
40

41 42

43 44

45 46

47

Corresponding Author
Dr Mir Nesaruddin Ahmed 
Associate Professor, Department of Cardiology
National Heart Foundation Hospital & Research Institute, Dhaka, Bangladesh
Email: nesarmir@gmail.com 

Introduction 
Bradyarrhythmia is a common disorder encountered in 
clinical practice, can be related to cardiac diseases, of which 
Coronary Artery Disease (CAD) is one of the most 
common, or other systemic abnormalities1-5. Bradyarrhyth-
mias, defined as heart rate below 60 beats per minute, are a 
common clinical occurrence and comprise of a variety of 
rhythm disorders including Sinus Node Dysfunction (SND) 

and Atrioventricular (AV) conduction disturbances or 
blocks1,2. These disorders can result from various intrinsic 
and extrinsic conditions causing damage to the conduction 
system. Furthermore, bradycardia can be a normal                
physiologic response under certain circumstances (during 
sleep, healthy athletes). 

The clinical presentation of bradyarrhythmias ranges from 
asymptomatic electrocardiographic (ECG) findings to a 
broad array of symptoms ranges from weakness, shortness 
of breath, chest pain undue fatigue, vertigo, exercise           
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Abstract
Background: Bradyarrhythmia is a common disorder encountered in clinical practice. It can be related to cardiac diseases, 
of which coronary artery disease (CAD) is one of the most common, or to other systemic abnormalities. Patients with 
persistent or recurrent symptomatic conduction disturbances need permanent pacemaker implantation. This study was 
conducted with an aim of assessing and characterization of CAD in bradyarrhythmic patients requiring permanent pacemaker 
implantation.
Methods: This single center, hospital based prospective observational study carried out at the Department of Cardiology, 
National Heart Foundation Hospital and Research Institute, Dhaka between the periods October 01, 2020 and March 31, 
2021. Consecutive 129 patients of both men and women requiring permanent pacemaker implantation for symptomatic sinus 
node dysfunction or atrioventricular block underwent coronary angiogram were included in this study. Patients who had 
coronary artery by-pass surgery before pacemaker implantation, dilated cardiomyopathy and valvular heart disease, were 
excluded from this study.
Results: Mean±SD of age was 65.56±12.28 years. Among the patients, 85(65.9%) were male and 44(34.1%) were female. 
Coronary angiography revealed coronary artery disease in 32(24.90%) patients. Out of 109 patients presented with CHB, 25 
(23.0%) had coronary artery disease (CAD) and out of 20 patients of Sick Sinus Syndrome, 7 (35.0%) had coronary artery disease.
Conclusion: Angiographic CAD is observed in a substantial proportion (24.90%) of our patients receiving permanent 
pacemaker implantation for symptomatic bradyarrhythmia. Among the conventional coronary risk factors, DM, HTN, 
Dyslipidemia and smoking were the important markers for the judgment of further coronary artery evaluation. So, the            
diagnosis and appropriate management of concomitant CAD is likely to improve the long-term prognosis of these patients in 
addition, to benefits derived from pacing. 
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intolerance, dizzy spells and near syncope to frank syncope 
and even death. Symptoms can be either permanent or 
intermittent and unpredictable. Many individuals with 
conduction system disorder are asymptomatic and never 
seek medical attention3,4. 

Coronary angiogram is the most important tool for the 
diagnosis of coronary artery disease and their correlation 
with severe conduction disturbances that require permanent 
pacemaker implantation. Coronary angiogram more            
specifically identified the specific pathological coronary 
anatomy that might be responsible for conduction                   
disturbances. The location of the lesion in the coronary tree 
rather than severe diffuse atherosclerosis appears to be 
responsible for the conduction disturbances6. The            
prevalence of CAD in chronic conduction disorders has 
been reported to be 15–70%, depending on patient’s                
characteristics and the diagnostic modality used to detect 
CAD7-10. Although dobutamine stress echocardiography 
(sensitivity – 88%, specificity – 92%) and exercise thalli-
um-201 myocardial SPECT (sensitivity – 94%, specificity – 
31%) have been used to diagnose CAD in patients with 
transvenous pacemakers, coronary angiography remains the 
‘gold standard’ for confirming diagnosis10. Beyond its 
possible causative role, the presence of CAD makes the 
prognosis of conduction disorder worse11,12. Because 
conduction disorder is a heterogenous entity of diverse 
causes, treatment options may vary from individuals to 
individual, depending upon the specific cause and clinical 
manifestations. Permanent pacing is the cornerstone of 
treatment for most patient with symptomatic conduction 
system disease, but other therapeutic options may be helpful 
in addition to permanent pacemaker where identifiable 
cause is found13. Ischemic heart disease is an important 
cause of heart block and conduction disturbances where in 
addition to permanent pacemaker other medication may be 
helpful for better patient management13.

The relationship between bradyarrhythmias and chronic 
ischemic heart disease has been studied by several 
groups14-17. Bradyarrhythmias are not only the result of 
chronic heart disease, but also have relationships with 
specific coronary artery lesion types not observed in CAD 
patients without bradyarrhythmias11,14-17. However, unlike 
acute ischemia of the heart, in chronic cardiac ischemia, 
revascularization may not help in correcting bradyarrhyth-
mias18. Because damage to the conduction system is 
irreversible and pacemaker implantation has been the 
traditional treatment for bradyarrhythmias.

Presents study conducted to determine the extent of 
coronary atherosclerotic disease among patients who under-
went permanent pacemakers’ implantation that might be 
responsible for the conduction disturbances as well as 
assessing and characterization of CAD in bradyarrhythmic 
patients requiring permanent pacemaker implantation. To 
the best of our knowledge, there is very limited published 

data on this issue and we believe this study enrich our 
knowledge for formulating appropriate management model 
for care of such patients among Bangladeshi population.

