
Introduction:

Acute coronary syndrome refers to any group of

symptoms attributed to obstruction of coronary

arteries.1 It remains one of the leading causes

of premature death in men and women despite

unquestionable progress in the management and

prevention of coronary artery disease.2 It

accounts for 16.7 million deaths every year.3 In

developing countries the prevalence of acute

coronary syndrome is increasing rapidly due to

increasing prevalence of risk factors of

atherosclerosis, which is the major cause of acute

coronary syndrome.4

The major manifestation of acute coronary

artery disease is an acute ST- segment elevation

myocardial infarction.5 It results from prolonged

myocardial ischemia precipitated in most cases

by rupture of the pre-existing plaques leading

to occlusive thrombus formation in the coronary

artery.6 Approximately three to four million

people are estimated to suffer from acute

myocardial infarction each year.7 The 2010 Heart

Disease and Stroke Statistics update of the

American Heart Association reported that 17.6

million persons in the United States have

coronary artery disease (CAD), including 8.5

million with MI.8

The right bundle branch is a long, thin, and

discrete structure composed of high-velocity

conduction Purkinje fibres. It is located in the

right side of the interventricular septum and

occupies a subendocardial position in its superior

and inferior thirds and deeper in the middle

third. There are no ramifications in most of its

course, but it starts to branch as it reaches the

base of the anterior papillary muscle. The blood

supply to the proximal segment of the right

bundle is derived from the AV nodal artery,

whereas the remaining two-thirds of the right

bundle is supplied from the septal branches of
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the left anterior descending artery.9,10 Therefore

both anterior or inferior MI may be complicated

by right bundle branch block (BBB) and

associated high mortality.11

RBBB appeared to be an independent risk factor

in patients with acute anterior myocardial

infarction (MI). Considering the anatomy and

vascular supply of the conduction system, RBBB

is usually the manifestation of large anterior MI

that are often accompanied by heart failure and

AV block, arrhythmia.12 Furthermore, RBBB

appears not only in patients with anterior

myocardial infarction but is also observed

frequently in acute MI of other locations,

especially of the left ventricular inferior wall.

Previous studies of patients with AMI and BBB,

left and right (LBBB and RBBB) at hospital

admission, both in prethrombolytic,13,14 and

thrombolytic era15,16  have reported in general

a poor overall prognosis and a high risk for short-

term death. Complete BBB, left or right, on

electrocardiogram at presentation occurs in a

wide range of 1% to 15% of patients with AMI

and represents an independent and very

important predictor of in hospital complications

and poor survival for the most

investigators.17Hirulog Early Reperfusion

Occlusion (HERO-2) trial showed, those who

developed RBBB 60 minutes after fibrinolytic

therapy was begun—and confirmed a 3- to 4-

fold higher 30-day mortality rate than among

patients with normal intraventricular

conduction.18 The high risk in these patients is

often due to a large anterior wall ST-elevation

AMI that also involves the interventricular

septum, and the RBB conduction defect reflects

ischemia or necrosis of the right bundle

traversing the septum. The extent of QRS

prolongation varies depending on whether or not

the right-bundle conduction is completely

blocked and whether other parts of the

conduction system are affected. Various AV

nodal or fascicular blocks may also occur with

RBBB. With ST elevation MI during normal

intraventricular conduction, higher ST-segment

elevation is associated with larger potential

infarct size and higher mortality,19 and ST

resolution at 60 to 90 minutes after fibrinolytic

therapy predicts better outcomes.20-22 However,

little information is available in patients with

RBBB.

With the advent of reperfusion therapies,

resolution of bundle branch block and AV block

have been reported after both primary coronary

angioplasty and thrombolysis.23-25 Previous

subset analysis of the Global Utilization of

Streptokinase and t-PA [tissue-type plasminogen

activator] for Occluded Coronary Arteries and

Thrombolysis and Angioplasty in Myocardial

Infarction  data bases showed a relatively poorer

outcome for patients with acute chest pain who

subsequently developed bundle branch block than

for those who maintained normal intraventricular

conduction throughout the hospital period.26

Methods:

This prospective cross sectional study was

conducted over a period of 1 year from March

2016 to February 2017 at the Department of

Cardiology, Dhaka Medical College Hospital,

Dhaka. The study complied with the Declaration

of Helsinki. Prior ethical approval was obtained

from the ethical review committee of DMCH.

Informed written consent was taken from each

patient.

All the patients admitted in the Department of

Cardiology, DMCH, with acute anterior STEMI

with or without complete RBBB, who received

thrombolytic therapy within the study period and

fulfilled the other inclusion and exclusion

criteria were taken as study sample.

