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Abstract
Objective: The purpose of this study was to evaluate cardiac features associated with newly detected left bundle branch block (LBBB) in the outpatient
department. Methods: A total of 57 patients with LBBB pattern were evaluated using electrocardiography (ECG). Patients were assessed based on their
sex, age, detailed history, and cardiovascular symptoms. Cardiac investigations including ECG and echocardiography were performed. Results: The
study included 30 (52.6%) males and 27 (47.5%) females, aged between 35 and
80 years. Dyspnoea (35.1%) and chest pain (22.8%) were the most common
symptoms. 54.4% were hypertensive and 17.5% were diabetics. 28% had Left
ventricular systolic dysfunction, and 24.5% had aortic valve disease. Left ventricular hypertrophy without any other structural heart disease was present in
28% of the patients. Only 24.5% patients presented with LBBB had a structurally normal heart in echocardiography. Myocardial performance index in
echocardiography was abnormal in LBBB irrespective of the presence of
structural heart disease. Conclusion: The prevalence of LBBB was found to
increase with age and had slight male preponderance. Dyspnoea on effort was
the most common presenting complaint, followed by chest pain and incidental detection of ECG abnormality. Most of the patients were hypertensive.
Only 24.5% patients with LBBB had a structurally normal heart. MPI was abnormally high in the presence of LBBB despite having a normal left ventricular ejection fraction.
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1. Introduction
Left bundle branch block (LBBB) is an electrical cardiac conduction abnormality
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in the main left bundle branch. In this condition, the left ventricle activation is
delayed, which delays the contraction of left ventricle later than the right ventricle [1] [2]. LBBB is also defined as the duration of the QRS on the electrocardiography (ECG) greater than 120 ms, slurred R wave in leads I, V5, and V6, RS
pattern in V5 and V6, and absent Q waves in left lateral leads [3]. Framingham
studies have shown that changes in QRS voltage and ventricular repolarization
are a significant factor in determining cardiovascular diseases [4]. LBBB is
commonly seen in patients with underlying heart disease [5]. LBBB is also a
known risk factor for cardiovascular morbidity and mortality in the general
population [6]. The lifetime risk development of LBBB is 0.7% in healthy male
subjects [3]. LBBB is also a strong adverse prognostic sign associated with sudden cardiac mortality in patients [7]. LBBB alters the pattern of ECG which is
associated with left ventricular hypertrophy (LVH) [8]. It is related to cardiovascular pathologies involving the conduction system and the myocardium,
such as coronary artery disease (CAD), cardiomyopathy, LVH, and drug effects
[9] [10]. Moreover, LBBB can be observed in the absence of any of these risk
factors with structurally normal heart in some patients [3]. LBBB is most commonly correlated with CAD. Among patients with CAD, the presence of LBBB
correlates with more extensive disease. Sometimes it is the only manifestation of
acute myocardial infarction [11]. LBBB with left axis deviation has a worse diagnosis than LBBB with a normal axis, and common causes of left axis deviation
include myocardial dysfunction [12]. Some studies have revealed a correlation
between LBBB and left ventricle systolic and diastolic dysfunction in patients
[13]. The myocardial performance index (MPI) is quantifiable with tissue
Doppler echocardiography index. However, MPI provides the information about
combined systolic and diastolic functions and is reported to be investigated from
the point of analysis of its relation to heart diseases. MPI has been demonstrated
to determine parameters in both the diagnostic and prognostic of different cardiac events [14]. The prevalence of LBBB in patients attending cardiology outpatients and various etiologies of LBBB has not been studied previously. Therefore,
the present study was to investigate cardiac features associated with newly detected LBBB in the outpatient department. Also, we assessed whether MPI could
be used to predict left ventricular function outcome in patients with LBBB.

