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Summary

The incidence and hospital course of acute myocardial infarction were observed
among randomly selected 560 patients. The mean age of the patients was
53:t6.67 years with male-female ratio 2.6:1. The incidence of right bundle.
branch block (RBBB) was 15% (84 out of 560 patients). New RBBB, old RBBB
and RBBB ofindeterminate age were observed in 33(39.25%),23 (27.40%) and
28(33.25 %) cases respectively. RBBB was isolated in 50 (60%) cases and bi-
fascicular in remaining 34(40%) cases. The rate of use of thrombolytic was
greater in RBBB group than non-RBBB group (52% vs 30.67%, P<0.05). The
complications were more frequently observed in patients with RBBB: in-
hospital mortality, 27.40% vs 10.90% (P<O.OI);use of temporary pacemaker,
15% vs 9% (P<0.05); and heart failure, 50% vs 35% (P<0.05). In sub-group
analysis, in-hospital mortality rate was higher among bi-fascicular group than
isolated RBBB group (P<0.05). Thus it appeared from the results that the
incidence of RBBB is relatively common i.e. 15% over all (84 out of 560) and
5.90% new (33 out of 560) and despite greater use of thrombolytics, some
specific in-hospital complications were significantly higher in patients with
RBBB than without, RBBB.

Introduction

Impainnent of cardiac conduction following
acute myocardial infarction (AMI) may occur
at different sites while damage to the A-V
node or bundle ofRis causes atrioventricular

block, more distal lesions result in bundle
branch or intraventricular blockI. Various

studies from the pre-thrombolytic era have

reported the incidence of right bundle branch
block (RBBB) in AMI to be between 3% and

29%2-7.Considering the anatomy and vascular

supply of the conduction system6.H,RBBB is
usually the manifestation of large infarction
that are often accompanied by heart failure,

complete AV block, arrhythmias, and a high
mortality rate2-3.The classification of RBBB
according to timing, duration and association
with fascicular block is of clinical

importancel(),".14. Left bundle branch block
(LBBB) is considered an important predictor
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of poor outcome in patients with AMps.J6,
butthe effect ofRBBB is less well understood

and has received relatively little attentionl7-
19.Moreover, many studies ofRBBB in AMI

took place in the pre-thrombolytic era.
Thrombolytic treatment limits infarct size20.

21 improves ventricular morphology and
function22, and decreases mortality23-26.In
addition to these, studies have connected the

reversibility of conduction disturbances with

coronary reperfusion27.2x,which suggest that
thrombolytic treatment can prevent the
appearance or limit the duration of bundle
branch blocks. Thus it is probable that the
current wide use of thrombolytic therapy
may have changed the overall incidence and
significance of RBBB in AMI and therefore

it is reasonable to reanalyse its meaning in
the thrombolytic era.

Based on these consideration, the aim of the

present study was to determine the current
overall incidence and prognostic significance
of RBBB complicating AMI.

Materials and methods

This \.?rospectivestudywasconductedamong
560 patients out of 920 admitted at the
coronarycareunit (CCU)ofNationalInstitute
of CardiovascularDiseases(NICVD),Dhaka
for AMI <24 hours from the onset of

symptoms during July 1998 to June 1999.
The patients who gave the history of onset of
symptomssuggestiveof AMIbefore24hours
or had ventricular fibrillation, ventricular

tachycardia, left bundle branch block or
supraventricular tachycardia on admission
BCG were excludedfromanalysis.Diagnosis
of AMI was established according to World
Health Organization (WHO) definition and
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was based on the presence of at least two of
the following three criteria: I) a clinical
history of ischaemic type chest discomfort,
2) changes on serially obtained
electrocardiographic tracings and, 3) a rise
and fall in serum cardiac markers29.31.Routine
clinical and historical data as well as infarct

complications were recorded for all patients.
All patients remained in the CCU for at least
24 hours and during th is period serial I2-lead
electrocardiograms and continuous

electrocardiographic monitoring were
performed. AMI was classified as Q or non-
Q MI depending on the presence or absence,

respectively, of pathological Q- waves in any
of the 12 BCG leads.