Materials and Methods 
This was single center, hospital based prospective observa-
tional study carried out at the Department of Cardiology at 
National Heart foundation Hospital and Research Institute, 
Dhaka for a six-month period from October 01, 2020 to 
March 31, 2021.

In this study consecutive 129 patients of both men and 
women requiring permanent pacemaker implantation for 
symptomatic sinus node dysfunction or atrioventricular 
block undergone coronary angiogram were enrolled. A 
detailed history including presenting symptoms, past histo-
ry, family history of CAD or conduction disorders, history 
of atherosclerotic risk factors and drug history was taken 
from all patients. Complete physical examination, and 
baseline investigation including ECG and echocardiography 
were done of all the patients, echocardiography was done to 
rule out the significant structural heart disease or cardiomy-
opathies and to assess the left ventricular function. Patients 
who had coronary artery by-pass surgery before pacemaker 
implantation, dilated cardiomyopathy and valvular heart 
disease were excluded from this study.

Coronary angiography was performed with standard 
Judkins technique of all patients before pacemaker              
implantation in the same setting. Coronary artery disease 
was defined as the presence of any degree of narrowing in 
the coronary tree were identified in the following arteries 
and branches: left main, LAD, first three perforators, first 
diagonal, LCx, first marginal, RCA, right ventricular 
branch, PL, PDA, SAN, and AVN. Each lesion diameter 
was compared with an adjacent distal normal-looking 
segment, and lesion severity was graded in the following 
manner: 0% to 50%, insignificant; 50% to 70%, significant; 
70% to 90%, moderate; and >90%, severe. Left main 
coronary artery, LAD, and LCx were measured in the 
anteroposterior view; perforators, ramus intermedius, and 
first marginal in the RAO view; first diagonal in the RAO or 
caudocranial LAO view; and RCA, right ventricular branch, 
PL, PDA, SAN, and AVN in the LAO view. CAD was 
categorized as single vessel disease (SVD), double vessel 
disease (DVD), or triple vessel disease (TVD) according to 
number of major branches with atherosclerotic involvement. 
Among patients with obstructive CAD, the location of 
stenosis in the LAD and RCA, as the arteries supplying the 
conduction system, was classified according to Mosseri et 
al.’s classification11:

Type I: Anatomy not compromising blood supply to the 
conduction system, namely, either the absence of significant 
narrowing in the LAD, RCA, LCx, posterolateral ventricu-
lar (PLV), or posterior descending artery (PDA) or the 
presence of mid- distal LAD lesions beyond the septal branches. 

Type II: Pathological coronary anatomy involving septal 
branches emerging from the LAD, without significant 
lesions in the RCA. 
Type III: Pathological coronary anatomy compromising 
blood supply to the sinoatrial (SA) nodal or AV nodal 
branches but not compromising blood flow to the septal 
branches. This subset includes patients with distal LAD 
lesions after the septal branches. 
Type IV: Combination of Type II and Type III pathological 
coronary anatomy that compromises blood supply both to 
the septal branches and SA or AV arteries.
SA node and AV node arteries emerging from the RCA or 
LCx were arise close to their origins; the first, second, and 
third perforating septal branches (P1, P2, and P3) supplying 
the interventricular septum, which contains the bundle of 
His and the left and right bundle branches, although the 
PDA supplies the inferior part of the interventricular 
septum, which does not contain specialized conduction 
tissue but it provides retrograde blood flow to the septum in 
case of compromised flow of LAD septal branches11.

Figure 1: Classification of pathological coronary anatomy 
supplying the conduction system: type I, lesions not related 
to septal branches or the AV node; type II, lesions            
compromising blood supply to septal branches emerging 
from the LAD; type III, lesions compromising blood supply 
to the AV node; and type IV, lesions compromising blood 
supply both to septal branches emerging from the LAD and 
to the AV node. P indicates perforator; LCx, circumflex 
artery.

Results
Mean±SD of age was 65.56±12.28 years, ranging from 15 to 
95 years. Out of 129 patients 85(65.9%) were male and 
44(34.1%) were female. Mean±SD of BMI was 24.4±3.9 
and among the patients 45(34.9%) had normal BMI, 
48(37.2%) had borderline BMI and 36(27.9%) were obese. 

Considering the risk factors of coronary artery disease 
(CAD) 53(41.1%) patients had hypertension, 25(19.4%) 
patients were diabetic, 30(23.3%) were smoker and 
59(45.7%) patients were dyslipidaemic (Table 1). 
Out of 129 patients, 32(24.90%) were documented to have 
CAD on coronary angiography while 97(75.10%) did not 
have CAD. Among the patients having CAD, 12(9.3%) had 
single vessel disease (SVD), 6(4.7%) had double vessel 
disease (DVD) and 14(10.9%) had triple vessel disease 
(TVD) (Table 2). 
Considering the presentation (CHB and SSS) with presence 
and absence of CAD,109 patients had Complete Heart 
Block (CHB) and 20 patients had Sick Sinus Syndrome 
presentation (SSS). Out of 109 patients with complete heart 
block, 84(77.1%) patients had normal coronary angiograph 
and 25(22.9% had coronary artery disease (CAD). Out of 20 
patients of Sick Sinus Syndrome, 7(35.0%) had coronary 
artery disease and 13(65.0%) had normal coronary                
angiograph (Table 3).

