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Abstract
Background: Conduction defects including various types of atrioventricular blocks and bundle branch blocks,
may occur as complications of acute ST elevation myocardial infarction, and are associated with increased shortand long-term mortality rates.
Objectives: To determine the prevalence of conduction defects in patients with STEMI during hospital stay.
Materials and Methods: This prospective study included 100 consecutive cases (72 males, 28 females) of
STEMI at Slemani cardiac center, with mean age of (60.06±12.86 years). The initial ECG was done immediately
after the patient's admission, observation of patients performed in CCU and daily ECGs were done. Conduction
defects whither transient or present on discharge were recorded.
Results: Out of 100 patients, 78% of patients had no significant conduction defects, 22% of patients developed
various types of conduction defects, of which 10 patients (45.45%) had transient conduction defects, and 12 patients
(54.5%) had permanent conduction defects. 50% of conduction defects were atrioventricular blocks all with inferior
MI, the other 50% were intraventricular blocks. patients with conduction defects had significant higher mortality
rates. the mean age of patients with conduction defects (mean=65.1year) was higher than those without conduction
defects (mean=58.6 year).
Conclusion: Conduction defects are frequent complications of myocardial infarction in Slemani, even with
reperfusion therapy, associated with high mortality, and their prevalence is increased with increasing age. All
atrioventricular blocks had occurred with inferior STEMI while intraventricular blocks had occurred with variable
types of STEMI.

Keywords: STEMI; Conduction defects; Sulaimanyia, Iraq

Introduction
Wilhelm His had suggested in1899 that a lesion of the bundle he had
described might be the cause of Adams-Stokes disease. Evidence
accumulated slowly until 1930 that the errors was finally corrected [1].
The presence of conduction defects complicating acute myocardial
infarction (MI) is relatively frequent and is associated with increased
short- and long-term mortality rates [2-4]. The important finding of
heart block in patients with acute MI has some remarkable prognostic
implications [5]. The initial data concerning the frequency of heart
block after acute MI were largely derived from studies performed
before the development of acute revascularization strategies in the
1990 [2,4,6-12].
Thus, only extensive damage that includes most of the ventricular
septum and the anterior wall may interrupt the conduction of the left
bundle [13]. Regarding conduction disturbances and infarct location,
the clinical management of patients with conduction abnormalities
after an MI depends in part upon the location of the infarct. Secondor third-degree AV block associated with inferior wall MI is located
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above the His bundle in 90 percent of patients [12,14]. AV block
associated with anterior MI is more often located below the AV node
[12].
Mobitz type I (Wenckebach), and complete heart block are
commonly seen, since the SA node, AV node, and His bundle are
primarily supplied by the RCA [14]. Less commonly, anterior MI
produces first degree AV block below the level of the AV node, a
situation that should be presence of a widened QRS complex [15].
High degree AV block: High (second or third) degree AV block occurs
in approximately 9.8 percent of patients with an inferior MI who
receive thrombolytic therapy [15]. Approximately one-half of cases are
present on admission and one-half develop in the 24 hours after
thrombolytic therapy is given [16]. Inferior MI is typically associated
with the more benign second-degree AV block of the Wenckebach type
(Mobitz type 1); Mobitz type II is uncommon in this setting, generally
occurring with anterior MI. Mobitz type I block is usually transient,
resolving in most cases within five days. Rarely, RCA occlusion
produces complete heart block (CHB) that is usually transient but may
persist. The latter finding suggests concurrent involvement of the left
coronary system, resulting in poor collateral flow [15].
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Anterior MI

Results

Serious conduction disturbances more commonly occur with
anteroseptal MI, and the degree of arrhythmic complications is usually
directly related to the extent of infarction [17]. High degree AV block:
High (second or third) degree AV block occurs in approximately 3.2
percent of patients with an anterior MI who receive thrombolytic
therapy [15]. Second degree AV block with anterior MI is usually at the
level of the AV node or below and is almost exclusively a Mobitz type
II block. The clinical course may be unpredictable, with CHB
developing with little warning. AV nodal Wenckebach can occur with
occlusion of the left circumflex artery in the 10 percent of individuals
whose AV node is supplied by this artery [9].

One hundred patients 72 male and 28 females with STEMI were
included in the final analysis. With mean age 60.06 ± 12.86 years
(range 35-88), 60 patients (60%) were aged above 55 years, and the
most prevalent age group was 60-69 years (30%) (Table 1).

