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ABSTRACT

Objective: To determine the frequency of in-hospital mortality of patients having
ST elevation MI with right bundle branch block (RBBB) after giving emergency
treatment, within 72-hours of hospital admission.

Methodology: This observational cross-sectional study was conducted from
February to August 2012 in casualty and medical wards at National Institute of
Cardiovascular Diseases Karachi. All consecutive patients with ST elevation MI
(STEMI) having right bundle branch block were included. In hospital mortality of
every patient was assessed during 72-hrs of in-hospital admission. Data
regarding age, gender, co-morbidities, type of ST elevation MI, type of emergency
treatment and in-hospital mortality were documented. Frequencies and
percentages of categorical variables, mean and standard deviation of continuous
variables were calculated using SPSS version 17.

Results: Out of 120 patients 80.8% were males . Of all the patients 38.3% were
diabetic, 35% were hypertensive, 33.3% were smokers and 25.0% were those
who had no co morbidities. Acute anterior wall MI was found in 87.5%, inferior
wall Mlin 6.7% and acute lateral wall Ml was found in 3.3% patients while in 2.5%
patients both anterior wall and lateral wall Ml was found. The mean age of the
patients was 56.59+9.92 years. The mean duration of diabetes and
hypertension was 13.72+6.49 years and 17.12+.6.96 years respectively.
About 75% patients received streptokinase, and 25% were treated with primary
PCI. The overall mortality rate was 28(23.3%) patients mostly males 23(82.1%).
Mortality was high in 61-70 years age group 16(57.1%) while no mortality was
observed in age groups < 40 years. Mortality rate was high in smokers
15(53.6%). Mortality in acute anterior wall myocardial infarction was 27(96.4%)
and 01(3.6%) with anteriolateral wall MI. Mortality rate was very high in patients
treated with streptokinase 23(82.1%) as compared to primary PCI (p <0.05).

Conclusion: In STEMI, RBBB was an independent predictor of high in-hospital
mortality. Patients who have RBBB accompanying anterior AMI at presentation or
who develop new BBB early after fibrinolytic therapy independently have higher
mortality than patients without these conduction abnormalities.
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INTRODUCTION

Many studies have been done on left bundle branch block
(LBBB) which have concluded that LBBB is important
predictor of adverse outcome in patients with acute
myocardial infarction but little is known about mortality in
RBBB in settings of acute MI.' About 7% of patients in
RENASICA Il (National multicentre registry) found to have ST
elevation myocardial infarction with RBBB.? Conduction
defects are relatively common in acute myocardial infarction
whichincrease the short and long term mortality.’ European
Society of Cardiology and American Heart Association
recommend urgent reperfusion therapy for new or unknown
onset LBBB but data is lacking regarding use of urgent
reperfusion therapy in new or unknown onset RBBB. Right
bundle is comparatively narrow structure in conduction
tissue of the heart and is relatively more prone to ischemia.’
Blood supply of proximal right bundle is from AV nodal artery
and remaining two-third of the segment is supplied by septal
branches from left anterior descending artery, therefore
patient having acute anterior and inferior wall Ml get worse
with RBBB.° Large bulk of myocardium including
interventricular septum is at the risk of ischemia which is
responsible for adverse outcome in patients with RBBB.’
Data from reperfusion era has attributed high mortality of
patients to BBB in early phases of ST elevation myocardial
infarction.” BBB can be an independent marker for large
anterior wall Ml when it presents at onset of acute MI.° RBBB
is an independent predictor of in-hospital mortality in
patients with systolic heart failure as well.> One recently
published study in European Heart Journal with the title of
Primary Angioplasty in AMI with RBBB revealed 26% of
patients with acute left main artery obstruction presented
with RBBB on admission ECG and same study calculated in-
hospital mortality of 18.8% in patients having acute Ml with
RBBB."