Acute MI was defined as detection of a rise and/

or fall of cardiac biomarker values [preferably

cardiac troponin (cTn) with at least one value

above the 99th percentile upper reference limit

(URL) and with at least one of the following:

Symptoms of myocardial ischemia, New or

presumed new significant ST-segment–T wave

(ST–T) changes or new left bundle branch block

(LBBB), Development of pathological Q waves

in the ECG.27 STEMI was defined MI with new

ST elevation at the J point in at least 2

contiguous leads of ≥2 mm (0.2 mV) in men or

≥1.5 mm (0.15 mV) in women in leads V2–V3 and/

or of ≥1 mm (0.1 mV) in other contiguous chest

leads or the limb leads.28
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RBBB was defined as a prolonged QRS duration

³120 ms, with an rsr´, rsR´, or rSR´ pattern in

lead V1 or V2. If this was not present, the R

wave in V1 had to be notched with a prolonged R

wave peak time >50 ms in V1 and normal peak

time in V5 and V6. Leads V6 and I had to show a

QRS complex with a wide S wave (S duration >

R duration or > 40 ms). RBBB was further

classified according to the time of appearance

and disappearance. “Permanent RBBB” was

when RBBB appeared after admission or was

present on admission and the patient either died

or was present at discharge. “transient RBBB”

was when RBBB disappeared during the stay in

the hospital.

Data information were collected through

prepared proforma from all patients/their

relatives. All patients were evaluated by detailed

history, clinical examination and relevant

investigation was done. 12 lead ECG at the time

of admission, daily morning and as needed was

taken. In-hospital outcomes- acute LVF,

cardiogenic shock, arrhythmia, 2nd and 3rddegree

AV block, post  MI angina, death, were compared

and analyzed.

After complied data collection from all patients,

statistical analysis was performed using the

statistical package for social science (SPSS)

program, version 22 for Windows. Continuous

parameters were expressed as mean±SD and

categorical parameters as frequency and

percentage. Comparison between groups

(continuous parameters) was done by Unpaired

student’s t test. Categorical parameters were

compared by Chi-Square test. Multivariate

logistic regression analysis was performed to

identify in-hospital mortality risk among patients

with complete right bundle branch block. The

significance of the results as determined in 95.0%

confidence interval and a value of p <0.05 was

consider to be statistically significant. The

confidentiality of the patient was maintained

properly when observations were compiled by

the investigator.

Results:

A total of 184 patients were included in this study

of which 32 patients were included in group A

(acute anterior STEMI with complete RBBB) and

152 patients were included in group B (acute

anterior STEMI without any BBB or fascicular

block).

In our study male patients were predominant

and constitutes 75% in group A and 78.9% in

group B. Maximum patients were in the age

group 41-60 years, mean age was significantly

more in group A than group B(53.91±12.21 vs

48.43±11.15, p<0.05). Highest percentage had the

history of smoking (53.1% vs 47.4%) followed by

HTN (50% vs 44.7%), DL (46.9% vs 47.4%),

Diabetes Mellitus (37.5% vs 42.8%) family history

of CAD (15.6% vs 16.4%) in group A and group B

respectively.

Comparison of haemodynamic profile between

two groups revealed mean heart rate

was95.4±22.5 vs 87.95±17.5, Mean systolic blood

pressure 104.4±26.9 vs 113.4±20.4and mean

diastolic blood pressure 63.5±12.5 vs 68.2±10.7

in group A than group respectively and difference

was statistically significant.The mean left

ventricular ejection fraction was significantly low

in group A than group B(38.21±5.14 vs

40.24±4.69(Table-I)

Our study revealed in-hospital mortality rate was

21.9% vs 7.9%, p<0.05, Acute LVF 50.0% vs 26.3%,

p<0.05, Cardiogenic shock 31.3% vs 13.2%, p<0.05

and post MI angina 53.1% vs 26.3%.(Table-II)

Patients with permanent RBBB had higher

incidence of in-hospital adverse outcome

compared to patients with transient RBBB and

revealed acute LVF (54.2% vs 37.5%), cardiogenic

shock (37.5% vs 12.5%) and death (25% vs 12.5%)

respectivelyTable-III.Cardiogenic shock was the

most common cause of death in both

groups(Table-IV).

Pulmonary congestion demonstrated the

strongest relation to in-hospital mortality [RR =

2.06 (95% CI 1.59 – 2.66), p=0.001] and complete

RBBB was the second strongest cause of

mortality among the significant variables used

in this study [RR = 1.77, 95% CI (1.18 – 2.49), p

=0.018].

Mechanism of adverse effects of RBBB:

With respect to short-term mortality, the

prognosis of patients who developed bundle

branch block depends on the underlying cause.

As reported previously, the occurrence of RBBB

indicates a poor prognosis in patients with
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anterior MI.29,30 The increased mortality in

patients with RBBB may be due to more

extensive involvement of the left ventricular wall

by infarction, since pulmonary congestion was

observed more frequently in patients with RBBB.