Problems with the diagnosis of acute STEMI and conduction
defects
The electrocardiographic (ECG) diagnosis of MI is more difficult
when the baseline ECG shows a bundle branch block pattern that may
precede or be a complication of the infarct or the patient has a paced
rhythm [18-22]. With incomplete blocks, the QRS interval is between
100-120 msec. Partial fascicular blocks in the left bundle system (left
anterior or posterior fascicular blocks) associated with shifts in the
frontal plane QRS axis (leftward or rightward, respectively). The
presence of a prolonged PR interval and bi-fascicular block does not
necessarily indicate tri-fascicular involvement [23].

Materials and Methods
This prospective study carried out in Slemani cardiac center in
Slemani during 1st January 2015 to 1st November 2015. A total
number of 100 patients (72 males and 28 females) admitted to the
coronary care unit (CCU) of Slemani cardiac center were included in
the study after obtaining an informed consent, all cases were diagnosed
with ST Elevation Myocardial Infarction (STEMI), a brief history was
obtained from each patient presenting with chest pain including
presence of risk factors like diabetes, smoking, hypertension and
previous history of Ischemic heart disease (IHD). A brief clinical
examination was done.

Variable

No.

%

30-39

2

2

40-49

23

23

50-59

21

21

60-69

30

30

70-79

15

15

80-89

9

9

Total

100

100

Male

72

72

Female

28

28

Total

100

100

Age mean ± SD (60 ± 12.86 years)

Gender

Table 1: Demographic characteristics of STEMI patients.
Number of smokers was 51 (51%), of which (82.35%) current
smoker, (17.65%) ex-smoker, Mean random blood sugar (RBS) of the
patients was 202 ± 101 mg/dl, 32 (32%) of them with previous history
of diabetes mellitus, Mean blood pressure of the patients was133 /83 ±
30/19 mm Hg, 37 (37%) of them were hypertensive, 16 patients (16%)
with family history of IHD, 13 patients (13%) with previous history of
IHD, 17 patients (17%) with past drug history of beta blockers, and 40
patients (40%) with more than one risk factor (Table 2).

Inclusion criteria
All patients of both genders sustaining acute ST elevation
myocardial infarction were included in this study. Patients with old
established conduction defects based upon their old medical record,
patients with advanced heart failure, renal failure, prior coronary
artery bypass surgery, patients who was died on arrival, previous
LBBB, paced rhythm and Brugada syndrome where excluded.

Types of
conduction
defects

No. of patients
(%) (N=100)

Permanent/Transient

% With in
defects
(N=22)

2nd degree
block, Mobitz
type 1

1 (1)

0/1

4.5

2nd degree
block, Mobitz
type 2

1 (1)

0/1

4.5

CHB (3rd
degree AV
block, narrow
QRS)

5 (5)

0/5

22.7

Statistical Analysis
All data were entered to SPSS-21, frequency and percentages were
calculated for categorical variables like gender, risk factors, types of
myocardial infarction, and conduction defects. Descriptive statistics
presented as (mean ± standard deviation). Analytic analysis was
conducted to association and differences between compared variables
by using t test, bivariate, and chi square test, and fisher's exact test,
which was used if more than 20% expected variables were less than 5.
The p ≤ 0.05 was considered significant.
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CHB (wide
QRS)

1 (1)

0/1

4.5

RBBB

4 (4)

4/0

18.2

LBBB

1 (1)

1/0

4.5

Bifascicular
block

5 (5)

Total

22 (22)

22.7
12 / 100

100

Table 2: The frequency of different types of conduction defects.
Hospital stays of patient 1.95 ± 1 day, with a range of 1-6 days, most
of the cases stayed 1day (38%) followed by 2 days (37%) and 3 days
(22%) respectively. Mean heart rate (HR) of patients on admission was
83 ± 24 beat/minute with a range of 32-166 beat/minute.
Out of hundred patients 41 (41%) had inferior, 32 (32%) anterior, 13
(13%) anteroseptal, 11 (11%) anterolateral and 3 (3%) had lateral ST
Elevation Myocardial Infarction (STEMI) (Figure 1).

resolved after thrombolytic (Table 2). All atrioventricular blocks had
occurred with inferior STEMI while intraventricular blocks had
occurred with variable types of STEMI (Table 3). The only patient with
CHB (wide QRS) developed in inferior STEMI, RBBB developed in (1
anterior, 1 anteroseptal. 1 inferior and 1 anterolateral), LBBB
developed in lateral STEMI, and bi-fascicular blocks developed in (1
Anterior, 1 Anteroseptal, and 3 Anterolateral) (Table 3).
Types of STEMI
Types of
conduction
defects

