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ABSTRACT:
BACKGROUND AND OBJECTIVE:  Left bundle branch block (LBBB) is a common Electrocardiographic 
(ECG) finding which may or may not be associated with overt heart disease at the time of diagnosis. This 
study was conducted to determine the pattern of clinical presentation and structural abnormalities in heart 
as diagnosed on Transthoracic Echocardiography in patients with left bundle branch block. 
METHODS: This cross sectional observational study was conducted at Punjab Institute of Cardiology, 
Lahore over a period of six months in 2013-14. Adult patients of either sex with LBBB, symptomatic or 
asymptomatic were enrolled from outpatient department of the hospital and were subjected to Transthoracic 
Echocardiographic examination (TTE) on elective basis after obtaining demographic / clinical data and 
informed consent. Findings of TTE were recorded and presented as frequencies and percentages. 
RESULTS: One hundred patients were studied; 67 males. Mean age of the study population was 51.2±1.3 
years.  History revealed breathlessness in 16(16%) cases,  atypical non-specific chest pain 15(15%) and 
dizziness / pre-syncope in 22(22%) of the patients. Nine (9%) patients had normal echocardiograms. 
Structural abnormalities noted were abnormal septal motion in 91(91%), mitral incompetence in 13(13%), 
dilated left ventricle in 20(20%) and low LV Ejection Fraction in 23(23%).
CONCLUSION: There is a high likelihood of structural heart abnormalities on echocardiography in patients 
with LBBB. 
KEYWORDS: Left Bundle Branch Block (LBBB), Transthoracic Echocardiography, Structural heart 
disease.
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InTRODuCTIOn:

The presence of left bundle branch block (LBBB) 
has important prognostic implications even 
when it is found in asymptomatic individu-

als.1 Anatomically left branch of the bundle of His 
divides into an anterior and a posterior fascicle. 
There is no widening of the QRS complex if either of 
these fascicles is damaged (hemiblock). The dura-
tion of QRS complex is > 0.12 seconds in LBBB. 
Since the initial depolarization of the left septum 
is dependent on left branch of bundle of His, so in 
cases of LBBB the normal septal depolarization is 
deranged resulting in varying and diverse patterns 
of LBBB. There is a delay of normally dominant 
left ventricular vectors resulting in a deranged 
QRS morphology. There is loss of septal Q wave 
in standard leads 1, V5, and V6 with secondary 
T wave abnormalities. Complete LBBB, though 
rarely observed in healthy individuals; it is usually 

a complication of some other cardiac disease. In 
Framingham study,2 5209 individuals with LBBB 
were analysed and an 18- year follow up revealed  
development of clinical coronary heart disease in 
(48%) patients. 

A study conducted at Royal Canadian Air force 
revealed that the five year incidence of sudden 
cardiac death in those who developed LBBB was 
ten times greater than in those subjects without the 
occurrence of LBBB. 3 The objective of this study 
was to determine frequency of various symptoms 
and structural heart abnormalities by Transthoracic 
Echocardiography in Pakistani population. 
mATeRIAl AnD meTHODs:

This cross sectional study was conducted at Pun-
jab Institute of Cardiology Lahore over a period of 
six months in 2013-14. Adult patients of either sex 
with LBBB, symptomatic or asymptomatic were en-
rolled from outpatient department of the hospital. 
Diagnosed cases of Ischaemic Heart Disease (IHD), 
valvular heart disease and Heart Failure were ex-
cluded from the study. LBBB was diagnosed in the 
presence of classic ECG findings of QRS duration 
> 120 ms and notched or slurred R wave in any 
of the left sided leads i.e., I, aVL, V 5, V6.
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All selected patients were subjected to Transt-
horacic Echocardiographic (TTE) examination on 
elective basis. After informed consent demographic 
and clinical data was obtained with particular at-
tention to symptoms of breathlessness, chest pain, 
dizziness or syncope and precordial examination. 
TTE was scheduled at the earliest possible date 
and all standard modes of echocardiography 
(2-D, M- mode, colour Doppler, continuous wave 
Doppler, pulsed wave Doppler) were used to de-
tect structural abnormalities commonly associated 
with LBBB like abnormal septal motion (ASM) and 
cardiomyopathy. Abnormal septal motion was 
defined as early abrupt posteriorly directed motion 
of interventricular septum (IVS) during pre ejection 
period and later followed by abnormal anterioriorly 
directed motion during the ejection phase.1 Left 
ventricular ejection fraction (LVEF) was estimated 
by Simpson’s biplane method. All TTE studies were 
performed by a single operator. Findings of TTE 
were recorded and presented as frequencies and 
percentages. The collected was analysed using 
SPSS-16 for Windows. 
ResulTs:

One hundred patients were studied; 67 males 
and 33 females. Mean age of the study population 
was 51.2±1.3 years, range (21-87) years. History 
of the patients revealed that mild breathlessness 
(NYHA class I-II) was present in 9(9%) patients 
and severe breathlessness (NYHA class III-IV) in 
7(7%) cases.  History of atypical non-specific chest 
pain was found in 15(15%) patients and 22(22%) 
patients reported dizziness and pre-syncope at 
some time. Only 9(9%) patients had normal 
echocardiograms. Structural abnormalities noted 
were abnormal septal motion in 91(91%), mitral 
incompetence in 13(13%), dilated left ventricle 
with Left ventricular End-diastolic dimension > 60 
mm in 20(20%). LVEF was normal (>50%) in 77 
(77%) of the cases; 14 (14%) had LVEF 25- 35% 
and 9(9%) had LVEF 35-50%.
DIsCussIOn: 

Abnormality of the interventricular septal 
motion in patients with LBBB was first described 
echocardiographically by McDonald more than 
four decades ago.4 By meticulous observation of 
M- mode echocardiograms, three types of septal 
motion have been described in patients with LBBB: 
Type A- early, abrupt posterior motion of IVS during 
pre-ejection period followed by anterior motion, 
B- early, abrupt posterior motion of IVS during 
pre-ejection period followed by posterior motion, 
C- akinesis or dyskinesis of IVS during whole of 

systole.5

This single centre observational data showed 
that most of the patients (91%) with LBBB had 
abnormal echo study and most frequent abnor-
mality observed was abnormal septal motion. 
This observation is consistent with many previous 
studies. Abbasi et al6 reported that 14 out of 17 
cases (82%) with LBBB had ASM and none of the 
patients had abnormality of posterior wall motion.   
Grines et al found that 89% (16/18) of patients 
had abnormal septal motion.7

Martin8 reported the significance of bundle 
branch block in an Afro Caribbean population and 
compared echocardiographic findings in patients 
with right bundle branch block (RBBB) and LBBB. 
Echocardiogram was abnormal in 89% of the 
patients with LBBB as compared to 33% of those 
with RBBB.

We observed that 23% of our patients had some 
degree of LV dysfunction (LVEF<50%).  Lee et al9 
found that in a cohort of patients with isolated 
LBBB LVEF diminished by -7.3 +/- 12% per year 
over a mean follow up of 52 +/- 45 months. We 
did not interrogate about duration of LBBB in our 
study as most of our patients had no previous ECGs 
available, it is very likely that our patients with LV 
dysfunction had LBBB for quite a long period of 
time and dyssychronic LV contraction eventually 
resulted in measurable LV dysfunction. Another 
important observation was history of dizziness / 
pre syncope in 22% of the patients. It has been 
shown in a study on middle aged Swedish men 
that LBBB is strongly associated with future risk of 
high-degree atrioventricular block: hazard ratio = 
12.89 (99% confidence interval 4.13-40.24).10 
It is possible that dizziness and pre-syncope in our 
patients was due to transient intermittent high-
degree atrioventricular block.  One fifth of our pa-
tients had LV dilatation and it is reported that LBBB 
may be an early stage of dilated cardiomyopathy 
in some patients meaning thereby that our dilated 
LV group had already passed that early stage. 
We observed mitral regurgitation (MR) in 13% of 
our study group. Association of LBBB with MR in  
patients with normally contracting hearts12 and 
poorly contracting hearts has been reported.13 It 
has been proposed that LBBB may alter function 
of papillary muscle with deranged time sequence 
of activation of the mitral valve apparatus, and 
hence impaired coaptation of mitral leaflets.7,14 
Cardiac resychronization therapy (CRT) is known 
to reduce severity of functional MR in patients with 
poor LV systolic function by partly abolishing LV 
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dyssynchrony related with LBBB. 15,16

In conclusion LBBB is associated with structural 
heart abnormalities in most of the patients with 
LBBB and is an indication for taking measures to 
prevent possible future events.