An effect of the conduction disturbance on short-

term mortality may not come only from extensive

left ventricular impairment. An alternative

explanation for the adverse short term prognosis

may be due to dys-synchrony of the ventricles.

Some have proposed that intraventricular

conduction delay may further impair the ability

of the failing heart to eject blood.31,32 The finding

of an intraventricular conduction disturbance

has been associated with clinical instability and

an increased risk of death in patients with heart

failure.32,33 Of several explanations proposed,

sudden cardiac death due to complete AV block

may be a possible explanation for the increased

mortality in patients with RBBB during MI

Table-I

Demographic variables of the study population (n=184).

Variables Group A Group B p value

Age (Year) 53.91±12.2     48.43±11.15 0.013s

Male   75% 78.9% 0.622ns

HTN 50% 44.7% 0.586ns

DM 37.5% 42,8% 0.583ns

Dyslipidaemia 46.9% 47.4% 0.654ns

Smoking

Current smoker 53.1% 47.4%

Ex smoker 12.5% 23.0% 0.265ns

Non smoker 34.4% 29.6%

family H/O IHD 15.6% 16.4% 0.908

Heart rate (beat min) 95.4±22.5 87.95±17.5 0.039s

Systolic BP (mmHg) 104.4±26.9 113.4±20.4 0.035s

Diastolic BP (mmHg) 63.5±12.5 68.2±10.7 0.031s

Troponin- I 31.54±11.05 26.73±10.12 0.017s

LVEF% 38.21±5. 14 40.24±4.69 0.029s

Hospital stay (days) 6.38±1.80 5.20±1.69 0.001s

NS = Not significant         S = Significant

Table-II

Comparison of study patients by in-hospital adverse outcome (n=184).

Complications Group A (n=32) Group B (n=152) p value

No. % No. %

Death 7 21.9 12 7.9 0.018s

Acute LVF 16 50.0 40 26.3 0.008s

Cardiogenic shock 10 31.3 20 13.2 0.011s

Post MI angina 17 53.1 40 26.3 0.002s

Cardiac arrest VT VF 321 9.46.33.1 853

5.33.32.0 0.372ns

SVT 1 3.1 2 1.3 0.462ns

AF 3 9.4 5 3.3 0.124ns

Complete heart block 2 6.3 2 1.3 0.081ns

NS = Not significant         S = Significant
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Discussion:

A total of 184 patients were included in this study

of which 32 patients were included in group A

(acute anterior STEMI with complete RBBB) and

152 patients were included in group B (acute

anterior STEMI without any BBB or fascicular

block).

The overall frequency of RBBB in our study was

17.4%. Islam et al. in a study from Bangladesh

observed frequency of RBBB in acute MI was

15%.34 Iwasaki et al. showed frequency of RBBB

was 13.4% in patient with acute anterior MI.29

Our study showed among the RBBB group

frequency of permanent RBBB 75% and transient

RBBB 25%. Iwasaki et al.29 showed frequency of

permanent RBBB 53.6% and transient RBBB

46.4%.29 Islam et al. observed frequency of

permanent RBBB 63.65% and transient RBBB

36.37%.34

Table-III

Comparison of study patients by in-hospital adverse outcome among  RBBB groups (n=32).

Complications Permanent RBBB( n=24) Transient RBBB (n=8) p value

No. % No. %

Death 6 25.0 1 12.5 0.458ns

Acute LVF 13 54.2 3 37.5 0.414ns

Cardiogenic shock 9 37.5 1 12.5 0.186ns

Post MI angina 12 50.0 5 62.5 0.539ns

Cardiac arrest VT VF 211 8.34.24.2 101

12.50.012.5 0.726ns

SVT 1 4.2 0 0.0 0.557ns

AF 3 100.0 0 0.0 0.293ns

Complete heart block 2 8.3 0 0.0 0.399ns

Table-IV

Direct cause of death in study patients (n=19).

Variables Group A(n=7) Group B(n=12)

Permanent Transient

RBBB (n=6) RBBB (n=1)

No. % No. % No. %

Cardiogenic shock 3 50.0 0 0.0 6 50.0

Acute LVF 1 16.7 0 0.0 2 16.7

Cardiac arrest 1 16.7 1 100.0 3 25.0

CHB 1 16.7 0 0.0 1 8.3

Table-V

Relative risk of variables for in-hospital mortality in patients

with acute anteriorSTEMI with complete RBBB (n=184).