Total

Anterose
ptal

Anterola
Inferior teral

Lateral

0

0

4

0

0

4

2nd degree
block, mobitz
type 1
0

0

1

0

0

1

2nd degree
block, mobitz
type 2
0

0

1

0

0

1

CHB (3rd
degree AV
block, narrow
QRS)
0

0

5

0

0

5

CHB (wide
QRS)

0

0

1

0

0

1

RBBB

1

1

1

1

0

4

LBBB

0

0

0

0

1

1

Bifascicular
block

1

1

0

3

0

5

1st degree
block

Anterior

Table 3: Conduction Defects VS Types of STEMI.

Figure 1: Types of STEMI.
Out of 100 patients, 78 (78%) of patients had no significant
conduction defects, 22 (22%) of patients developed various types of
conduction defects, 10 patients (45.45%) of conduction defects were
transient 5 of them resolved after PCI, 1 of these 5 patient resolved
spontaneously before PCI, and 5 conduction defects resolved after
thrombolytic, only 12 (54.54%) of conduction defects were persistent.
Out of 22 (22%) conduction defects 11 (50%) had atrioventricular
block 4 (18.18%) of them had 1st degree block 3 were present on
discharge one of them was died, 1 (4.5%) had 2nd degree block Mobitz
type 1 which was transient resolved after thrombolytic, 1 (4.5%) had
2nd degree block Mobitz type 2 which was transient resolved
spontaneously, and 5 (22.7%) had 3rd degree AV block (narrow QRS)
all were transient resolved after PCI and thrombolytic.
The other 11 (50%) of patients with conduction defects had
intraventricular block, 1 (4.5%) had CHB (wide QRS) resolved after
thrombolytic, 4 (18.18%) had isolated RBBB two of them were present
on discharge one of them was died only one of them resolved after
thrombolytic, 1 (4.5%) had LBBB which was present on discharge and
5 (22.7%) had bi-fascicular block all with (RBBB+ LAHB), three of
them were present on discharge one of them was died only one of them
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Figure 2: Types of STEMI VS conduction defects.
A significant association was observed between STEMI types and
atrioventricular and intraventricular blocks (p=0.004) all
atrioventricular blocks developed with inferior STEMI, while most of
the intraventricular blocks developed with anterior, anteroseptal, and
anterolateral STEMI (Table 4). There was no statistically significant
association between duration of conduction defects and reperfusion
therapy (p˃0.05) (Table 5).
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p
value

Types of STEMI
Anterior

Anterosept
al

Inferior

0

11

Anterolater
al

Later
al

0

0

shock three of them had no conduction defects, two of them had
conduction defects both had CHB narrow QRS.

Variable
Atrioventricular

block (N=11)

0

0.004*

Intraventricular
2
block (N=11)

2

2

4

Age

1

*Fishers’ exact test
Gender

Table 4: Distribution of atrioventricular and intraventricular
conduction blocks with STEMI types.
Smoking

Variable

Conductio
Total
n block
(n=100)
(n=22)

Perman
ent
/ p
Transie value
nt

Yes

46

10

5/5

No

54

12

7/5

Yes

58

11

6/5

No

42

11

6/5

Group

PCI

Diabetes

Hypertension
0.09

Reperfusion
Thrombol
ytic

Table 5: Distribution of duration of conduction defects in relation to
reperfusion therapy.
There was significant association between STEMI types and
presence or absence of conduction defects (p=0.005), 59% of
conduction defects developed with inferior STEMI (Table 6). The
conduction defects were higher among patients with age ˃55 years
(p=0.04) the mean age of patients with conduction defects was
65.1year, it was higher than those without conduction defects
(mean=58.6 year) with mean difference of 6.5 years (p=0.035) (Table
7). The risk of conduction defects was higher in females with OR: 1.29,
CI 95%:(0.5-3.0), but there was no significant association between
gender of patients and conduction defects (p˃0.05). The risk of
conduction defects is higher among smokers with OR: 1.5, CI 95%:
(0.8-2.7), but there was no significant association between conduction
defects and smoking history (p˃0.05). There was no significant
association between conduction defects and history of diabetes
mellitus, hypertension, family history of IHD and previous history of
IHD (p˃0.05) (Table 6).
The risk of conduction defects is higher among those patients who
had drug history of B-blockers with OR: 1.3, CI 95%:(0.4-4.1), but
there was no significant association between conduction defects and
drug history of beta-blockers. The risk of conduction defects is higher
among those patients not treated by PCI or thrombolytic with OR: 1.3,
CI 95 %:(0.4-4.0), but there was no statistically significant association
between presence of conduction defects between those who treated
and those who don't treated by PCI and thrombolytic probably due to
that conduction defects was present before doing PCI (p˃0.05).
The intra hospital death was 4 (4%) of patients 3 of them has
conduction defects one with 1st degree block, one RBBB, and one with
bi-fascicular block, there was significant association between
conduction defects and intra hospital death (p=0.03). Five patients
developed ventricular fibrillation (VF) were successfully treated by DC
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Family h/o IHD