2. Methods
The study was undertaken at Kottayam medical college, in the department of
cardiology from September 2005 to August 2006. Fifty-seven patients with LBBB
pattern in the ECG were included in this study. Patients were having a documented LBBB and on follow-up in the cardiology, or medical outpatient department were excluded from this study. Also, patients with features and symptoms suggestive of the acute coronary syndrome were excluded. Prior to the initiation of the study, the protocol was approved by institutional ethical committee (IEC).
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2.1. Patient Population and Study Design
Detailed history, clinical parameters and cardiovascular symptoms were assessed. ECG and echocardiography were also performed. During echocardiography, all routine chamber measurements, left ventricular ejection fraction
(LVEF), Doppler evaluation of the flow across each valve and MPI were assessed.
MPI as a simple and consistent index of a sum of isovolumic contraction time
(IVCT) and isovolumic relaxation time (IVRT) divided by ejection time (ET)
was calculated by Tei et al. [15] as shown in Figure 1. The sum of IVCT and
IVRT is equal to the difference between the interval from Cessation to the onset
of the Mitral inflow (MCO) and ET.

=
MPI

( IVCT + IVRT )

ET

where, IVRT = measured from a closure of aortic valve and opening of mitral
valve, IVCT = measured from a closure of mitral valve and opening of aortic
valve, ET = measured from opening and the closure of the aortic valve on the left
ventricular outflow velocity profile.

2.2. Statistical Analysis
Statistical analysis was carried out using Microsoft Excel spreadsheet (version
2007, Microsoft Corp, Seattle, Washington). Values were expressed as a mean ±
standard deviation or as percentages.

3. Results
The age of the patients varied between 35 - 80 years. The mean age was 62.7
years. Among 57 patients, 30 (52.6%) were males, and 27 (47.3%) were females
in the studied population. Table 1 shows the baseline characteristics of 57 patients. The most common clinical presentation was dyspnoea, in 20 (35.1%)

Figure 1. Doppler evaluation of myocardial performance index (MPI).
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Table 1. Baseline characteristics of the study population (n = 57).
Characteristics

(n = 57)

Age

62.7

Gender
Male

30 (52.6%)

Female

27 (47.3%)

Symptoms
Dyspnoea

20 (35.1%)

Incidental

17 (29.8%)

Chest pain

13 (22.8%)

Angina

4 (7%)

Others

11 (19.3%)

Clinical Examination
Hypertension

31 (54.4%)

Diabetes mellitus

10 (17.5%)

Smoking

10 (17.5%)

COPD

6 (10.5%)

CAD

9 (15.8%)

Anterior wall MI

5 (8.8%)

Effort Angina

1 (1.8%)

Unstable angina

1 (1.8%)

Unknown

2 (3.5%)

Syncope

2 (3.5%)

Fever

1 (1.8%)

Sinus rhythm

55 (96.5%)

Atrial Fibrillation

2 (3.5%)

LVS3

5 (8.8%)

LVS4

11 (19.3%)

Basal ESM

12 (21%)

Apical Systolic Murmur

7 (12.3%)

Non-Cardiac Symptoms
Leptospiral myocarditis

1 (1.8%)

Stroke

1 (1.8%)

Hyperthyroidism

1 (1.8%)

Hypothyroidism

1 (1.8%)

PVOD

1 (1.8%)

ACA aneurysm

1 (1.8%)

Pneumonia

1 (1.8%)

Cirrhosis

1 (1.8%)