Table 1: Characteristics of the patients (n=129)

Table 2: Distribution number of vessel and territory of 
involvement (n=129)
Variables  Frequency Percent
No of vessel involvement
SVD 12 09.3
DVD 06 04.7
TVD 14 10.9
Normal 97 75.2
Vessel territory involvement*
LMCA 09 07.0
LAD 26 20.0
LCX 20 15.5
RCA 23 17.9
*Multiple responses
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Coronary Artery Disease (CAD) is one of the most 
common, or other systemic abnormalities1-5. Bradyarrhyth-
mias, defined as heart rate below 60 beats per minute, are a 
common clinical occurrence and comprise of a variety of 
rhythm disorders including Sinus Node Dysfunction (SND) 

and Atrioventricular (AV) conduction disturbances or 
blocks1,2. These disorders can result from various intrinsic 
and extrinsic conditions causing damage to the conduction 
system. Furthermore, bradycardia can be a normal                
physiologic response under certain circumstances (during 
sleep, healthy athletes). 

The clinical presentation of bradyarrhythmias ranges from 
asymptomatic electrocardiographic (ECG) findings to a 
broad array of symptoms ranges from weakness, shortness 
of breath, chest pain undue fatigue, vertigo, exercise           

intolerance, dizzy spells and near syncope to frank syncope 
and even death. Symptoms can be either permanent or 
intermittent and unpredictable. Many individuals with 
conduction system disorder are asymptomatic and never 
seek medical attention3,4. 

Coronary angiogram is the most important tool for the 
diagnosis of coronary artery disease and their correlation 
with severe conduction disturbances that require permanent 
pacemaker implantation. Coronary angiogram more            
specifically identified the specific pathological coronary 
anatomy that might be responsible for conduction                   
disturbances. The location of the lesion in the coronary tree 
rather than severe diffuse atherosclerosis appears to be 
responsible for the conduction disturbances6. The            
prevalence of CAD in chronic conduction disorders has 
been reported to be 15–70%, depending on patient’s                
characteristics and the diagnostic modality used to detect 
CAD7-10. Although dobutamine stress echocardiography 
(sensitivity – 88%, specificity – 92%) and exercise thalli-
um-201 myocardial SPECT (sensitivity – 94%, specificity – 
31%) have been used to diagnose CAD in patients with 
transvenous pacemakers, coronary angiography remains the 
‘gold standard’ for confirming diagnosis10. Beyond its 
possible causative role, the presence of CAD makes the 
prognosis of conduction disorder worse11,12. Because 
conduction disorder is a heterogenous entity of diverse 
causes, treatment options may vary from individuals to 
individual, depending upon the specific cause and clinical 
manifestations. Permanent pacing is the cornerstone of 
treatment for most patient with symptomatic conduction 
system disease, but other therapeutic options may be helpful 
in addition to permanent pacemaker where identifiable 
cause is found13. Ischemic heart disease is an important 
cause of heart block and conduction disturbances where in 
addition to permanent pacemaker other medication may be 
helpful for better patient management13.

The relationship between bradyarrhythmias and chronic 
ischemic heart disease has been studied by several 
groups14-17. Bradyarrhythmias are not only the result of 
chronic heart disease, but also have relationships with 
specific coronary artery lesion types not observed in CAD 
patients without bradyarrhythmias11,14-17. However, unlike 
acute ischemia of the heart, in chronic cardiac ischemia, 
revascularization may not help in correcting bradyarrhyth-
mias18. Because damage to the conduction system is 
irreversible and pacemaker implantation has been the 
traditional treatment for bradyarrhythmias.

Presents study conducted to determine the extent of 
coronary atherosclerotic disease among patients who under-
went permanent pacemakers’ implantation that might be 
responsible for the conduction disturbances as well as 
assessing and characterization of CAD in bradyarrhythmic 
patients requiring permanent pacemaker implantation. To 
the best of our knowledge, there is very limited published 

data on this issue and we believe this study enrich our 
knowledge for formulating appropriate management model 
for care of such patients among Bangladeshi population.

Materials and Methods 
This was single center, hospital based prospective observa-
tional study carried out at the Department of Cardiology at 
National Heart foundation Hospital and Research Institute, 
Dhaka for a six-month period from October 01, 2020 to 
March 31, 2021.

In this study consecutive 129 patients of both men and 
women requiring permanent pacemaker implantation for 
symptomatic sinus node dysfunction or atrioventricular 
block undergone coronary angiogram were enrolled. A 
detailed history including presenting symptoms, past histo-
ry, family history of CAD or conduction disorders, history 
of atherosclerotic risk factors and drug history was taken 
from all patients. Complete physical examination, and 
baseline investigation including ECG and echocardiography 
were done of all the patients, echocardiography was done to 
rule out the significant structural heart disease or cardiomy-
opathies and to assess the left ventricular function. Patients 
who had coronary artery by-pass surgery before pacemaker 
implantation, dilated cardiomyopathy and valvular heart 
disease were excluded from this study.

