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SUMMARY

To determine the immediate and remote prognostic significance of 

bundle branch block (BBB) associated with acute myocardial infarction (AMI), 

40 patients with AMI and BBB were studied. One hundred forty-four patients 

with AMI but without BBB were evaluated during the in-hospital phase and 45 

of them were taken as a control group. These patients were followed for an 

average of 15 months (3-28 months). Arrhythmias and left ventricular function 

were investigated with 24-hr Holter monitoring and echocardiography, respec-

tively.

The hospital mortality was significantly greater in patients with BBB than 

in the control group (32.5% vs 10.4%, p<0.001). The main cause of mortality 

was pump failure in the group with BBB (76.9%) and ventricular fibrillation in 

the control group (53.3%). The peak creatine kinase level was significantly 

higher in the group with BBB than in the control group (2094.8•}288.4IU/L vs 

416.7•}30.5IU/L, p<0.001).

In patients with BBB prophylactic temporary pacemaker insertion was 

not found to improve the hospital mortality rate. In the hospital phase, al-

though 32% of the patients with BBB had complicated arrhythmias (multi-

form, paired VPB, runs, R-on-T) the cause of death in 10 of the 13 patients 

who died was pump failure but not arrhythmia. In patients with BBB the wall 

motion index and the number of patients who had a left ventricular aneurysm 

were greater than in patients without BBB (9.5•}0.9 vs 6.3•}0.6, p<0.01 and 

52.0% vs 14.3%, p<0.01, respectively).

In patients with BBB follow-up mortality (12.0%) was lower than hospital 

mortality (32.5%). During the follow-up period there was no significant differ-

ence between patients with BBB and those without with regard to complicated 

arrhythmias (14.8% vs 15.6%).

These results indicate that the main cause of poor prognosis during the
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hospital period in patients with AMI and BBB was not arrhythmia or conduc-
tion disturbance but severe pump failure due to extensive myocardial necrosis. 
Prophylactic temporary pacemaker insertion did not improve the hospital mor-
tality rate of these patients, and patients with AMI and BBB who survive the 
in-hospital phase after infarction have a good prognosis during the following 15 
months. (Jpn Heart J 34: 145-157, 1993.)
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HE influence of bundle branch block (BBB) on survival in patients with 
acute myocardial infarction (AMI) and the question of whether or not to 

pace these patients prophylactically in the acute phase remains unresolved.1)-9)
In this study we investigated the early and late prognosis and the role of 

prophylactic temporary pacemaker use on in-hospital mortality in patients with 
acute Q-wave myocardial infarction and transient or persistent BBB. Therefore 
in these patients we studied ventricular function, the incidence and types of 
arrhythmias, the incidence of nonfatal myocardial infarction and mortality.

METHODS

We examined 312 patients with AMI who were consecutively admitted to 
our coronary care unit (CCU) between January, 1987-March, 1989. Of the 312 

patients with AMI, 40 had transient or persistent BBB. These 40 patients were 
our study group. As a control group 144 patients with AMI but without BBB 
who were consecutively admitted to the CCU were evaluated during their in-
hospital phase. Forty-five of them who were randomly chosen were followed up.

The types of BBB in the 40 patients were as follows: right bundle branch 
block (RBBB): 23 patients; RBBB+left anterior fascicular block (LAFB): 7 pa-
tients; RBBB+left posterior fascicular block (LPFB): 2 patients; left bundle 
branch block (LBBB): 4 patients; alternating bundle branch block: 1 patient; and 
isolated LAFB: 3 patients (Table I). BBB was considered transient if it was no 
longer present at the time of discharge from the hospital. Patients with 
nonspecific intraventricular conduction defect, BBB occurring only during the 
terminal phases of cardiogenic shock and isolated left axis deviation in associa-
tion with inferior myocardial infarction were excluded.

In all patients the diagnosis of AMI was based on a typical history of chest 

pain associated with the appearance of new diagnostic Q waves and characteris-
tic changes in serum enzymes. The class of heart failure for each patient was 
obtained by physical examination as defined by Killip and Kimball.10) Creatine
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kinase (CK) enzyme determinations were continued until it returned to normal 
values (22-269IU/L). The size of infarction was estimated by measuring the 

peak CK enzyme value.11)
The timing of the onset of BBB was determined by review of old, admission 

and serial electrocardiograms (ECGs). The following terminology was used: Old: 
block present on an ECG antedating infarction; Indeterminant Onset: block present 
on the first ECG with infarction but with no old ECG available for comparison; 
New: block developing in the hospital documented by serial tracings or block 

present on the first ECG with infarction but absent on ECGs taken within the 
prior 3 months.