Rationale of the study is that by determining the frequency of
in-hospital mortality, we will be able to see the magnitude of
patients with ST elevation MI having RBBB and therefore
these patients should be risk stratified early in emergency
department and offered revascularization therapy such as
Primary coronary intervention (PCI) or Streptokinase as
early as possible which reduces in-hospital mortality.

METHODOLOGY

This observational cross-sectional study was performed in
Casualty and medical wards at National Institute of
Cardiovascular Diseases Karachi from February to August
2012. The sampling technique was non probability
sampling. All consecutive male and female patients
between 20 to 70 years of age with ST elevation MI having
right bundle branch block after giving emergency treatment
admitted at NICVD were included after taking informed
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consent. By using open EPI sample size calculator using
prevalence of 18.8% with confidence interval of 95% and
standard deviation of 7% a sample size of 120 was
calculated. While patients with incomplete right BBB, paced
rhythm, LBBB and age <20 and >70 years were excluded.
Approval of ethical committee was sought out. All patients
admitted in Emergency Departments and other departments
of Adult cardiology in NICVD including wards and CCU
meeting the inclusion criteria were included in the study.
Informed consent was taken from each patient in this study.
In hospital mortality of every patient was assessed during
72-hrs of in-hospital admission from the time of arrival in the
emergency department. Patients were assessed on the
basis of ECG findings as per operational definitions. Data
regarding age, gender, co-morbidities, type of ST elevation
MI, type of emergency treatment and in-hospital mortality
were documented. The information was entered on
performa. Data were entered and analyzed in SPSS
version17. Descriptive analysis was performed by
calculating frequencies and percentages of categorical
variables like gender, diabetes mellitus, hypertension,
smoker, type of STEMI, in-hospital mortality and type of
emergency treatment received. Mean and standard deviation
were calculated for continuous variables such as age,
duration of smoking, HTN, DM and mortality rate. Effect
maodifiers like age, gender, co-morbidities including diabetes
mellitus, hypertension, smoking status, type of STEMI and
emergency treatment given, were controlled through
stratification. Chi-square test was applied and p-value less
than or equal to 0.05 was taken as significant.

RESULTS

The results showed that there were 80.8% males. Among
120 study subjects, 38.3% were diabetic, 35% were
hypertensive, and 33.3% were smokers and 25.0% were
those who had no co morbidities (Table 1). Among diabetics,
18 patients were neither hypertensive nor smokers, 12 were
hypertensive, 9 were smokers and 7 were hypertensive with
smoking habits. Acute anterior wall myocardial infarction
was found in 87.5% patients. Acute inferior wall myocardial
infarction was found in 6.7% patients. Acute lateral wall
myocardial infarction was found in 3.3% patients. In 2.5%
patients anterior wall and lateral wall myocardial infarction
was found. The mean age of the patients was 56.59+9.92
years (range from 29 to 70 years).The mean duration of
diabetes was 13.72+6.49 years with range from 4 to 30
years. The mean duration of hypertensionwas 17.12+.6.96
years ranging from 4 to 30 years and mean duration of
smoking was 25.5+12.44 with ranged from 3 to 50 years
(Table 2).

The age was stratified in four groups. About 9 patients were
< 40years, 26 were in 41-50 years group, 37 were in 51-60
years group , and 48 were in 61-70 years age group. As far
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as treatment is concerned, 75% patients received
streptokinase, and 25% were treated with primary PCI (Table
2). The overall mortality rate among 120 patients was
28(23.3%) patients (Table 3). Among those who scummed
to it 23(82.1%) were males and 5(17.9%) were females and
there was no significant association between mortality and

gender. Mortality was high in 61-70 years age group,
16(57.1%) followed by 51-60 and 41-50 years groups,
7(25%) and 5(17.9%) respectively and there was no
significant association between mortality and different age
groups. No mortality was observed in age groups < 40
years. According to comorbidities, mortality rate was high in

Table 1: Demographic Variables of study Population (n=120)