Coronary angiography was performed with standard 
Judkins technique of all patients before pacemaker              
implantation in the same setting. Coronary artery disease 
was defined as the presence of any degree of narrowing in 
the coronary tree were identified in the following arteries 
and branches: left main, LAD, first three perforators, first 
diagonal, LCx, first marginal, RCA, right ventricular 
branch, PL, PDA, SAN, and AVN. Each lesion diameter 
was compared with an adjacent distal normal-looking 
segment, and lesion severity was graded in the following 
manner: 0% to 50%, insignificant; 50% to 70%, significant; 
70% to 90%, moderate; and >90%, severe. Left main 
coronary artery, LAD, and LCx were measured in the 
anteroposterior view; perforators, ramus intermedius, and 
first marginal in the RAO view; first diagonal in the RAO or 
caudocranial LAO view; and RCA, right ventricular branch, 
PL, PDA, SAN, and AVN in the LAO view. CAD was 
categorized as single vessel disease (SVD), double vessel 
disease (DVD), or triple vessel disease (TVD) according to 
number of major branches with atherosclerotic involvement. 
Among patients with obstructive CAD, the location of 
stenosis in the LAD and RCA, as the arteries supplying the 
conduction system, was classified according to Mosseri et 
al.’s classification11:

Type I: Anatomy not compromising blood supply to the 
conduction system, namely, either the absence of significant 
narrowing in the LAD, RCA, LCx, posterolateral ventricu-
lar (PLV), or posterior descending artery (PDA) or the 
presence of mid- distal LAD lesions beyond the septal branches. 

Type II: Pathological coronary anatomy involving septal 
branches emerging from the LAD, without significant 
lesions in the RCA. 
Type III: Pathological coronary anatomy compromising 
blood supply to the sinoatrial (SA) nodal or AV nodal 
branches but not compromising blood flow to the septal 
branches. This subset includes patients with distal LAD 
lesions after the septal branches. 
Type IV: Combination of Type II and Type III pathological 
coronary anatomy that compromises blood supply both to 
the septal branches and SA or AV arteries.
SA node and AV node arteries emerging from the RCA or 
LCx were arise close to their origins; the first, second, and 
third perforating septal branches (P1, P2, and P3) supplying 
the interventricular septum, which contains the bundle of 
His and the left and right bundle branches, although the 
PDA supplies the inferior part of the interventricular 
septum, which does not contain specialized conduction 
tissue but it provides retrograde blood flow to the septum in 
case of compromised flow of LAD septal branches11.

Figure 1: Classification of pathological coronary anatomy 
supplying the conduction system: type I, lesions not related 
to septal branches or the AV node; type II, lesions            
compromising blood supply to septal branches emerging 
from the LAD; type III, lesions compromising blood supply 
to the AV node; and type IV, lesions compromising blood 
supply both to septal branches emerging from the LAD and 
to the AV node. P indicates perforator; LCx, circumflex 
artery.

Results
Mean±SD of age was 65.56±12.28 years, ranging from 15 to 
95 years. Out of 129 patients 85(65.9%) were male and 
44(34.1%) were female. Mean±SD of BMI was 24.4±3.9 
and among the patients 45(34.9%) had normal BMI, 
48(37.2%) had borderline BMI and 36(27.9%) were obese. 

Considering the risk factors of coronary artery disease 
(CAD) 53(41.1%) patients had hypertension, 25(19.4%) 
patients were diabetic, 30(23.3%) were smoker and 
59(45.7%) patients were dyslipidaemic (Table 1). 
Out of 129 patients, 32(24.90%) were documented to have 
CAD on coronary angiography while 97(75.10%) did not 
have CAD. Among the patients having CAD, 12(9.3%) had 
single vessel disease (SVD), 6(4.7%) had double vessel 
disease (DVD) and 14(10.9%) had triple vessel disease 
(TVD) (Table 2). 
Considering the presentation (CHB and SSS) with presence 
and absence of CAD,109 patients had Complete Heart 
Block (CHB) and 20 patients had Sick Sinus Syndrome 
presentation (SSS). Out of 109 patients with complete heart 
block, 84(77.1%) patients had normal coronary angiograph 
and 25(22.9% had coronary artery disease (CAD). Out of 20 
patients of Sick Sinus Syndrome, 7(35.0%) had coronary 
artery disease and 13(65.0%) had normal coronary                
angiograph (Table 3).

Table 1: Characteristics of the patients (n=129)

Table 2: Distribution number of vessel and territory of 
involvement (n=129)
Variables  Frequency Percent
No of vessel involvement
SVD 12 09.3
DVD 06 04.7
TVD 14 10.9
Normal 97 75.2
Vessel territory involvement*
LMCA 09 07.0
LAD 26 20.0
LCX 20 15.5
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Introduction 
Bradyarrhythmia is a common disorder encountered in 
clinical practice, can be related to cardiac diseases, of which 
Coronary Artery Disease (CAD) is one of the most 
common, or other systemic abnormalities1-5. Bradyarrhyth-
mias, defined as heart rate below 60 beats per minute, are a 
common clinical occurrence and comprise of a variety of 
rhythm disorders including Sinus Node Dysfunction (SND) 

and Atrioventricular (AV) conduction disturbances or 
blocks1,2. These disorders can result from various intrinsic 
and extrinsic conditions causing damage to the conduction 
system. Furthermore, bradycardia can be a normal                
physiologic response under certain circumstances (during 
sleep, healthy athletes). 

The clinical presentation of bradyarrhythmias ranges from 
asymptomatic electrocardiographic (ECG) findings to a 
broad array of symptoms ranges from weakness, shortness 
of breath, chest pain undue fatigue, vertigo, exercise           

intolerance, dizzy spells and near syncope to frank syncope 
and even death. Symptoms can be either permanent or 
intermittent and unpredictable. Many individuals with 
conduction system disorder are asymptomatic and never 
seek medical attention3,4. 