COPD—Chronic obstructive pulmonary disease, CAD—Coronary artery disease, MI—Myocardial
infarction, LVS3 and LVS4—Left ventricle S3 and S4, ESM—Ejection systolic murmur, PVOD—Pulmonary
veno-occlusive disease, ACA—anterior cerebral artery.
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patients, chest pain in 13 (22.8%) patients, typical angina in 4 (7%) patients,
syncope in 2 (3.5%) patients and fever in 1 (1.8%). Seventeen (29.8%) LBBB was
detected incidentally during evaluation of non-cardiac symptoms. In our study,
around 31 (54.4%) patients were hypertensives, 10 (17.5%) patients were diabetics, 10 (17.5%) patients were smokers and 6 (10.5%) had chronic obstructive
pulmonary disease (COPD). Among 9 (15.8%) CAD patients, five patients had
anterior wall myocardial infarction, 1 (1.8%) patient had a history of unstable
angina, 1 (1.8%) patient was on treatment for chronic stable angina and in 2
(3.5%) patients, the nature of CAD was not clear. 55 (96.5%) patients were in
sinus rhythm, and 2 (3.5%) patients had atrial fibrillation. Left ventricle S3 and
left ventricle S4 were present in 8.8% and 19.3% patients respectively. As shown
in Table 2, mean PR interval was 156.36 ms (120 - 260 ms), and two patients
Table 2. ECG and Echocardiography data of study group.
(n = 57)
ECG
PR interval (ms)

156.36 (120 - 260)

Mean QRS axis (ms)

−17.10 (−60˚ to +60˚)

Mean QRS width (ms)

133.33 (120 - 160)

Mean QTc (ms)

433.59 (400 - 500)

LAE-ECG

9 (15.8%)

Echocardiography

LBBB

Normal

LVIDd (cm)

4.74 (3.3 - 6.7)

4.47 (4.60)

LVIDs (cm)

3.49 (2.16 - 5.97)

2.92 (3.35)

LVEF (%)

59.78 (18% - 82%)

67 (61.75%)

LA size

3.75 (2.7 - 5.7)

3.67 (3.66)

Mean MPI

0.67 (0.3 - 1.47)

0.66 (0.70)

Conc LVH

32 (56.14%)

Mean TR

28.58 (14 - 63)

RWMA

6 (10.5%)

Mitral Regurgitation

18 (31.6%)

Aortic Regurgitation

13 (22.8%)

Aortic Stenosis

4 (7%)

Sclerotic Aortic valve

14 (24.6%)

Aortic valve disease

14 (24.5%)

LVD

16 (28.0%)

Only LVH

16 (28.0%)

Structural normal heart

14 (24.5%)

LAE—left atrial dilatation, ECG- Electrocardiography, LVIDd—Left ventricular internal diameter end diastole,
LVIDs—Left ventricular internal diameter end systole, LVEF—left ventricular ejection fraction, LA size—Left
atrial size, MPI—Myocardial performance index, Conc LVH—left ventricular hypertrophy, TR—Tricuspid
regurgitation, RWMA—Regional wall motion abnormality, LVD—Left ventricular dysfunction.
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with LBBB had prolonged PR interval. Mean QRS axis duration and QRS width
were −17.10 (−60˚ to +60˚) and 133.33 ms (120 - 160 ms), respectively. The
mean QTc interval was 433.6 ms (400 - 500 ms). Furthermore, 9 (15.8%) patients had left atrial dilatation in ECG. The echocardiographic data of study
groups are presented in Table 2. The mean left ventricular internal diameter end
diastole, and end systole was 4.74 cm (3.3 - 6.7 cm) and 3.49 cm (2.16 - 5.97 cm),
respectively. Mean LVEF was 59.78% (18% - 82%). Mean left atrial dimension
was 3.75 cm (2.7 to 5.7 cm). Concentric LVH was present in 32 (56.14%) patients. Regional wall motion abnormality suggestive of coronary artery disease
was present only in 6 (10.5%) in a left anterior descending region in the patients.
Mild mitral regurgitation was seen in 18 (31.6%) patients and moderate mitral
regurgitation in 4 (7.0%) patients. 14 (24.6%) patients had a sclerotic aortic
valve. Among those, 13 (22.8%) patients had aortic regurgitation, (2 (3.5%) patients had moderate, and 11 (19.2%) had mild aortic regurgitation). Aortic stenosis was present in 4 patients (7%), out of which 2 (3.5%) patients had severe
aortic stenosis. Furthermore, 16 (28%) patients had left ventricle systolic dysfunction. After excluding those patients with aortic valve sclerosis, 14 patients
(24.5%) had aortic valve disease, and LVH was present in 16 (28%) patients. 14
(24.5%) patients had a structurally normal heart. Mean myocardial performance
index (MPI) was 0.67 (0.30 - 1.47). The structurally normal heart patients were
analyzed as shown in Table 2. In patients with normal heart, MPI was 0.66. MPI
was 0.70 in the total group. This value of MPI was high for a normal heart without LBBB, where a value above 0.50 is taken as abnormal.

