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ABSTRACT

Background and Objectives : Left bundle branch block (LBBB) is an ECG finding that suggests a poor prog-
nosis for patients suffering with cardiovascular disease. The aim of this study was to elucidate the relation between
the QRS duration and the left ventricular function in the patients with LBBB. Subjects and Methods : 95
patients (M : F=35 : 60, mean age: 691 13 yrs) with LBBB observed on ECG were recruited for this study. The
relations among the QRS duration, the demographic * clinical findings and the conventional echocardiographic
findings, including the LV systolic and diastolic function, were analyzed for these subjects. Results : The QRS
duration was closely related to the LV ejection fraction (r=-0.613, p<0.005), the LV end-systolic volume (r=0.418,
p<0.005), the LV end-diastolic volume (r=0.224, p=0.029), the mitral E wave velocity (r=0.210, p=0.041), the
mitral A wave velocity (r=-0.223, p=0.030) and the mitral E/A ratio (r=0.278, p=0.006). The LV ejection
fraction (odds ratio: 0.839[95% confidence interval: 0.751-0.937]) was associated with the supramedian QRS
duration (150 msec) according to multivariate logistic regression analysis. The other parameters such as age,
gender, the presence of diabetes mellitus and hypertension were not related to the QRS duration. The QRS
duration =158 msec showed a sensitivity of 73% and a specificity of 77% for predicting a LV EF <35%.
Conclusion : The QRS duration is an important predictor that reflects the disease progression in patients with
LBBB. Therefore, the QRS duration should be closely monitored in symptomatic patients with LBBB. (Korean
Circulation ] 2006;36:366—373)
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Fig. 1. Age distribution.

Table 1. Patient characteristics and QRS duration

Correlation with QRS duration

Mean+SD*
r p
Demographic
Age (years) 68.51 £ 13.38 -0.222 <0.05
Weight (kg) 64.08£10.23 0.085 0.414
Height (cm) 163.19 =8.27 0.004 0.968
Body mass index 24.04£2.63 0.150 0.148
Body surface area 1.69+0.16 -0.48 0.642
Clinical data
Blood pressure Systolic (mmHg) 131.34£21.34 -0.021 0.837
Diastolic (mmHg) 7717+ 11.56 0.107 0.303
Lipid profiles TC (mg/dL) 210.371+53.43 -0.23 0.824
TG (mg/dL) 155.05£67.395 -0.028 0.784
HDL (mg/dL) 52.43£21.40 0.271 0.108
LDL (mg/dL) 127.31£52.61 -0.162 0.119

#! p<0.05 versus control. TC: total cholesterol, TG triglyceride, HDL: high density lipoprotein cholesterol, LDL: low density lipoprotein

cholesterol
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Table 2. Electrocardiographic parameters and QRS duration

Correlation with

Mean+SD* QRS duration

T p
Axis P(°) -4.554317.01 -0.129 0.214
R (°) 123.47+71.64 0.226 0.027
T () 73.64+13.90 0.040 0.699

Duration PR (ms) 176.33+32.88 0.266 <0.01

QRS (ms) 152.40+18.46
QT (ms) 431.43+£58.78 0.280 <0.01
QTc (ms) 475.29439.79 0.513  <0.01
Voltage Lead I (mV) 9.31+4.06 0.244 0.172
Lead II (mV) 9.41+4.08 0.144 0.165
Lead III (mV) 10.51+4.47 0.198 0.054
V1(mV) 24.2949.83 0.146 0.157
V2 (mV) 35.03+12.68 0.010 0.921
V 3 (mV) 34.85+13.25 0.243 0.018
V4 (mV) 23.15+12.47 0.290 0.004
V5 (mV) 15.74+10.18 0.226 0.028
V6 (mV) 15.47+8.20 0.063 0.543

*: p<0.05 versus control
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Fig. 2. Echocardiographic Systolic function and QRS duration. A
relationship between LVEF and QRS duration. B! relationship bet-
ween LVESV and QRS duration and C: relation between LVEDV
and QRS Duration. LVEF: left ventricular ejection fraction (%),
LVESV: left ventricular end systolic volume (mL), LVEDV: left
ventricular end diastolic volume (mL), LV: left ventricular.
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Fig. 3. Echocardiographic diastolic function and QRS duration. A:
relationship between mitral E-wave velocity and QRS duration. B:
relation between mitral A-wave velocity and QRS duration, and C:
relation between E/A ratio and QRS Duration.

WFe =Fae AT 337 ol AL o B F
d, Al gy deke 242 177Y(51.5%), 878(24.2%), 478

Table 3. Echocardiographic parameters and QRS duration

Correlation
with QRS

duration
r p

Mean+SD*

LV mass index 10492432.56  0.113  0.274

(mg/m?)
SVSfmh? LVEF (%) 50.69+12.70 -0.613 <0.005
unction
LVESV (mL) 5537441.35  0.418 <0.005
LVEDV (mL)  108.81+71.03 0.224 0.029
Diastoli; MitralE-wave 0.5740.23 0041 0210
function velosity (m/s)
Mitral Awave 01 4595 0223 0,030
velosity (m/s)
E/A ratio 1.014£0.76 0278 0.006
DT (ms) 241.13470.18  0.093  0.373

# p<0.05 versus control. LV mass index: left ventricular mass index,
LVEF: left ventricular ejection fraction, LVESV: left ventri-cular
end systolic volume, LVEDV: left ventricular end diastolic volume,
DT: deceleration time

Table 4. Multivariate analysis for variables associated with QRS du-
ration greater than median (150 msec)

Odds ratio (95% CI) p

Systolic /g (95 0.839 (0.751-0.937)  0.002
function
LVESV (mL) 0.968 (0.904-1.037)  0.356
LVEDV (mL) 1.021 (0.987-1.055)  0.227
Diastolic — Mitral E-wave 5 504 918.5494920) 0.171
function velosity (m/s)
Mitral A-wave 0.013 (0.000-2.076)  0.093
velosity (m/s)
E/A ratio 0.193 (0.018-2.073)  0.174
DT (ms) 0.997 (0.989-1.005)  0.486

CI: confidence interval, LVEF: left ventricular ejection fraction,
LVESV: left ventricular end systolic volume, LVEDV: left ventricular
end diastolic volume
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Fig. 4. ROC curve. The QRS duration =158 msec shows a sensiti-
vity of 73% and a specificity of 77% for predicting of LV EF <35%.
ROC: receiver-operating characteristic.
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