Patients stayed in the hospital for 2-4 weeks. All patients in the CCU were 
monitored continuously during the first 3 days. Twelve-lead ECGs were taken at 
the time of admission, at least daily during the hospital period and whenever a 
change in the QRS pattern was noticed on the monitor.

In the first few days after admission echocardiographic studies were per-
formed. Echocardiograms were obtained with a Hewlett Packard model 77020A 
using a 3.5MHz transducer. Images were recorded on videotape for subsequent 
analysis. For purposes of analysis, the ventricle was divided into 11 segments.12) 
Each segment was evaluated for the presence and degree of asynergy. Wall 
motion of each segment was characterized as normal, hypokinetic, akinetic or 
dyskinetic. To grade the severity of segmental abnormality, each segment was 
assigned a numerical score based upon the type of wall motion noted. These 
scores were assigned as follows: normal, 0; hypokinesis, 1; akinesis, 2; and dyski-
nesis, 3. In order to obtain a measure of overall left ventricular function, a wall 
motion index was then obtained by summing the scores for each of the 11 
segments.13)

To evaluate the occurrence of ventricular premature beats (VPBs) and 
conduction disturbances, 24-hour Holter recordings were obtained after a con-
tinuous monitoring period. Recordings were made on a double channel Del Mar 
Avionics model 449B tape recorder and the tapes were then scanned on a Del 
Mar Avionics model 9000A Gardio Scanner. For the classification of the VPBs 
the following grading system was used: grade 0, no VPB; grade 1, less than 30 
VPB per hour; grade 2, 30 or more VPB per hour; grade 3, multiform VPB; 

grade 4a, couplets; grade 4b, salvos; grade 5, early VPB.14) Grades 0, 1 and 2 
were characterized as noncomplicated arrhythmias, and grades 3, 4 and 5 as 
complicated arrhythmias.15)

Patients who were discharged from the hospital were followed for 3-28 
months (average of 15 months). Twenty-four-hour Holter recordings, echocardio-

graphic studies, and clinical evaluation were repeated at 2, 6, 12, 18 and 24 
months after initial admission in the both groups.
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In the study group no patients underwent thrombolytic therapy, percutane-

ous transluminal coronary angioplasty or coronary artery bypass surgery.

For statistical analysis Student's t-test, chi-square test, Fisher's exact test 

and t-test were used. The results are expressed as means•}standard errors. P 

values of <0.05 were considered significant.

RESULTS

Hospital Period

Study Group

The 40 patients studied were 32 men (80%) and 8 women (20%). Their 

ages ranged from 32-82 years with a mean age of 58•}1.9 years. The infarctions 

were anterior in 32 patients (80%), inferior in 6 (15%) and anterior+inferior in 2 

(5%). Eight patients (20%) had previous myocardial infarctions.

Bundle branch block: The incidence of BBB in AMI was 12.8%. Table I 

shows the incidence of the various types of BBB and their timing of onset. In the 

23 patients with isolated RBBB, the block was transient in 7 patients and persis-

tent in 16 patients.

Atrioventricular block: Atrioventricular (AV) block developed in 8 patients 

(20%). First degree AV block was detected in 2 patients with inferior AMI. In 

one of these patients this block was transient. This patient also had transient 

Type I 2•‹ AV block. In the remaining 6 patients complete AV block (CAVB) 

developed. Clinical characteristics of these patients are seen in Table II.

Heart failure: Fifteen of 40 patients (37.5%) never developed heart failure 

(Killip Class I). Fourteen patients (35.0%) had mild heart failure (Class II), 1 

patient (2.5%) developed pulmonary edema (Class III), and 10 patients (25.0%) 

developed cardiogenic shock (Class IV). The association of class of heart failure

Table I. Incidence and Timing of Onset of Bundle Branch Block in 40 

Patients with Myocardial Infarction

BBB=bundle branch block; RBBB=right bundle branch block; LAFB=left anterior fascicular block; 

LPFB=left posterior fascicular block; LBBB=left bundle branch block; ABBB=alternating bundle branch block.
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Table II. Clinical Characteristics of the Patients with Complete Atrioventricular Block

*In these patients CAVB continued till their death .