4. Discussion
The present study elucidated whether the MPI can be used to predict left ventricular function with the presence of newly detected LBBB in ECG. LBBB is also
associated with functional impairment of hemodynamic, systolic and diastolic
function. It is accompanied by progressive left ventricle dilatation and mitral
regurgitation [16]. The Framingham study revealed a clear association between
LBBB and severe cardiovascular diseases such as hypertension, coronary heart
disease and cardiac enlargement [17]. Our study result demonstrated that about
54.4% patients with LBBB had hypertension; around 15.8% patients had CAD,
and left ventricle systolic dysfunction was present in 28% patients. In similar
studies by Bhardwaj et al., 48% patients with LBBB had hypertension, 23% patients had CAD, and left ventricle systolic dysfunction was present in about 56%
patients. The majority of their patients were aged 50 years or more [18]. These
findings were similar to our study, the majority of patients were above 50 years
or older with slight male preponderance. Among 57 patients, dyspnoea (35.1%)
on effort was the most common symptom, followed by chest pain and incidental
detection of ECG abnormality. Our study results were nearly consistent with
Bharath et al. which reported common presentation was dyspnoea (35.3%) followed by chest pain in patients with LBBB. In this study, PR interval, QRS axis,
DOI: 10.4236/wjcd.2018.82014
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and QRS width were also assessed in patients with LBBB. In the presence of
LBBB, most of the patients had a PR interval, QRS axis, and QRS width within
the normal range. Among eight patients who had left axis deviation (i.e., axis
beyond −60 to the left), only 2 had a structurally normal heart. Park et al. study
which reported that LBBB with left axis deviation has an inferior prediction than
LBBB with a normal axis. The myocardial disease has been suggested as a significant cause of left axis deviation [12]. We found that the left axis deviation in
ECG is more common among patients with structural heart disease. In the current study, the echocardiographic manifestation left ventricle systolic dysfunction was present in about 28% patients. Our study results of left ventricle systolic
dysfunction agreed with Bharath et al. [3]. After excluding patients with aortic
valve sclerosis without significant left ventricular outflow tract obstruction,
24.5% patients had aortic valve disease. LVH without any other structural heart
disease was present in 28% patients. The structurally normal heart was presented
only in 24.5% patients with LBBB. This result was similar to the study by Bharath et al. and Bhargava et al. [3] [19]. Furthermore, left atrial size was almost
same between LBBB and normal heart patients. Most of the echocardiography
parameters were different between LBBB and normal heart patients based on
MPI findings. The values of MPI were above that of the normal heart without
LBBB. The MPI in echocardiography was abnormal in LBBB irrespective of the
presence of structural heart disease. The study shows that MPI did not have
much value in the assessment of Left ventricular function in the presence of
LBBB in ECG.

5. Study Limitations
The present study had a few possible limitations. The number of patients with
LBBB was relatively less, and the follow-up period was short. Patients with characteristic and sign suggestive of the acute coronary syndrome were excluded
from this study.

6. Conclusion
The prevalence of LBBB was found to increase with age and had slight male
preponderance. Dyspnoea on effort was the most common presenting complaint, followed by chest pain and incidental detection of ECG abnormality.
Most of the patients were hypertensives. Only 24.5% patients with LBBB had a
structurally normal heart. MPI was abnormally high in the presence of LBBB
despite having a normal LVEF.
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