Gender Frequency (n) Percentage (%)
Males 97 80.8%
Females 23 19.2%
Diabetic 18 15.0%
Hypertension 20 16.7%
Smoking 21 17.5%
Diabetic and Hypertension 12 10.0%
Diabetic and Smoking 9 7.5%
Hypertension and Smoking 3 2.5%
Diabetic, Hypertension and Smoking 7 5.8%
None 30 25.0%
Total 120

Table 2: Duration of co morbidities in Study Population (n=120)

Mean £SD  95%CI Median(IQR) Max- Min

Overall Age (years) 56.59+9.92 54.80 to 58.39 58.0 (16) 29-70
Duration of Diabetic (years) 13.72+6.49 11.79 to 15.64 12.0 (10) 4-30
Duration of Hypertension (vears) 1712+ 14.95 to 19.29 20.0 (10) 4-30
Duration of Smoking (packs/years) 25.5+12.44 21.52 to 29.48 20.0 (23) 3-50

Table 3: Frequency of Mortality in Study Population (n=120)

Yes
No
Total

Frequency (n)

28
92
120

Percentage (%)
23.3%
76.7%

Table 4: Frequency of Mortality According to Different Parameters (n=120)

Parameters
Gender

Age groups

Comorbids

Location of infarction

Treatment

Description
Male

Female

<40
41-50
51-60
61-70
Diabetic
Hypertension
Smoking
AAWMI
AIWMI
ALWMI
AAWMI+ALWMI
Streptokinase
Primary PCI
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Frequency (n)

23
5
0
5
7
16
14
11
15
27
0
0
1
23
5

82.1%
17.9%
17.9%
25.0%
57.1%
50.0%
39.3%
53.6%
96.4%

*kk*k

*kk*k

3.6%
82.1%
17.9%

Percentage (%)

p-value
< 0.05

<0.05

<0.05

< 0.05

<0.05
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smokers, 15(53.6%) followed by diabetic patients with
14(50%) and hypertensive patients with 11(39.3%). There
was no significant association between mortality and
comorbids. Almost all mortality was with acute anterior wall
myocardial infarction 27(96.4%) and only 1(3.6%) with
anteriolateral myocardial infarction. Mortality rate was very
high in patients treated with streptokinase, 23(82.1%) and
mortality among patients treated with primary PCl was
5(17.9%) with no significant association between mortality
and treatment. (Table 4).

DISCUSSION

Despite revolutionary achievements in diagnosis and
management over the last three decades, acute myocardial
infarction continues to be a major public health problem in
the developing world.? The development of atrioventricular
block (AVB), particularly in anterior MI, has been shown to
confer higher in-hospital and long-term mortality.
Atrioventricular block in the setting of inferior Ml is also
associated with higher in-hospital mortality.>" The mortality
associated with complete heart block in anterior myocardial
infarction, with or without preceding right bundle-branch
block and left fascicular block, may be as high as 80
percent.’

In the current study the majority of patients were male 80.8%
and the overall average age was 56.59+9.92 years.
Diabetics was common co morbidity followed by
hypertension and smoking. Anterior wall myocardial
infarction 87.5% was more frequent than inferior and lateral
wall myocardial infarction. Streptokinase was used for
thrombolysis in 75% patients. A large community based
study consisting of 13,663 residents of the Worcester
reported that the average age of the hospitalized study
sample was 69 years and 58% were men."

Anatomically, the right bundle is composed of a single group
of fibers which arborists only at the periphery.' Physiological
evidence demonstrates that the electrocardiographic pattern
of RBBB is identical in both proximal and distal interruptions
(block) of the right-sided His-Purkinje network.™™ It has
been shown that interruption of the proximal portion of the
right-sided His-Purkinje network leads to a delay in the onset
of right ventricular contraction (manifesting clinically as a
delay between tricuspid and mitral valve closure) with a
normal subsequent sequence of right ventricular
contraction, whereas a distal block (disease affecting the
distal branches of the His-Purkinje network) will cause
asynchronous contraction of the right ventricle, thus slowing
the rate of rise of pressure in the right ventricle, without
delaying its onset, manifesting as a delay in the opening of
the pulmonary valve.”"