CAVB=complete atrioventricular block; A=anterior; I=inferior; Ind=indeterminant; HF=heart failure. 

Other abbreviations: See Table I.

Table III. In Hospital Mortality and Causes of Death in Study and Control Groups

*Cerebrovascular accident .

•õ Figures in parenthesis refer to % of patients dying in each group. 

HF=heart failure; VF=ventricular fibrillation; CAVB=complete atrioventricular block.

and BBB type was as follows:

Killip Class I (15 patients): 5 transient RBBB, 6 persistent RBBB, 1 persis-

tent LBBB, 1 persistent LAFB, I transient RBBB+LAFB, and 1 persistent 

RBBB+LAFB.

Killip Class II (14 patients): 2 transient RBBB, 5 persistent RBBB, 2 tran-

sient LBBB, 2 persistent LAFB, 1 transient RBBB+persistent LAFB, 1 persistent 

RBBB+LAFB, and 1 persistent RBBB+transient LPFB.

Killip Class III and IV (11 patients): 5 persistent RBBB, 1 persistent LBBB, 

3 persistent RBBB+LAFB, 1 persistent RBBB+LPFB, and 1 alternating BBB. Of 

these 11 patients, 7 (63.6%) had new onset BBB.

In 4 patients with old BBB heart failure had not developed. On the con-

trary, pulmonary edema or cardiogenic shock developed in 26.7% of patients 

with indeterminant onset BBB and in 33.3% of patients with newly developed 

BBB. Pulmonary edema or cardiogenic shock was seen in 34.3% of patients with
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Table IV. Clinical Characteristics of the Patients Who Had RBBB with and 

without Prophylactic Temporary Pacemaker

*Of these patients one had anterior+inferior AMI .

•õ Figures in parenthesis refer to % of patients dying in each group. 

CAVB=complete atrioventricular block; HF=heart failure; VF=ventricular fibrillation. 

Other abbreviations: See Table I.

Table V. Determinants of Hospital Mortality in Patients with Acute Myocardial 

Infarction and Bundle Branch Block

MI=myocardial infarction; CAVB=complete atrioventricular block. 

Other abbreviations=See Table I.
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anterior AMI, while there was no heart failure in patients with inferior AMI.

Hospital mortality: Thirteen patients died in hospital within 12 days after 

admission. The causes of deaths of these patients are shown in Table III. CAVB 

developed in 4 of these 13 patients. In spite of prophylactic temporary pace-

maker insertion before development of CAVB, these 4 patients died from cardio-

genie shock.

In the patients with new or indeterminant onset RBBB, prophylactic tem-

porary pacemaker insertion did not influence the hospital mortality rate (Table 

IV).

Table V summarizes hospital mortality in different subsets of patients.

When patients with new RBBB were analyzed separately, 4 of 7 patients 

(57%) with AMI+new RBBB and 3 of 4 patients (75%) with new RBBB+LAFB 

or RBBB+LPFB died in hospital from pump failure.

Control Group

The control group included 41 men (91%) and 4 women (9%). Their ages 

ranged from 29-71 years with a mean age of 55•}1.3 years. The average ages of 

the 2 groups were not significantly different. AMI locations were anterior in 

57.6% and inferior in 42.4%. The incidence of anterior AMI was higher in the 

study group than in the control group (80.0% vs 57.6%, p<0.01). In the control 

group hospital mortality was 10.4% (Table III).

The average peak CK level was significantly higher in the study group than 

in the control group (2094.8•}288.4IU/L vs 416.7•}30.5IU/L, p<0.001).

Follow-Up

In the study group 2 patients were lost to follow-up. The remaining 25 

patients were followed for an average of 15.1•}1.3 months (3-26 months). In the 

control group 45 patients were followed for an average of 14.6•}1.1 months 

(5-28 months). The follow-up period was not significantly different between the 

2 groups.

During the follow-up period 3 patients (12%) in the study group died and 

5 patients (11%) in the control group died. Thus, no significant differences were 

found in late mortality between the patients with AMI+BBB and the patients 

with AMI but without BBB.

Echocardiography: There were 25 patients in the study group and 28 pa-

tients in the control group who had echocardiograms that were acceptable for 

analysis. In the study group a total of 61 echocardiographic studies and in the 

control group a total of 60 echocardiographic studies were performed (p>0.05). 