Coronary angiogram is the most important tool for the 
diagnosis of coronary artery disease and their correlation 
with severe conduction disturbances that require permanent 
pacemaker implantation. Coronary angiogram more            
specifically identified the specific pathological coronary 
anatomy that might be responsible for conduction                   
disturbances. The location of the lesion in the coronary tree 
rather than severe diffuse atherosclerosis appears to be 
responsible for the conduction disturbances6. The            
prevalence of CAD in chronic conduction disorders has 
been reported to be 15–70%, depending on patient’s                
characteristics and the diagnostic modality used to detect 
CAD7-10. Although dobutamine stress echocardiography 
(sensitivity – 88%, specificity – 92%) and exercise thalli-
um-201 myocardial SPECT (sensitivity – 94%, specificity – 
31%) have been used to diagnose CAD in patients with 
transvenous pacemakers, coronary angiography remains the 
‘gold standard’ for confirming diagnosis10. Beyond its 
possible causative role, the presence of CAD makes the 
prognosis of conduction disorder worse11,12. Because 
conduction disorder is a heterogenous entity of diverse 
causes, treatment options may vary from individuals to 
individual, depending upon the specific cause and clinical 
manifestations. Permanent pacing is the cornerstone of 
treatment for most patient with symptomatic conduction 
system disease, but other therapeutic options may be helpful 
in addition to permanent pacemaker where identifiable 
cause is found13. Ischemic heart disease is an important 
cause of heart block and conduction disturbances where in 
addition to permanent pacemaker other medication may be 
helpful for better patient management13.

The relationship between bradyarrhythmias and chronic 
ischemic heart disease has been studied by several 
groups14-17. Bradyarrhythmias are not only the result of 
chronic heart disease, but also have relationships with 
specific coronary artery lesion types not observed in CAD 
patients without bradyarrhythmias11,14-17. However, unlike 
acute ischemia of the heart, in chronic cardiac ischemia, 
revascularization may not help in correcting bradyarrhyth-
mias18. Because damage to the conduction system is 
irreversible and pacemaker implantation has been the 
traditional treatment for bradyarrhythmias.

Presents study conducted to determine the extent of 
coronary atherosclerotic disease among patients who under-
went permanent pacemakers’ implantation that might be 
responsible for the conduction disturbances as well as 
assessing and characterization of CAD in bradyarrhythmic 
patients requiring permanent pacemaker implantation. To 
the best of our knowledge, there is very limited published 

data on this issue and we believe this study enrich our 
knowledge for formulating appropriate management model 
for care of such patients among Bangladeshi population.

Materials and Methods 
This was single center, hospital based prospective observa-
tional study carried out at the Department of Cardiology at 
National Heart foundation Hospital and Research Institute, 
Dhaka for a six-month period from October 01, 2020 to 
March 31, 2021.

In this study consecutive 129 patients of both men and 
women requiring permanent pacemaker implantation for 
symptomatic sinus node dysfunction or atrioventricular 
block undergone coronary angiogram were enrolled. A 
detailed history including presenting symptoms, past histo-
ry, family history of CAD or conduction disorders, history 
of atherosclerotic risk factors and drug history was taken 
from all patients. Complete physical examination, and 
baseline investigation including ECG and echocardiography 
were done of all the patients, echocardiography was done to 
rule out the significant structural heart disease or cardiomy-
opathies and to assess the left ventricular function. Patients 
who had coronary artery by-pass surgery before pacemaker 
implantation, dilated cardiomyopathy and valvular heart 
disease were excluded from this study.

Coronary angiography was performed with standard 
Judkins technique of all patients before pacemaker              
implantation in the same setting. Coronary artery disease 
was defined as the presence of any degree of narrowing in 
the coronary tree were identified in the following arteries 
and branches: left main, LAD, first three perforators, first 
diagonal, LCx, first marginal, RCA, right ventricular 
branch, PL, PDA, SAN, and AVN. Each lesion diameter 
was compared with an adjacent distal normal-looking 
segment, and lesion severity was graded in the following 
manner: 0% to 50%, insignificant; 50% to 70%, significant; 
70% to 90%, moderate; and >90%, severe. Left main 
coronary artery, LAD, and LCx were measured in the 
anteroposterior view; perforators, ramus intermedius, and 
first marginal in the RAO view; first diagonal in the RAO or 
caudocranial LAO view; and RCA, right ventricular branch, 
PL, PDA, SAN, and AVN in the LAO view. CAD was 
categorized as single vessel disease (SVD), double vessel 
disease (DVD), or triple vessel disease (TVD) according to 
number of major branches with atherosclerotic involvement. 
Among patients with obstructive CAD, the location of 
stenosis in the LAD and RCA, as the arteries supplying the 
conduction system, was classified according to Mosseri et 
al.’s classification11:

Type I: Anatomy not compromising blood supply to the 
conduction system, namely, either the absence of significant 
narrowing in the LAD, RCA, LCx, posterolateral ventricu-
lar (PLV), or posterior descending artery (PDA) or the 
presence of mid- distal LAD lesions beyond the septal branches. 

Type II: Pathological coronary anatomy involving septal 
branches emerging from the LAD, without significant 
lesions in the RCA. 
Type III: Pathological coronary anatomy compromising 
blood supply to the sinoatrial (SA) nodal or AV nodal 
branches but not compromising blood flow to the septal 
branches. This subset includes patients with distal LAD 
lesions after the septal branches. 
Type IV: Combination of Type II and Type III pathological 
coronary anatomy that compromises blood supply both to 
the septal branches and SA or AV arteries.
SA node and AV node arteries emerging from the RCA or 
LCx were arise close to their origins; the first, second, and 
third perforating septal branches (P1, P2, and P3) supplying 
the interventricular septum, which contains the bundle of 
His and the left and right bundle branches, although the 
PDA supplies the inferior part of the interventricular 
septum, which does not contain specialized conduction 
tissue but it provides retrograde blood flow to the septum in 
case of compromised flow of LAD septal branches11.