RefeRenCes
1.Breithardt G, Breithardt OA. Left Bundle Branch Block, 
an Old–New Entity. J. of Cardiovasc. Trans. Res. (2012) 
5:107–116. DOI 10.1007/s12265-011-9344-5
2.Schneider JF , Thomav HE , Sorlie P , Kreger BE , McNamara 
PM , Kannel WB . Comparative features of Newly acquired left 
and right bundle branch block in the general population . The 
Framingham study . Am J Cardiol , 1994 : 931 – 940 . 
3.Rabkin SW, Matheson FA, Tate RB. Natural history of left 
bundle branch block. Br Heart J 1980;43:164–9. 
4.McDonald IG. Echocardiographic demonstration of abnor-
mal motion of the interventricular septum in left bundle branch 
block. Circulation 1973: 48: 272–280. 
5.Fujii J, Wantanabe H., Watanabe T, Takahashi  N, Ohta 
A, Kato K.  M-mode and cross-sectional echocardiographic 
study of the left ventricular wall motions in complete left bundle 
branch block. British Heart Journal 1979; 42(3): 255–260. 
6.Abbasi A S, Eber LM, MacAlpin  R,  Kattus A A . Paradoxical 
motion of interventricular septum in left bundle branch block. 
Circulation 1974;  49(3): 423–427.
7.Grines CL,  Bashore TM, Boudoulas H, Olson S, Shafer P, 
Wooley CF.  Functional Abnormalities in Isolated Left Bundle 
Branch Block: The Effect of Interventricular Asynchrony. Cir-
culation 1989;79:845-853 
8.Martin TC. Echocardiographic findings in an Afro-Carib-
bean population referred for evaluation of incidental bundle 
branch block on electrocardiogram. West Indian Med J. 
2009;58(6):601-3.
9.Lee SJ, McCulloch C, Mangat I, Foster E, De Marco T, 
Saxon LA. Isolated bundle branch block and left ventricular 

dysfunction. J Card Fail 2003; 9: 87–92.
10.Eriksson P, Wilhelmsen L, Rosengren A. Bundle-branch 
block in middle-aged men: risk of complications and death 
over 28 years. The Primary Prevention Study in Goteborg, 
Sweden. Eur Heart J 2005; 26: 2300–6.
11.Kuhn H, Breithardt G, Knieriem HJ, Kohler E, Losse B, Sei-
pel L, et al. Prognosis and possible presymptomatic manifesta-
tions of congestive cardiomyopathy (COCM). Postgraduate 
Medical Journal 1978; 54:451–461. 
12.Haft JI, Herman MV, Gorlin R.Left bundle branch block: 
etiologic, hemodynamic, and ventriculographic consider-
ations. Circulation 1971; 43(2):279-87.  
13.Onea R, Verdun A. Increasing severity of functional mitral 
regurgitation by left bundle branch block. Heart.  2007; 93(8): 
913. doi:  10.1136/hrt.2006.089748 
14.Breithardt OA, Sinha AM, Schwammenthal E, Bidaoui 
N, Markus KU, Franke A et al. Acute effects of cardiac re-
synchronization therapy on functional mitral regurgitation 
in advanced systolic heart failure. J Am Coll Cardiol 2003; 
41:765–770.
15.Yu CM, Lin H, Fung WH, Zhang Q, Kong SL, Sanderson 
JE. Comparison of acute changes in left ventricular volume, 
systolic and diastolic functions, and intraventricular synchron-
icity after biventricular and right ventricular pacing for heart 
failure. Am Heart J 2003; 145(5):E18
16.Irwin JM, Glover MU, Barold SS. Treatment of pacemaker 
induced severe mitral regurgitation with biventricular pacing 
in two patients with a normal left ventricular ejection fraction. 
Pacing Clin Electrophysiol 2003; 26(12):2333–2335.