Results of echocardiographic analysis between the 2 groups are shown in Table 

VI.
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Table VI. Comparison of Echocardiographic Analysis between Study and Control Groups

LVEDD=left ventricular end-diastolic dimension; LV=left ventricle.

Table VII. Results of 24-Hour Holter Monitoring in Study and Control Groups

The study group had a significantly lower number of normal segments and 
a significantly higher number of hypokinetic segments than those found in the 
control group (44.7% vs 63.6%, p<0.001 and 29.1% vs 17.9%, p<0.01, respec-
tively). Akinetic or dyskinetic segments were also more common in the study 

group compared with the control group, but there was no significant difference. 
In the study group the number of asynergic segments was significantly higher in 
the anterior (p<0.05), inferior (p<0.001) and interventricular septum (p<0.01) 
than that found in control group.

Holter monitoring: Sixty-two Holter recordings were obtained in the study 

group and 111 in the control group (p>0.05). Results are shown in Table VII.
With regard to complicated arrhythmia, there was no significant difference 

between patients with BBB and those without (14.8% vs 15.6%).
At follow-up no new AMI developed in the study group. Also in this group 

no new conduction disturbances developed. All patients who died in this group 
had anterior myocardial infarction and the cause of death was pump failure.

DISCUSSION

In patients with AMI the presence of BBB has been noted to be associated 
with a higher mortality and a high incidence of progression to high-degree AV
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block.3)-9),16)-33) The incidence of BBB in acute infarction varies from 8% to 

28.8%16),20),26),29); in our series it was 12.8% for 312 patients.

Few studies have separated those patients who develop a conduction defect 

as a consequence of their infarction from those whose conduction abnormality 

preceded the infarction.7),23),29),33),34) However, in those patients where it has been 

possible to define the onset of the conduction defect in relation to the acute 

infarction, approximately 50% have been of acute onset.2),7),29) In our study, in 21 

patients (52.5%) BBB was of new onset and in 4 patients (10%) BBB preceded 

the infarction.

The average incidence of type II 2•‹ AV block or CAVB is 24% (8-47%).7) 

The frequency of CAVB has been related to the type of the associated BBB. 

Although reported statistics vary, approximately 23% of patients with isolated 

RBBB, 34% of patients with RBBB+LAFB, 31% of patients with RBBB+LPFB, 

and 16% of patients with LBBB progress to CAVB during the acute stage of 

infarction.2) In our patients these rates were 42.9% in RBBB+LAFB and 12.5% 

in isolated RBBB. Hindman et al reported that the risk of progression to high 

degree AV block was significantly higher in patients with new or indeterminant 

onset bilateral BBB (RBBB+LAFB, RBBB+LPFB, or alternating BBB).28) Among 

our 6 patients who had developed CAVB, 4 of them had this criterion.

When BBB complicates AMI, the site of infarction is usually anterosep-

tal.34) In our study 80% of the infarctions were anterior and the in-hospital 

mortality rate in this group was 34.4%. The overall mortality rate of patients 

with acute infarction and BBB is greater than that of patients with AMI without 

BBB (28% vs 12%).7) The degree of increase in mortality rate is related to the 

particular conduction defect present. The mortality rate of patients with isolated 

RBBB is approximately 44%, RBBB+LAFB is 38%, RBBB+LPFB is 48% and 

LBBB is 29%.2) A higher mortality rate was found in our patients who had per-

sistent RBBB and RBBB+LAFB or LPFB.

Several groups have found that patients with transient BBB secondary to 

acute infarction have a much better prognosis than patients with acute, persist-

ing defects.5),6),8),9),17) In our patients with transient BBB hospital mortality rate was 

10%. This rate is similar to that in patients who had never demonstrated BBB 

(10.4%).

Several series have attempted to separate patients with conduction defects 

present prior to infarction from those developing defects acutely as a result of 

the infarction; results indicate that absolute mortality rates in the two settings are 

similar.5),7),23),29) However, in evaluating specific lesions, new defects involving the 

right bundle (isolated RBBB, RBBB+LAFB or RBBB+LPFB) were associated 

with a higher mortality rate than the mortality rate associated with preexisting 

defects.7),9),34) In this study, of 11 patients with new onset persistent RBBB
,
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RBBB+LAFB or RBBB+LPFB, 7 died during the in-hospital period (63.6%). 
Two patients who had old RBBB were alive during the 14 months of follow-up.