Figure 1: Classification of pathological coronary anatomy 
supplying the conduction system: type I, lesions not related 
to septal branches or the AV node; type II, lesions            
compromising blood supply to septal branches emerging 
from the LAD; type III, lesions compromising blood supply 
to the AV node; and type IV, lesions compromising blood 
supply both to septal branches emerging from the LAD and 
to the AV node. P indicates perforator; LCx, circumflex 
artery.

Results
Mean±SD of age was 65.56±12.28 years, ranging from 15 to 
95 years. Out of 129 patients 85(65.9%) were male and 
44(34.1%) were female. Mean±SD of BMI was 24.4±3.9 
and among the patients 45(34.9%) had normal BMI, 
48(37.2%) had borderline BMI and 36(27.9%) were obese. 

Considering the risk factors of coronary artery disease 
(CAD) 53(41.1%) patients had hypertension, 25(19.4%) 
patients were diabetic, 30(23.3%) were smoker and 
59(45.7%) patients were dyslipidaemic (Table 1). 
Out of 129 patients, 32(24.90%) were documented to have 
CAD on coronary angiography while 97(75.10%) did not 
have CAD. Among the patients having CAD, 12(9.3%) had 
single vessel disease (SVD), 6(4.7%) had double vessel 
disease (DVD) and 14(10.9%) had triple vessel disease 
(TVD) (Table 2). 
Considering the presentation (CHB and SSS) with presence 
and absence of CAD,109 patients had Complete Heart 
Block (CHB) and 20 patients had Sick Sinus Syndrome 
presentation (SSS). Out of 109 patients with complete heart 
block, 84(77.1%) patients had normal coronary angiograph 
and 25(22.9% had coronary artery disease (CAD). Out of 20 
patients of Sick Sinus Syndrome, 7(35.0%) had coronary 
artery disease and 13(65.0%) had normal coronary                
angiograph (Table 3).

Table 1: Characteristics of the patients (n=129)

Table 2: Distribution number of vessel and territory of 
involvement (n=129)
Variables  Frequency Percent
No of vessel involvement
SVD 12 09.3
DVD 06 04.7
TVD 14 10.9
Normal 97 75.2
Vessel territory involvement*
LMCA 09 07.0
LAD 26 20.0
LCX 20 15.5
RCA 23 17.9
*Multiple responses

Variables  Frequency Percentage  
Age group (Years) 
≤45 10 07.8 
46-55 15 11.6 
56-65 40 31.0 
66-75 37 28.7 
≥76 27 20.9 
Mean + SD 65.56 + 12.28 
 Gender 
Male  85 65.9 
Female 44 34.1 
BMI Category   
Normal  45 34.9 
Borderline  48 37.2 
Obese 36 27.9 
Mean + SD 24.4±3.9 
Risk Factor 
HTN 53 41.1 
DM 25 19.4 
Smoking 30 23.3 
Dyslipidemia 59 45.7 
Left Ventricular Ejection Fraction (LVEF) 
Normal LV Function 105 81.4 
Mild LV Dysfunction 19 14.7 
Moderate LV Dysfunction 03 02.3 
Severe LV Dysfunction 02 01.6 
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Table 3: Distribution of coronary artery disease in relation-
ship with CHB and SSS

Variables CHB (n=109) SSS (20)
 f (%)# f (%)
Vessel involvement   
Present  25 (22.9) 07 (35.0)
Absent  84 (77.1) 13 (65.0) 
No of vessel involvement  
SVD 10(9.2) 02 (10.0)
DVD 05(4.5) 01(05.0)
TVD 10(9.2) 04(20.0)
Normal 84(77.1) 13(65.0)
#Figure in the parenthesis indicates column percentage

Discussion
Chronic degenerative heart diseases may involve the 
conduction system only (Lenègre’s disease) or calcification 
and sclerosis of the fibrous cardiac skeleton (Lev’s disease). 
Other chronic cardiac diseases, such as valvular heart 
disease (rheumatic or others), cardiomyopathies, hypertensive 
heart disease, and congenital heart defects, may injure the 
conduction system11.

The natural history of conduction disturbances has changed, 
longevity has improved, the spectrum of cardiac diseases 
has altered, and the treatment of conduction disturbances 
has been revolutionized by the use of pacemakers11.    
Degenerative cardiac disease is the most prevalent cause of 
severe conduction disturbances. Clinically, patients with 
permanent pacemakers are not known to have more frequent 
ischemic events than the general population11.

Conduction disturbances of the heart may be originated 
from the sinoatrial (SAN) and atrioventricular (AVN) nodes 
and intraventricular conduction system19. The chronic 
conduction disturbances are due to de-generative conditions 
often without other identifiable myocardial disease20. Some 
patients with permanent pacemakers have overt or latent 
atherosclerotic heart disease, which causes conduction 
disturbances, probably by inducing conduction system 
ischemia21.

During the six-month study period a total of 129 patients 
with symptomatic bradyarrhythmias requiring permanent 
pacemaker implantation were analyzed in this study. Severe 
bradyarrhythmia’s that require permanent pacemaker 
implantation, 109 patients had CHB and 20 patients had SSS 
presentation. It is important to note that a large number of 
elderly patients having presentation with bradyarrhythmias 
(CHB and SSS) undergone permanent pacemaker implanta-
tion without coronary angiography in our daily practice, is 
thought to be degenerative. There is still controversy about 
the association of conduction disturbances and underlying 
coronary anatomy22. 