h/o IHD

h/o B-blocker

Types of
STEMI

PCI

Thrombolytic

Death

Group

Total
(n=100)

Conducti
on block
(n=22)
p value

˃55

60

19

≤ 55

40

3

Male

72

17

Female

28

5

Smokers

51

8

Non-smokers

49

14

Diabetic

32

7

Non-diabetics

68

15

h/o hypertension

37

8

No h/o hypertension

63

14

Family h/o IHD

16

1

No family h/o IHD

84

21

h/o IHD

13

4

no h/o IHD

87

18

h/o B-locker

13

3

No h/o B-blocker

87

19

Anterior

32

2

Inferior

41

13

Anteroseptal

13

2

Anterolateral

11

4

Lateral

3

1

Yes

46

10

No

54

12

Yes

58

11

No

42

11

Intra-hospital death

4

3

Discharged alive

96

19

0.004

0.5

0.12

0.98

0.94

0.09

0.4

0.6

0.005*

0.95

0.39

0.03*

Table 6: Distribution of Conduction defects between different
variables.
There was no statistically significant difference between mean of
hospital stay of patients with and without conduction defects (mean
difference=0.6 day) (p˃0.05) (Table 7). There was no statistically
significant difference between mean of blood pressure and random
blood sugar on admission of patients with and without conduction
defects (p˃0.05) (Table 7). The mean heart rate of patient with
conduction defects on admission was 67 beats/minute, but without
conduction defects was 87 beats/minute, there was statistically
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significant difference between them (p˂0.001) (mean difference=20)
CI 95%:( 9-32) (Table 7).
95% CI of the difference
Variables

Conduction defects

N

Mean

Absent

78

58.6

Present

22

65.1

Absent

78

1.8

Present

22

2.4

Absent

78

137

Present

22

117

Absent

78

85

Present

22

72

Absent

78

196

Present

22

225

Absent

78

87

Present

22

67

Age of patients/years

Hospital stay of patients/
days

SBP on admission mm-hg

DBP on admission by
mm-hg

RBS on admission mg/dl

HR on admission bpm

Mean difference

p value

t-test
Lower

Upper

6.5

0.035

2.13

12.5

0.45

0.6

0.07

2.74

1.1

0.17

20

0.07

2.78

5.8

35.2

13

0.06

2.78

3.7

22.3

29

0.34

0.95

89.9

31.6

20

˂0.001

3.63

9

32

Table 7: The collective effect of age and symptoms on ACS.