Most of the studies reported that hospital mortality was directly related to 
the degree of heart failure. Myocardial infarctions with BBB without pump 
failure (Killip Class I) have a hospital mortality rate of 6% to 8%, while the 
concomitant presence of severe pump failure (Killip Class III or IV) carries a 
mortality rate exceeding 50%.4),5),7),19),27) According to these investigators the pri-
mary cause of death in these patients is pump failure or cardiogenic shock and 
not electrical instability as presented by CAVB or asystole. However, another 

group has claimed that the majority of deaths were due to CAVB, asystole, or 
ventricular arrhythmia, not pump failure.6),8),16),29) Like the former investigators 
we also had found a close association between deaths and pump failure. The in-
hospital mortality rate of our patients in Killip Class III+IV was 90.9% while 

patients in Killip Class I+II was 10.3%, and 76.9% of the hospital deaths were 
the result of pump failure.

We found that peak creatine kinase level, which reflects the degree of 
myocardial necrosis, was significantly higher in patients with BBB than in the 
control group.

Echocardiographic studies showed that left ventricular dysfunction in pa-
tients with AMI and BBB was greater than in patients with AMI unaccompanied 
by BBB. There was no significant difference between patients with BBB and 
those without with regard to complicated arrhythmias. All these data support the 
conclusion that the cause of poor prognosis for most patients with BBB was 

pump dysfunction because of the extent of myocardial damage, rather than the 
result of a conduction disturbance.

It has been known from autopsy studies that in most patients with AMI and 
BBB, the left anterior descending artery or the left main coronary artery before 
its bifurcation was occluded or grossly narrowed by atheroma or thrombus. 
Infarction was extensive and usually involved the anterior part of the left ven-
tricular myocardium and interventricular septum.5),6),22) Similarly, in our patients 
with BBB the number of asynergic segments was significantly higher in the 
anterior wall and interventricular septum than that found in patients without 
BBB. In addition, all aneurysms that were found in patients with BBB were 
located in the anterior wall of the left ventricle.

In patients who developed CAVB in association with BBB, a high mortality 
rate of approximately 85% has been noted.1) Because of the high incidence of 
CAVB in patients with acute infarction and BBB, prophylactic ventricular pac-
ing has been utilized in an effort to decrease the mortality rate in these patients. 
While all authors are in agreement regarding the necessity of temporary pacing 
in patients with CAVB and BBB, the use of prophylactic pacing for BBB without
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CAVB is much more controversial. In a retrospective multicenter study Hind-

man et al have helped to identify patients who might benefit from prophylactic 

pacemaker therapy. The authors recommended that temporary pacing be util-
ized in a high-risk subgroup which included patients who demonstrate new or 

indeterminant onset bilateral BBB.28) In the present study, of the 6 patients who 

had developed CAVB, 4 were in the high-risk subgroup. Although in all these 

patients prophylactic temporary pacemakers were inserted before the develop-
ment of CAVB, 4 patients died from pump failure during the in-hospital period. 

Again, in those patients with new or indeterminant onset RBBB prophylactic 

temporary pacemaker insertion did not influence the hospital mortality rate. As 

a result, in patients with BBB, prophylactic temporary pacemaker insertion was 

not found to be effective in improving their hospital mortality rate.

Some investigators stated that hospital survivors of AMI complicated by 

BBB have an increased risk of dying during the follow-up period after infarction 

compared to patients who survive AMI not complicated by BBB.7),30) Our follow-

up observations appear to be in contrast to this result. The results of our study 

indicate a good prognosis during the 15 months following AMI. Other studies 

also reported that the prognosis appears to be good for patients who survive the 

acute phase.4),32)

CONCLUSIONS

1. AMI+BBB is associated with a high mortality rate during the in-hospi-

tal period.

2. The main cause of poor in-hospital prognosis in patients with AMI and 

BBB was not arrhythmia or conduction disturbance, but rather severe 

pump failure due to extensive myocardial necrosis.

3. Prophylactic temporary pacemaker insertion was not found to be effec-

tive in improving the hospital mortality rate of these patients.

4. Patients with AMI and BBB who survive the in-hospital phase after 

infarction have a good prognosis during the 15 months of follow-up.
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