In our 129 patients, 32(24.90%) were documented to have 
CAD on coronary angiography while 97(75.10%) did not 

have CAD. Considering the number of vessels involved, 
12(9.3%) patients had single vessel disease (SVD), 6(4.7%) 
patients had double vessel disease (DVD) and 14 (10.9%) 
patients had triple vessel disease (TVD). Hsueh et al. 
(2001)8 performed coronary angiography non selectively in 
113 patients with symptomatic bradyarrhythmias and found 
incident CAD in 20% of these patients. Brueck et al. (2008)9 
in an angiographic study of 507 patients requiring           
pacemaker implantation and at least one atherosclerotic risk 
factor, found a remarkable 71% incidence of CAD in such 
patients. Alai et al. (2016)23 revealed an overall 45% 
incidence of CAD and 29% incidence of significant CAD in 
their study patients. 

Keeping in mind all these data together, we may assume that 
chronic CAD is not considered to be a dominant cause of 
conduction system disturbances in current clinical practice, 
the incidence of CAD in patients with symptomatic bradyar-
rhythmias requiring permanent pacemaker implantation and 
risk factors for CAD is quite high. Among the patients 
53(41.1%) were hypertensive, 25(19.4%) were diabetic, 30 
(23.3%) were smoker and 59(45.7%) had dyslipidemia. In 
our study 109 (84.5%) patients had CHB and 20(15.5%) 
patients had SSS presentation. Out of 109 patients with 
complete heart block, 84 (77.1%) patients had normal 
coronary angiography and 25(22.1%) had coronary artery 
disease (CAD). Out of 20(15.50%) patients of Sick Sinus 
Syndrome ,13(65%) had normal coronary artery and 7(35%) 
had coronary artery disease. Hambly et al. (1973)24 examined 
42 patients with ECG conduction disturbances and        
symptomatic coronary artery disease. Although most 
patients had a significant lesion in the LAD coronary artery, 
there was no correlation with specific lesion. 

Sick sinus syndrome usually occurs in older adults, but it 
can affect persons of all ages. One in 600 cardiac patients 
older than 65 years has this syndrome25. In one study of 
patients older than 21 years with sick sinus syndrome, the 
median age was 74 years and men and women are affected 
equally26. 

Intrinsic causes of sick sinus syndrome include degenerative 
fibrosis of the sinoatrial node, ion channel dysfunction, and 
remodeling of the sinoatrial node. Historically, the most 
common intrinsic cause is thought to be age-related, 
idiopathic degenerative fibrosis of the sinoatrial node8. 
Recent research and understanding of familial and congeni-
tal sick sinus syndromes, however, have shown that an 
inherited dysfunction of ion channels within the sinoatrial 
node also plays a significant part in age-related sick sinus 
syndrome1,9,11-13. 

Remodeling of the sinoatrial node occurs in heart failure and 
atrial fibrillation, and this appears to play a role in the devel-
opment of sick sinus syndrome for some patients1,14,15. 
Certain infiltrative disease processes, including connective 
tissue diseases, hemochromatosis, sarcoidosis, and amyloi-
dosis, may also cause intrinsic dysfunction of the sinoatrial 

node10. Atherosclerotic changes of the sinus node artery, 
which originates from the proximal right coronary artery in 
65 percent of patients10, may contribute to chronic ischemia 
and subsequent fibrosis of the sinoatrial node, but are not 
considered to be a major cause of sick sinus syndrome3,16. 

We found that presence of concomitant CAD in these 
patients was significantly correlated with hypertension, 
dyslipidemia, smoking and diabetes. So, the presence of 
these risk factors should alert us to perform coronary 
work-up in such patients. To conclude, we would like to 
stress that even though the conduction disturbances may not 
reverse with revascularization, appropriate management 
CAD with pharmaco- logical or non-pharmacological therapy 
is likely to improve the long-term outlook of these patients. 

Conclusion
Angiographic CAD observed in one fourth of the patients 
receiving permanent pacemaker implantation for symptom-
atic bradyarrhythmia. So, the diagnosis and appropriate 
management of concomitant CAD is likely to require for 
benefits derived from pacing. Among the conventional 
coronary risk factors, diabetes, hypertension, dyslipidemia 
and smoking also important markers for further coronary 
artery evaluation.

Limitation
Present single center observational study only included 
those patients admitted for permanent pacemaker implanta-
tion and undergone coronary angiogram; broader prospec-
tive multi-center studies are required to confirm the 
findings. Small sample size also a limitation of the study. 
Large scale multicenter studies also required to find the 
association of conduction disturbances and coronary artery 
disease.
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Table 3: Distribution of coronary artery disease in relation-
ship with CHB and SSS

Variables CHB (n=109) SSS (20)
 f (%)# f (%)
Vessel involvement   
Present  25 (22.9) 07 (35.0)
Absent  84 (77.1) 13 (65.0) 
No of vessel involvement  
SVD 10(9.2) 02 (10.0)
DVD 05(4.5) 01(05.0)
TVD 10(9.2) 04(20.0)
Normal 84(77.1) 13(65.0)
#Figure in the parenthesis indicates column percentage

Discussion
Chronic degenerative heart diseases may involve the 
conduction system only (Lenègre’s disease) or calcification 
and sclerosis of the fibrous cardiac skeleton (Lev’s disease). 
Other chronic cardiac diseases, such as valvular heart 
disease (rheumatic or others), cardiomyopathies, hypertensive 
heart disease, and congenital heart defects, may injure the 
conduction system11.

The natural history of conduction disturbances has changed, 
longevity has improved, the spectrum of cardiac diseases 
has altered, and the treatment of conduction disturbances 
has been revolutionized by the use of pacemakers11.    
Degenerative cardiac disease is the most prevalent cause of 
severe conduction disturbances. Clinically, patients with 
permanent pacemakers are not known to have more frequent 
ischemic events than the general population11.