RBBB and fascicular block were defined

by using standard BCG criteria32;a QRS
duration of >120 ms was required. RBBB
was classified according to the time of
appearance: new if RBBB appeared after
admission or was present on admission but
was not recorded on an BCG within the

previous 6 months; old if the RBBB was
present on admission and documented on a
previous BCG; and of indeterminate age if
the RBBB was present on admission and
no previous BCG was available. According
to the presence or absence of an associated
hemiblock, RBBB was classified as bi-
fascicular or isolated. New RBBBs were
classified as transient when there was no

RBBB present at the time of hospital
discharge and permanent when the patient
either died or was discharged with RBBB
present; so presence or absence of RBBB
at the time of discharge was used to
differentiate between transient and

permanent RBBB. The diagnosis of left
anterior and left posterior hemiblock was
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made by using the criteria of Rosenboum33.
Left anterior hemiblock required a leftward
shift of the QRS axis 300or more and left
posterior hemiblock a rightward shift of the
QRS axis 1200or more. Blocks that were

found in the terminal phase of cardiogenic
shock were excluded from the analysis. The
patients were not followed up after hospital
discharge neither clinically nor
electrocardiographically.

Thrombolytictherapywas based on ACC/
AHA guidelines29and administered by the
attending physician. Streptokinase (1.5
millionU IVover 1hour) wasused according
to standard dosing protocols34.All patients
were followed up from the time of
admission to the CCU to either death or
discharge from the hospital. Early mortality
was defined as death that occurred during
the hospital stay.

The relation between categorical variables
were assessed by using contingency tables
and chi-square test. Between group
comparisons were studied by using ANOVA
complemented withmeans equalitycontrasts
using student's t test.

Results

Five hundred and sixty patients had definite
evidence of acutemyocardial infarction who
constituted our study population. Male-
female ration was 2.6:1. The mean age was
53::1:6.67years with a range of28 to 76 years.

Among 560 patients, 200(35.71%) were
treated with thrombolytic drugs. The
mean time between the onset of symptoms
and admission was 6.44::1:3.75hours for

all patients. RBBB was documented in
84(15%) patient (Table-I). New RBBBs
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were present in 33(39.25%) cases. Of these

12(36.37%) were transient and 21(63.65%)
were permanent. Among new RBBBs
20(23.81 %) was isolated and 13(15:48%)
cases were bi-fascicular block. Indeterminate

and old RBBBs were present in 28(33.33%)
and 23(27.38%) respectively. Isolated RBBB
was present in 18(21.43%) and 9(10.71%)
cases in indeterminate and old RBBBs

respectively.

Compared with patients with no bundle

branch block (BBB), those with RBBB were

more likely to be older (56::1:9.8vs 47::1:12.5,

P<O.Ol), more associated with anterior AMI

(78% vs 50%, P<0.05), more were in Killip

class- > 1 during admission (37% vs 12%,

P<O.Ol) and had less LV ejection fraction
(38::1:11vs 45::1:11,P<0.05). RBBB was found

to have no association with gender, previous
history of MI, angina, heart failure,
hypertension, diabetes mellitus and non-Q
myocardial infarction (P>0.05 ). The number

of patients receiving thrombolytic therapy
wasmoreinRBBB group than withoutRBBB

(82% vs 31%, P<O.Ol) (Table-II). .