Variables Relative risk 95% CI p value

Age 1.43 1.162 – 2.345 0.025s

Complete RBBB 1.77 1.18 – 2.49 0.018s

Pulmonary congestion (acute LVF & Cardiogenic shock) 2.06 1.59 – 2.66 0.001s

Troponin I 1.52 1.173 – 2.45 0.023s

Left ventricular EF 1.53 1.125 - 2.46 0.022s
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Male patients were predominant and constitutes

75% in group A and 78.9% in group B. Maximum

patients were in the age group 41-60 years, mean

age was significantly more in group A than group

B(53.91±12.21 vs 48.43±11.15, p<0.05). Islam et

al. observed mean age was 56±9.8 in RBBB group

and 47±12.5 in without RBBB group. Bhali et

al.34,35 in a study from Abbottabad observed

mean age of 59.11 years for patients with acute

MI. Khan et al. had 75% male patients in their

total 340 patients in study on acute MI.6

Highest percentage had the history of smoking

(53.1% vs 47.4%) followed by HTN (50% vs

44.7%), DL (46.9% vs. 47.4%), DM (37.5% vs.

42.8%) family history of CAD (15.6% vs. 16.4%)

in group A and group B respectively and was

statistically not significant (p>0.05 for all

comparison).This findings were similar to the

study done by Ali et al. and Moreno et al.

Comparison of haemodynamic profile between

two groups revealed mean heart rate was

significantly more in group A than group

B(95.4±22.5 vs. 87.95±17.5, p<0.05). Mean systolic

blood pressure (104.4±26.9 vs. 113.4±20.4) and

mean diastolic blood pressure (63.5±12.5 vs.

68.2±10.7) was significantly lower in group A than

group B (p<0.05) and finding was consistent with

Islam et al34, Bhali et al.35, Wong et al.18

The mean left ventricular ejection fraction was

significantly low in group A than group B

(38.21±5.14 vs 40.24±4.69, p<0.05) and findings

was similar with Islam et al.34  and Bhali et al.35

In-hospital mortality rate was almost 2.8 times

greater in patients with RBBB than without any

BBB or FB and was statistically significant

(21.9% vs 7.9%, p<0.05), a difference similar to

that found in studies done by Islam et al34,(27.4%

vs 10.9%), Ricou et al.24 (32% vs. 8%).

In our study patients with RBBB group had

higher incidence of in-hospital adverse outcome

compared to patients without RBBB group,

Acute LVF (50.0% vs 26.3%, p<0.05), cardiogenic

shock (31.3% vs. 13.2%, p<0.05) and post MI

angina (53.1% vs. 26.3%) which was similar to

the study done by Islam et al.34 and Iwasaki et

al.29 Patients with RBBB had a relatively low

incidence of second or third degree heart block

overall, and complete heart block was the

identified cause of death only rarely. This

supports previous work showing that CHB is an

uncommon cause of death without the presence

of severe left ventricular dysfunction.11,34

Our study revealed patients with permanent

RBBB had higher incidence of in-hospital

adverse outcome compared to patients with

transient RBBB and revealed acute LVF (54.2%

vs. 37.5%), cardiogenic shock (37.5% vs. 12.5%)

and death (25% vs. 12.5%) respectively which

was similar to the study done by Moreno et al.

Experimental and clinical evidence suggests that

transient conduction disturbances may relate to

extensive but reversible ischemia and

inflammatory responses surrounding the

specialized conduction tissue. Rapid resolution

of RBBB in MI has been described and more

recently has been linked with thrombolytic

therapy. Early coronary reperfusion could

interrupt the advance of myocardial ischemia

and salvage the conduction system from

extensive dysfunction29,36

Presence of pulmonary congestion demonstrated

the strongest relation to in-hospital mortality

[RR = 2.06 (95% CI 1.59 – 2.66), p=0.001] and

complete RBBB was the second strongest cause

of mortality among the significant variables used

in this study [RR = 1.77, 95% CI (1.18 – 2.49), p

=0.018]. These findings were similar to the study

done by Iwasaki et al.29

Conclusion:

This study showed that presence of complete

RBBB in patients with acute anterior STEMI is

associated with adverse in-hospital outcome in

terms of death, acute LVF, cardiogenic shock,

post MI angina. So, the presence of complete

RBBB in patients with acute anterior STEMI

should alert physicians to an increased risk of

morbidity and mortality. This sub-group of

patients needs early detection and more

aggressive treatment and meticulous care should

be taken to optimize outcome.

Limitations

Although the result of this study is statistically

significant and support the hypothesis, there

were some limiting factors which might affect

the results. The study was conducted in a single

tertiary care hospital which may not represent
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the general population. Sample size was less than

desired number. All the patients with acute

anterior STEMI with or without RBBB were not

included due to different exclusion criteria. The

study did not have the scope of long term follow

up, so morbidity or complication in the long run

could not be determined. It could not be

confirmed whether the patients of acute anterior

STEMI with complete RBBB had a new onset or

old RBBB as none could show any previous ECG.
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