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Influence of Left Bundle Branch Block on Left Anterior Descending Coronary
Artery Flow : Study Using Transthoracic Doppler Echocardiography
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ABSTRACT

Background and Objectives : To evaluate the influence of left bundle branch block (LBBB) on the coronary
flow pattern of the left anterior descending coronary artery (LAD). Subjects and Methods : 91 patients (M :
F=33 : 58, mean age : 64=£14yrs) were divided into the LBBB (n=42), RV pacing (n=26) and control groups
(n=23). All patients were examined by a surface ECG, and transthoracic Doppler echocardiograms performed.
The QRS duration, the left ventricular ejection fraction (LVEF) and the left ventricular end diastolic volume
(LVEDV) were measured. The coronary flow was measured in the distal LAD, with transthoracic Doppler
echocardiography, and the percent of the diastolic flow duration (%DD) was expressed as the percentage of the
diastolic duration of coronary artery flow divided by the R-R interval. Results : The %DD of the LAD was
significantly shorter in patients of the LBBB than the RV pacing group (59.3£7.6% in control group, 43.9%
12.4% in LBBB group, 60.3%£7.3% in RV pacing group. p<0.01) and the same in patients with a LVEF>50%
only (58.6£6.0% in control group, 49.3£10.5% in LBBB group, 59.6£5.4% in RV pacing group. p<0.01). In
the LBBB group, the %DD of the LAD was positively correlated with the LVEF (p<0.05, r=0.50), negatively
correlated with the QRS duration (p<0.05, r=-0.41) and negatively correlated with the LVEDV (p<0.05, r=—
0.57). Conclusion : Differing from RV pacing, LBBB can itself disturb the coronary flow of the LAD through
the shortening of the diastolic duration. Furthermore, systolic dysfunction potentiates the shortening effect of the
diastolic flow duration caused by LBBB. However, whether the left ventricular systolic dysfunction is the result
of a coronary flow disturbance caused by LBBB, or vice versa, needs further investigation. (Korean Circulation J
2003:33(6):484-490)
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Fig. 1. Echocardiographic detection of distal LAD flow and calculation of % DD of LAD. LAD: left anterior descending

coronary artery, % DD of LAD: % distolic flow duration of LAD.
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Table 2 . Echocardiographic parameters

B
r

Control LBBB RV pacing Control LBBB RV pacing

(n=23) (n=42) (n=26) (n=23) (n=42) (n=26)
Age, yrs 56 =10 67 +13* 65 £ 14* LVEF (%) 55 £ 9 43 *14* 53 £ 9
Male sex (%) 11 (48) 13 (31 11(42) LVEDV (mL) 59 £22 91 £54 73 +34
DM (%) 3(13) 5012) 3012 LVESV (mL) 25 *£11 48 +37 33 +£23
HTN (%) 6 (26) 11 (26) 6(23) PDV (cm/sec)  23.1+13.6 30.1+11.57 227+ 70
Smoking (%) 4 (17) 4 (10) 4(15) MDV (cm/sec) 18.4£11.6 227+ 8.1f 170+ 54
TC, mg/di 194.1£58.8 198.6+£53.9 208.4% 40.8 VTl (cm) 97+ 59 84% 32 104+% 3.4
TG, mg/dl 164.6+85.1 171.8+56.1 180.1+133.8 Values are mean and SD. LBBB : left bundle branch
HDL, mg/d 4934137 3914121 430+ 102 block, RV : right ventricle, LVEF : left ventricular ejection

Values are mean and SD. LBBB : left bundle branch
block, RV : right ventricle, HTN : hypertension, DM : dia-
betes, TC : total cholesterol, TG : friglyceride, HDL :
high density lipoprotein cholesterol. = : p<0.05 versus
control
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fraction, LVEDV : left ventricular end diastolic volume,
LVESV : left ventricular end systolic volume, PDV : peak
diastolic velocity, MDV : mean diastolic velocity, VTl :
velocity time integral. = : p<0.05 versus control, T :
p<0.05 versus RV pacing, T : p<0.05 versus control and
RV pacing
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Fig. 2. LAD flow patterns in control (A), LBBB (B) RV pacing (C), and alternating normal and LBBB (D). % DD of LAD
in LBBB is shorter than that of control or RV pacing. Interestingly, in the patient with alternating normal and LBBB (D).
Especially in the patient with alternating nomal and LBBB (D), % DD of LAD shortens in LBBB state and normalizes

following the EKG becomes normal. LAD :
V : right ventricle, % DD : % diastolic flow duration, EKG : electrocardiography.
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Fig. 3. % DD of LAD in control, LBBB, and RV pacing group in all patients (A) and in patietns with LVEF>50% (B). %

DD : % diastolic flow duration, LAD :

left anterior descending coronary artery, LBBB : left bundle branch block, RV :

right ventricle. = : p<0.05 versus RV pacing and control group.
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Fig. 4. % DD of LAD in relation to LVEF, QRS duration and LVEDV in LBBB. % DD : % diastolic flow duration, LAD :

left

anterior descending coronary artery, LVEF : left ventricular ejection fraction, LVEDV : left ventricular end diastolic

volume, LBBB : left bundle branch block.
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