In patients with RBBB, the unadjusted risk
for in-hospital death was about 2.5 fold
greater than that in patients with no RBBB
(27.4% vs 10.9%, P<O.OI), (Table-III).
Patients with RBBB were also more likely
than patients with no RBBB to have their
hospital course complicated by congested

heartfailure,hypotensi~nrequiringtreatment,
cardiogenic shock and cardiac arrest
(P<0.05 for all comparisons). Dlinically no
significant differences in the development of
recurrent ischaemia or angina were seen
between patients with or without RBBB
(P>0.05).
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The development of secondor third degree
heart block was slightly more common in
patients with RBBB than in patients with no
RBBB, but the difference is not statistically
significant. However, complete heart block

as a cause of death was rare; it was only
0.35% of patients with no RBBB and 0.75%
of patients with RBBB. The need for a

permanent pacemaker was also higher in
RBBB group than non-RBBB (15% vs 9%,
P<0.05)

Among the 84 patients of RBBB, new, old
and indeterminate variety of RBBB was 33

(39.3%),23 (27.4%) and28 (33.3%) patients
respectively (Table-IV).

Table-I: Classification of RBBB according to
time of appearance and association with left
fascicular block (n=84)

Variables New IndeterminateOld Total

Isolated 20(23.81%) 18(21.43)9(10.71) 47(55.9)
Bi-fascicular13(15.48) 10(11.9) 14(16.67)37(44.05)

Total 33(39.29) 28(33.33)23(27.38)84(100)

Table-II: Clinical characteristics and indexes of
AMI with and without RBBB

Table-IV: Outcome of in-hospital treatment
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Table-III: Unadjusted riskfactor for in-hospital
death and othe rcardiovascular events

in 560 patients with AMI with and

without RBBB at presentation.

Clinicaloutcome Patients Patients P-value
withRBBB noRBBB

(N=84) (N=474)

Totalin-hospital
mortalityrate(%) 23(27.4) 52(10.9) <0.01

Cardiovascularevents
otherthandeath
Congestivecardiac
failure(%) 42(50%) 167(35%) <0.05

Hypotensionrequiring
treatment(%) 19(23) 61(13) <0.05

Cardiogenicshock(%) 7(8) 19(4) <0.05

Recurrentischaemiaor
angina(%) 9(11) 48(10) >0.05

Cardiacarrest(%) 9(11) 24(5) <0.05

2ndor3'"degreeheart
block(%) 6(7) 26(5.8) >0.05

TPMused(%) 13(15) 43(9) <0.05

P> 0.01
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Discussion

The overall rate of RBBB in our study is
15%. Studies done in the pre-thrombolytic
era estimated the prevalence of RBBB in
patients with myocardial infarction to be
2.7% to 13.4%14.35-46.Other studies have

reported thatdata onthe prevalence ofRBBB
since the introduction of thrombolytic
therapy. Sgarbossa and Coworkers found
prevalence of I% for RBBB in the global
utilization of streptokinase and t-PA for
occluded arteries (GUSTO)-I trial4x.The
low prevalence of RBBB in GUSTO-l trial
probably represents selection bias based on
the entry criteria for and clinical presentation
of included patients. New by and Colleagues
reported prevalence of 13% for RBBB in
subsetof681 patientsenrolledsimultaneously
in the GUSTO-l and thrombolysis and

angioplastyinmyocardialinfarction(TAMI)-
9 trials41.Melgarjo-Moreno and associates35
reported a prevalence of RBBB of 10.9% in
1238patientswithmyocardialinfarctionwho
were admitted to three coronary care units,

and the Fibrinolytic Therapy Trialists (FTT)
Collaborative Group26noted a combined
prevalence of 4% for BBB (typeunspecified)
at presentation in pooled data on patients
suspected of having myocardial infarction
from three randomized trials of thrombolytic

therapy. Using estimates based on more than
18000 patients in each BBB group, Go and
associates49found prevalence of 6.2% for
RBBB.