Combined disease is also possible in the same patient, with
generalized disease affecting the right-sided conduction
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system, causing both proximal and distal RBBB."
Prognostically, it has been shown that this distinction is
important, as proximal block caused by a single, localized
lesion has an excellent long-term prognosis, whereas distal
block caused by diffuse disease may be a manifestation of a
progressive process.'"

In this study, it is proposed that there exists a third type of
right bundle branch block—neither proximal, nor distal, but
one caused by anincreased velocity of conduction to the left
ventricle, effected by a muscular subaortic tendon coursing
between the sub-aortic portion of the interventricular
septum and the apex of the left ventricle, in this way leading
to a “relative” RBBB as conduction in the right ventricle lags
behind the increased conduction in the left ventricle.

Physiologically, this third type of RBBB behaves as a
proximal block, with a delay in right ventricular contraction,
manifested by a delay between mitral and tricuspid valve
closure. This is not the first electrocardiographic
manifestation of muscular, sub-aortic tendons. Ker
demonstrated that such a tendon can be responsible for
striking ST-segment elevation on the electrocardiogram.
The electrocardiographic feature shared by all three these
cases is a broad and notched R wave in lead aVR.
Furthermore, they also share a deep and notched S wave in
leads |, Il,aVL and V4, 5 and 6 with a broad R wave in lead V1.
In the assessment of structural causes for right bundle
branch block it is suggested that a closer look at
endoventricular structures and specifically at muscular
structures traversing the cavity of the left ventricle should be
taken. Based on the demonstrated electrocardiograms it is
suggested that a broad and notched R wave in lead aVR in
patients with RBBB may serve as an electrocardio-
graphic clue for an underlying endoventricular cause of
RBBB."

Historically, the mortality of patients with AMI and RBBB
before the thrombolytic era reached 77%." A more recent
study from Denmark still revealed the highest mortality of
AMI among patients with BBB (left or right): 33.3% patients
died in-hospital.” In one study of 1238 consecutive patients
with AMI, RBBB was found in 10.9% of patients. It was
newly diagnosed in 37.8%, was known to be old in 34.1%,
and in 28.1% the time of RBBB origin could not be
established. Right bundle branch block patients had 1-year
mortality 40.7 vs. 17.6% mortality in patients without RBBB
(P<0.001). Mortality was significantly higher for new RBBB
(43.1%, p<0.001) than for old (15.5%) and indeterminate
(15.3%) RBBB. Forisolated RBBB vsbifascicular block, early
mortality was 14.4 vs. 40.6%, and 1-year mortality was 30.2
vs. 54.2% (p<0.05 for both).* In our study the in-hospital
mortality rate 23.3%.

Kurisu et al in patients with anterior myocardial infarction
found significantly higher 30-day mortality in patients with
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RBBB compared with those without RBBB (14.0 vs. 1.9%,
p<0.01).* The study of Kleemanet al. found that patients
presenting with RBBB had higher in-hospital (26% vs. 11%,p
<0.001) mortality than patients without RBBB. * After
adjustment for differences in baseline characteristics, RBBB
remained an independent predictor of increased mortality.
Hirano et al. found that 37% of patients with AMI caused by
the LMCA occlusion present with RBBB.*

Some authors insist on other ECG changes (e.g. ST-segment
elevations) with RBBB to be present, while this is not the
case for LBBB (where it is generally accepted that LBBB
masks ST-segment shifts) for Ml diagnosis. *** Right bundle
branch block is thought not to mask the repolarization phase
changes or Q waves, therefore other ECG changes have to be
presentto conclude the diagnosis of AIM.

Gussak et al. showed that RBBB after myocardial infarction
shortened Q wave duration, thus enabling false-negative
diagnosis of inferior myocardial infarction.” Also the term
'RBBB-dependent Q-wave' was introduced by Rosenbaum et
al. who described appearance of new Q waves in leads
V1-V2 that disappeared after restoration of normal
conduction.” Thus false-positive and false negative
diagnosis of myocardial infarction can be made when
describing ECG with RBBB in suspicion of myocardial
infarction.