Discussion
In the present study we realized the frequency and fate of
conduction defects and their influences on in-hospital outcome in
cases of acute STEMI. About 83% of patients received reperfusion
therapy (PCI and thrombolytic). 22% of patients developed various
types of conduction defects, compared to the previous study which has
been done in Tehran by A. Shirafkan et al. [24] reported a lower
prevalence of conduction defects 15.8% than our study, probably due
to that we took only STEMI patients but in their study only 41.5% of
patients had STEMI the remainder had non STEMI, another study has
been done in Pakistan by M. A. Bhalli et al. [25] found 17.6% which
was also lower than our results, but another study done by K. S. Woo
[26] on 636 patients of acute MI in Hong Kong, a higher rate of
conduction defects 27.1% was found.
In this study 54.5% of conduction defects were present on discharge
but 45.5% of patients with conduction defects were transient, resolved
in hospital, most of them after reperfusion therapy, this is comparable
to a study which has been done by A. Shirafkan et al. [24] who found a
similar result 52.4% permanent and 47.6% transient. Out of 22 (22%)
conduction defects 11 (11%) had atrioventricular block in our study,
this is comparable to the study which was done by K.S. Woo [26] who
found that the incidence of atrioventricular block was 11.3%, and also
a similar result 11.5% was found by R. W. Brown et al. [27] A.
Shirafkan et al. [24] reported a lower prevalence of atrioventricular
blocks 5.5%.
In the present study the remainder 11 (11%) of patients with
conduction defects had intraventricular block, was higher as compared
to a study which was done in Pakistan by M. A. Bhalli et al. [25] which
have reported the 9.2%, and is lower as compared to a study of K. S.
Woo [26] which have reported 15.8% and is comparable to 10% of the
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study of Dubois et al. [2]. In this study, out of 100 STEMI patients 4%
of them had 1st degree block, while a study has been done by A.
Shirafkan et al. [24] reported relatively a similar result of 1st degree
block 4.5%, and a lower prevalence of complete heart block (CHB)
0.75% but all of them were permanent and they didn't mentioned any
transient CHB, this is opposite to our study that all of CHBs 5% was
transient. Nguyen et al. [28] found that overall proportion of patients
with AMI who developed CHB was 4.1% (relatively similar to our
findings). M. A. Bhalli et al. [25] reported a higher prevalence of CHB
8.1% than our findings.
We found that 1% of STEMI patients had CHB (wide QRS), 4% had
isolated RBBB, 1% had LBBB, and 5% had bi-fascicular block all with
RBBB+LAHB. Shirafkan et al. [24] found that the prevalence of LBBB
was 3% which was higher than our results and they found the
prevalence of RBBB was 1.5% which was significantly lower than our
results this might be due to different ethnicity. M. A. Bhalli et al. [25]
found that the prevalence of RBBB was 4.8% relatively similar to our
findings; LBBB was 2.5% higher than our results, and bi-fascicular
block 1.4% lower than our result.
This study was supported by a previous study which was done in
Italy by Rizzon et al. [29] which was studied 325 cases and they
reported the prevalence of RBBB, LBBB and bi-fascicular block was
3.5%, 1.8% and 5.5% respectively which was relatively near to our
results. In the present study bundle branches blocks were more
common in anterior, anteroseptal, and anterolateral infarction, while
blocks at the atrioventricular node occurred almost exclusively in
inferior infarction, this association was statistically significant
(p=0.004), the same result was reported by M. A. Bhalli et al. [25].
As per our observation, there was significant association between
STEMI types and presence of conduction defects (p=0.005), overall
conduction defects (13 out of 22) were more common (59%) with
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inferior myocardial infarction, this is consistent with a study done by
M. A. Bhalli et al. [25] which reported conduction defects (34 out of
61) were more common (55.7%) with inferior myocardial infarction or
its associated combined variants, the findings of our study are also in
accordance with those of Majumder et al. [30] carried out in
Bangladesh, they found strong association of AV blocks with inferior
MI and that of bundle branch blocks with anterior MI.

4.Older patients are more prone to develop conduction defects and
its statistically significant, and this is true for patients who had slower
heart rates.

The conduction defects were higher among patients with age ˃55
years, this is consistent with a study by M. A. Bhalli et al. [25] which
reported that bundle branch blocks were more common in patients'
age more than 70 years, and also similar to a study done by J. J. Col et
al. [31] who found that the mean age of patients with intraventricular
conduction defects was higher statistically than that of patients
without such defects.
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In this study there were no significant association between
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used for those patients who generally suffer from less extensive
infarctions like non STEMI like the study of A. Shirafkan et al. in
which 58.5% of their patients had non STEMI; therefore, the
association between thrombolytic therapy and heart blocks in AMI
patients in their study is secondary to their more extensive lesions.
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one with bi-fascicular block, there was significant association between
conduction defects and intra hospital death (p=0.03), this is
comparable to the study of A. Shirafkan et al. [24] which was found
that 36 (9%) of patients was died, 9 (25%) of those patients who died
following AMI had experienced heart blocks, compared with only
63/364 (13.6%) of those who survived, the difference was statistically
significant (p<0.01), this is higher than mortality rate in our study
probably due to that (5%) of our patients had VF successfully treated
by DC shock.

Conclusion
1.Conduction defects are 22% in patients with ST elevation
myocardial infarction in Slemani, even with reperfusion therapy, and
are associated with high mortality.
2.All atrioventricular blocks had occurred with inferior STEMI
while intraventricular blocks had occurred with variable types of
STEMI. All first-degree heart blocks had occurred with inferior
STEMI, and bi-fascicular more in anterolateral STEMI.
3.There were no significant statistical associations between
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