According to our criteria, we considered
RBBB as new in a percentage (39.29%) that
was similar to that of Hindman et al.1Oand

Melgarejo Moren035 et al. but far bellow the
64% found by Ricou et al.14who conducted
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their study only in anterior infarction patients,
who are more often complicated with
RBBBII-13. New RBBBs could have been

underestimated in the study of Hindman et al
10 becausepatients whopresented withRBBS
in the first ECG, with infarction being absent
in ECGs taken within the two previous years,
were classified as RBBg of indeterminate

age. In contrast, this pattern of appearance of
RBBB was classified as new in the study by
Ricou et ap4 Melgarejo-Moreno et ap5 and
the present study. Half of our new RBBBs
were transient rather more than the 30% and

27% reported by Lie et aliI and Ricou et al'4
respectively.

RBBB was most frequently associated with
anterior MI and extensive necrosis (evidence

by higher Killip class & lower ejection
fraction). This finding is consistent with that
of others researchers.3.4.,o.35.36.50-53

We found RBBB associated with fascicular

block (44.05%) to a less extent than others;
72% in Hindman etaP~),an average of67% in
the review by Klin et al9and 61% in Ricou et
al'4.But our findings are consistent with that
of Melgarejo-Moreno et ap5.However, they
noticed their new RBBBs more often

accompanied by fascicular block; on the
contrary, we found a similar incidence in
new (15.48%), old (16.67%) and
indeterminate (11.9%) RBBB. Our findings
are consistent with that of Hindman et allo

who reported new, old and indeterminate
RBBB as 82%, 68% and 83% respectively.

RBBB in the pre-thrombolytic era was
associated with a high incidence of heart
failure, ventricular arrythmias and advanced
AV block2'13.In line with the findings of
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clinicopathological studies53.54 these

complications seen to be a consequence of

large infarcts associated with RBBB,

although ventricular fibrillation could also

be favoured by the existence of non-uniform

areas of block in Purkinje tissue'2.

In this study, RBBB patients had an in-

hospital mortality rate almost 2.5 times greater
than that of patients without RBBB (27.4%
vs 10.9%), a difference similar to that found

in studies by Hindman et al.1o (28% VS
12%), Ricou et al.14 (32% vs 8%) and

Melgarejo Moreno et ap5 (25.9% vs 9.9%);
whereas Klein et al.~ report an in-hospital
mortality rate of isolated RBBB of 35%.

RBBB remains a strong predictor of death
and is probably an independent marker of a
large anterior infarction. Because of its dual

blood supply, the right BB may be more
resistant of ischaemia; thus the development
ofRBBB complicating acute MI may indicate
a more extensive anteroseptal infarction
compared with new LBBBxlO.14.5.3.54.RBBB
does not see to lead directly to an increased

risk for death primarily through progressive
conduction defects and complete heart block:
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 rearly. This

supports previous work showing that CHB is
an uncommon cause of death without the

presence of severe left ventricular
dysfunctionlO,3~.56.Another explanation for
the potential association of RBBB with
increased severity of infarction is that in our

study, location of infarction was unspecified
or unknown in almost half of the patients
with RBBB. So, residual confounding may
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exist as a result of our inability to more
preciselydeterminethe locationof infarction.

New RBBB was accompanied by a higher
mortality rate than old RBBB, a finding that
contrasts with the similar rates reported by
Hindman et al. 10 (33% and 29% respectively).
These discrepancies may be due to the

different definition of new RBBB employed
in the present study and that of Hindman and
ColleagueslO, Ricou et al.14 who used a
definition similar to ours, also found a

different mortality rate fornew and old RBBB
(34% vs 14%).

Compared to the thrombolytic era, the
incidence and prognostic significance of

RBBB associated with AMI has not changed
considerably in the population currently
admitted to our coronary units. However,
there seems to be a decrease in BB and
increase in transient new RBBB which could
be attributed to the administration of

fibrinolytic therapy to a higher percentage of
patients. The clarification ofRBBB according
to timing, duration and association with
fascicular disturbance of the left bundle is of

practical interest since it corresponds to
clinical characteristics and prognosis.
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