Outcome of STEMI patients with BBB was characterized by a
high mortality. As compared with LBBB, RBBB ECG finding
was a mortality predictor too. In our study, patients with
RBBB had trend to major incidence of anterior infarction
followed by inferior and lateral MI. In these patients ECG
criteria for diagnosis of STEMI with LBBB possibly were not
used. An analysis based on simple ST segment changes,
may help identify patients with acute myocardial infarction
who can then receive an appropriate reperfusion treatment.”
Abnormal conduction disturbance traverses the
interventricular septum toward the cardiac apex. In anterior
acute myocardial infarction, the proximal occlusion of the
left anterior descending artery produces ischemia of the
septum and RBBB. The variable anatomy in the conduction
system produces variations when ischemia or necrosis
occurs and causes conduction disturbances in STEMI,
explaining the variable incidences and prognostic meanings
of the left fascicular blocks occurring simultaneously to
RBBB.”

In present study patients with RBBB with anterior location
AMI had high in-hospital mortality. This mortality in STEMI
and RBBB may be explained by septal ischemia from a more
proximal left anterior descending artery occlusion (before
the large septal branch). It is important to emphasize that
RBBB was a consistent risk marker for in-hospital mortality.
A wider QRS duration (= 160 msec) during anterior STEMI
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and RBBB may reflect more extensive ischemia in the
conduction system; currently this ECG finding has been
used inthe risk stratification.”

In our study patients with AMI and RBBB were older and with
more frequently severe heart failure than chest pain on
admission, but even when they were matched with group for
age and Killip class, RBBB remained an independent
predictor of mortality. Patients with BRBB had larger anterior
infarcts. The severe ventricular dysfunction (lower ejection
fraction), cardiogenic shock and cardiac arrest were more
frequent among patients with AMI and BBB during
hospitalization.®

LIMITATIONS

Some asymptomatic, short lived RBBB patients may have
been underestimated, since their recognition depends
primarily on the careful attention of the ward nurse and
sensitivity of the electrical alarm in response to the changes
of the QRS pattern during ECG monitoring. Furthermore, the
number of RBBB patients, especially new permanent RBBB
patients, in this study was too small to apply for general
consideration. As is well known, the management of Ml has
dramatically changed, and the prognosis of MI, even in new
patients with new RBBB has been improved year by year. As
in all clinical trials, a selection bias could have occurred in
our study resulting in under representation of very high-risk
patients, including those with RBBB accompanying anterior
STEMI in the study. In addition, the ECG interpretation was
not performed by experts in electrocardiography. Thus, it is
not possible to study the different types of RBBB. Our
analysis was included a relative small number of patients.
We could not determine timing of onset or persistent RBBB if
"new" or "old", so we can't appreciate the importance and the
influence of this factor on patient prognostics and we can't
confirm or comment the significance of a new or a
preexisting RBBB. This study was limit to the hospitalization
period, so the conclusions regard only the short-term
outcome of patients.

CONCLUSION

The occurrence of bundle branch block in acute myocardial
infarction is indicates that infarction may be extensive and
may result in cardiac failure or death. The presence of bundle
branch block is important because it indicates seriously
jeopardized AV conduction and if hospitalized in time these
high risk subsets of patients with myocardial infarction, their
mortality can be decrease. Right bundle branch block was
found to be common in elderly men. Patients with the
abnormal ECG consisting on Right Bundle Branch Block and
ST-segment elevation and without demonstrable structural
heart disease are at high risk for sudden death. In STEMI,
RBBB was an independent predictor of high inhospital
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mortality and had at least the same risk implication than
LBBB. Patients who have RBBB accompanying anterior AMI
at presentation or who develop new BBB early after
fibrinolytic therapy independently have higher mortality than
patients without these conduction abnormalities.
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