Conduction disturbances of the heart may be originated 
from the sinoatrial (SAN) and atrioventricular (AVN) nodes 
and intraventricular conduction system19. The chronic 
conduction disturbances are due to de-generative conditions 
often without other identifiable myocardial disease20. Some 
patients with permanent pacemakers have overt or latent 
atherosclerotic heart disease, which causes conduction 
disturbances, probably by inducing conduction system 
ischemia21.

During the six-month study period a total of 129 patients 
with symptomatic bradyarrhythmias requiring permanent 
pacemaker implantation were analyzed in this study. Severe 
bradyarrhythmia’s that require permanent pacemaker 
implantation, 109 patients had CHB and 20 patients had SSS 
presentation. It is important to note that a large number of 
elderly patients having presentation with bradyarrhythmias 
(CHB and SSS) undergone permanent pacemaker implanta-
tion without coronary angiography in our daily practice, is 
thought to be degenerative. There is still controversy about 
the association of conduction disturbances and underlying 
coronary anatomy22. 

In our 129 patients, 32(24.90%) were documented to have 
CAD on coronary angiography while 97(75.10%) did not 

have CAD. Considering the number of vessels involved, 
12(9.3%) patients had single vessel disease (SVD), 6(4.7%) 
patients had double vessel disease (DVD) and 14 (10.9%) 
patients had triple vessel disease (TVD). Hsueh et al. 
(2001)8 performed coronary angiography non selectively in 
113 patients with symptomatic bradyarrhythmias and found 
incident CAD in 20% of these patients. Brueck et al. (2008)9 
in an angiographic study of 507 patients requiring           
pacemaker implantation and at least one atherosclerotic risk 
factor, found a remarkable 71% incidence of CAD in such 
patients. Alai et al. (2016)23 revealed an overall 45% 
incidence of CAD and 29% incidence of significant CAD in 
their study patients. 

Keeping in mind all these data together, we may assume that 
chronic CAD is not considered to be a dominant cause of 
conduction system disturbances in current clinical practice, 
the incidence of CAD in patients with symptomatic bradyar-
rhythmias requiring permanent pacemaker implantation and 
risk factors for CAD is quite high. Among the patients 
53(41.1%) were hypertensive, 25(19.4%) were diabetic, 30 
(23.3%) were smoker and 59(45.7%) had dyslipidemia. In 
our study 109 (84.5%) patients had CHB and 20(15.5%) 
patients had SSS presentation. Out of 109 patients with 
complete heart block, 84 (77.1%) patients had normal 
coronary angiography and 25(22.1%) had coronary artery 
disease (CAD). Out of 20(15.50%) patients of Sick Sinus 
Syndrome ,13(65%) had normal coronary artery and 7(35%) 
had coronary artery disease. Hambly et al. (1973)24 examined 
42 patients with ECG conduction disturbances and        
symptomatic coronary artery disease. Although most 
patients had a significant lesion in the LAD coronary artery, 
there was no correlation with specific lesion. 

Sick sinus syndrome usually occurs in older adults, but it 
can affect persons of all ages. One in 600 cardiac patients 
older than 65 years has this syndrome25. In one study of 
patients older than 21 years with sick sinus syndrome, the 
median age was 74 years and men and women are affected 
equally26. 

Intrinsic causes of sick sinus syndrome include degenerative 
fibrosis of the sinoatrial node, ion channel dysfunction, and 
remodeling of the sinoatrial node. Historically, the most 
common intrinsic cause is thought to be age-related, 
idiopathic degenerative fibrosis of the sinoatrial node8. 
Recent research and understanding of familial and congeni-
tal sick sinus syndromes, however, have shown that an 
inherited dysfunction of ion channels within the sinoatrial 
node also plays a significant part in age-related sick sinus 
syndrome1,9,11-13. 

Remodeling of the sinoatrial node occurs in heart failure and 
atrial fibrillation, and this appears to play a role in the devel-
opment of sick sinus syndrome for some patients1,14,15. 
Certain infiltrative disease processes, including connective 
tissue diseases, hemochromatosis, sarcoidosis, and amyloi-
dosis, may also cause intrinsic dysfunction of the sinoatrial 

node10. Atherosclerotic changes of the sinus node artery, 
which originates from the proximal right coronary artery in 
65 percent of patients10, may contribute to chronic ischemia 
and subsequent fibrosis of the sinoatrial node, but are not 
considered to be a major cause of sick sinus syndrome3,16. 

We found that presence of concomitant CAD in these 
patients was significantly correlated with hypertension, 
dyslipidemia, smoking and diabetes. So, the presence of 
these risk factors should alert us to perform coronary 
work-up in such patients. To conclude, we would like to 
stress that even though the conduction disturbances may not 
reverse with revascularization, appropriate management 
CAD with pharmaco- logical or non-pharmacological therapy 
is likely to improve the long-term outlook of these patients. 

Conclusion
Angiographic CAD observed in one fourth of the patients 
receiving permanent pacemaker implantation for symptom-
atic bradyarrhythmia. So, the diagnosis and appropriate 
management of concomitant CAD is likely to require for 
benefits derived from pacing. Among the conventional 
coronary risk factors, diabetes, hypertension, dyslipidemia 
and smoking also important markers for further coronary 
artery evaluation.

Limitation
Present single center observational study only included 
those patients admitted for permanent pacemaker implanta-
tion and undergone coronary angiogram; broader prospec-
tive multi-center studies are required to confirm the 
findings. Small sample size also a limitation of the study. 
Large scale multicenter studies also required to find the 
association of conduction disturbances and coronary artery 
disease.
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