Digoxin, n (%) 4 (11%) 1(8%) 0.78
Beta blocker, n (%) 7 (19%) 1(8%) 0.67
Underlying disease, n (AR/MR) 16/20 6/6 0.75
CPB time (minutes) 137£52 103+26 0.04
ACC time (minutes) 97+41 6717 0.02

ACC: aorta cross clamping, AR aortic valve regurgitation, CPB: car-
diopulmonary bypass, DM: diabetes mellitus, FR: favorable response,
HTN: hypertension, M: male, F: female, MR: mitral valve regurgita-
tion, UFR: unfavorable response, ACE: angiotensin converting en-
zyme

Table 2. Changes of left ventricular function according to the ope-
ration methods

. FR UFR
Operation methods (h=36) (n=12) P

MR+AR 4

(total: 48) Repair/replace (1=48) 23/13  6/6  p=0.50
MR Repair/replace (n=26) 16/4 5/1 p=1.00

(total: 26) MV repair 12/4  1/4  p<0.05

NCE(+)/() (n=21)

AR Repair/replace (n=22) 7/9 1/5 p=0.35

(total: 22) AV replace 3/6  1/4 p=1.00

TIV/MEV (n=14)

AR aortic regurgitation, FR: favorable response, NCF: new chordae
formation, MEV: mechanical valve, MR mitral regurgitation, TIV:
tissue valve, UFR: unfavorable response, MV mitral valve, AV aortic
valve



Table 3. Comparisons of preoperative 2D echocardiographic and LS;p
results

FR (n=36) UFR (n=12) p
LVIDs (mm) 43.9+10.2 46.9*5.2 0.34
LVIDd (mm) 64.619.3 67.5+5.8 0.32
LVESV (mL) 91.3%61.1 102.8+32.7 0.54
LVEDV (mL) 196.1 £89.9 210.3£41.7 0.60
LVEF (%) 55.4%10.2 525178 0.37
LSy (%) -19.8+3.7 -16.2+2.9 <0.01

FR: favorable response, LS;p: 2-dimenstional peak negative longitu-
dinal strain at mid-septal segment of left ventricle, LVEDV: end-
diastolic left ventricular volume, LVESV: end-systolic left ventricular
volume, LVIDd: end-diastolic left ventricular dimension, LVIDs: end-
systolic left ventricular dimension, UFR: unfavorable response, LVEF:
left ventricular ejection fraction

Table 4. Comparisons of follow-up 2D echocardiographic results

FR (n=36) UFR (n=12) p
FU interval (months) 6.8%2.5 6.7 1.7 p=0.89
LVIDs (mm) 341143 39.8+7.0 <0.01
LVIDd (mm) 51.4+5.2 58.8+6.4 <0.01
LVESV (mL) 46.7t14.5 81.51+41.7 <0.01
LVEDV (mL) 111.1£31.2 146.2+66.9 <0.01
LVEF (%) 58.3%£5.0 45.1%+54 <0.01

FR! favorable response, LVEDV: end-diastolic left ventricular volume,
LVESV: end-systolic left ventricular volume, LVIDd: end-diastolic
left ventricular dimension, LVIDs: end-systolic left ventricular dimen-
sion, UFR! unfavorable response, FU: follow up, LVEF: left ventri-
cular ejection fraction
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Fig. 2. Comparisons of LVEF between FR and UFR groups. F/U: fol-
low up, FR: favorable response, LS;p: 2-dimensional peak negative
longitudinal strain at mid-septal segment of left ventricle, LVEF: left
ventricular ejection fraction, Post-OP: post-operation, Pre-OP: pre-
operation, UFR: unfavorable response.
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Fig. 3. Comparisons of the LS,p between patients with valvular heart
disease (FR and UFR) and normal controls. FR: favorable response,
LS;p: 2-dimenstional peak negative longitudinal strain at mid-septal
segment of left ventricle, UFR: unfavorable response.
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Fig. 4. Receiver operator characteristic curves of LS,p and LVEF for
predicting postoperative left ventricular condition after operation of
chronic severe MR and AR. AR: aortic regurgitation, AUC: area under
curve, LS;p! 2-dimensional peak negative longitudinal strain at mid-
septal segment of left ventricle, LVEF: left ventricular ejection fraction,
MR mitral regurgitation.
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