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Mwemunyeckas 6one3Hb cepaua nget pyka o6 pyky ¢ Opagnaputmuamn? HabniogartenbHoe

nccneposaHue us BocrouyHom UHgun

Wasil A.B.!, Kuila M.", Mandal M.", Khanra D.2, Sharma R.K.", Mukherjee A.

Llenb. MHOrve naumMeHTsl ¢ HapyLWeHWsIMW NMPOBOASLLEN CUCTEMbI UMEIOT CO-
nyTCTBYIOLLME Kapavonornyeckue 3abonesannsi, 0CO6GEHHO MueMuyeckyio 60-
nesHb cepaua (MBC). Llenblo Tekyllero nccnenoBaHus sBnsnach oLleHka pac-
npocTpaHeHHoCTH 1 xapakTepa UBC y nauneHToB ¢ 6paavapuTMmsaMm, KOTOpbIM
TpebyeTCs NOCTOsHHAS KapAMOCTUMYNALMSA, @ Takxe CBA3M C hakTopamu pucka
MBC.

Matepuan un meTtoabl. [laHHOe OOHOLEHTPOBOE HabnofaTenbHoe KOropTHOe
uccnenosaHve Bkoyano 80 nauneHToB co cpeaHuM Bo3pacTtom 63+9,4 roga,
NOCTYMUBLUMX C CUMNTOMaTuyYeckumu Gpaguaputmusmu. Mocne noanucaxuns
MHGOPMMPOBAHHOMO COMacus NauMeHTbl NPOoLLAN KopoHaporpaduio, Hbina npo-
aHanM3npoBaHa pacnpocTpaHeHHOCTb U xapaktep MBC. MBC onpepensnack kak
CYXeHNEe OCHOBHbIX anMKapavanbHbIX KOPOHAPHbLIX apTepuin (KA) nam ux kpynHbix
BeTBeil, a 06¢cTpykTvBHas MBC — kak cteHo3 >50%. UBC panee knaccuouumpo-
BasM Ha OAHOCOCYAUCTOE, ABYXCOCYAMCTOE U TPEXCOCYANCTOE NOpaxeHue, a Tak-
Xe OLEHMBaNMN CBSA3b C HAPYLUEHWSIMU NPOBOZSILLEN CUCTEMBI.

Pesynbratbl. IBC npucytctBoBana y 56% nauneHToB, a 06CTPYKTUBHAS
MBC —y 37,5% naumeHTtoB. 19% nauueHTOB MMENM OAHOCOCYAMCTOE NOpaxeHue,
18% — mHorococyaucToe. O6CTPYKTUBHOE MOPaxXeHUe NepeaHei Mexokenynoy-
koBoii BeTBU neBoit KA (JIKA), npasoii KA v ormbatoLueii Betan JIKA Habnioganoch
y 25%, 21,3% 1 15% naumeHTOB, COOTBETCTBEHHO. BONbWMHCTBY (75%) nauveH-
TOB € 06CTPYKTMBHOM MBC Gbina pekomeHoBaHa peBackynspusauus. MopaxeHve
aTPUOBEHTPVKYNISIPHO (AB) y3noBoi apTepuu yalle BCTPEYanoch y naumeHToB
¢ nonHoit AB 6nokanoii (p=0,0359). Oucnunugemus (56,7% vs 22%, p=0,0016),
cemeiiHbli aHamHe3 UBC (63,3% vs 18%, p<0,0001) n cteHokapaus (53,3% vs
20%, p=0,0020) 6binm CTAaTUCTAHECKM 3HAYMMO aCCOLMMPOBaHbI C 00CTPYKTUBHOM
MBC. PervioHapHble OTKIOHEHWS ABKEHUS CTEHOK Ha axokapamorpadum (50% vs
14%, p=0,0004) n 6onee HM3Kas cpeaHss dpakuus Bbibpoca NeBoro Xxenyaouka
(52,7% vs 58,1%, p=0,0270) Takxe nokasann CTaTUCTUYECKN 3HAYUMYIO CBS3b
¢ o6cTpykTrBHO MBC.

3aknioueHue. Y naumeHToB, KOTOPbIM TPeByeTCst NOCTOsHHAS KapAMOCTUMYNS-
ums, conytctBylowas o6cTpyktuHas MBC Bbina otMedeHa y 37,5% CyobekToB.
B3anmocBs3b mMexay o6cTpykTvBHOM MBC 1 HapylieHnsmMn NpoBOAMMOCTMN He
MOXET OblTb YCTAHOB/IEHA HA OCHOBAHUM 3TUX AAHHBIX, HO BO3POCLLAsi pacnpo-
CTPaHEHHOCTb aTePOCKNEPOTUYECKMX CEPAEYHO-COCYAMCTLIX 3aboneBaHunin y na-
LIMEHTOB ¢ BpagnapuTMUsMmK nopadymeBaeT Heo6X0AMMOCTb NpoBeAeHUs Gonee
KPYMHbIX MHOTOLLEHTPOBbIX MCCNENOBAHNI ANs OLEHKM B3aMOCBS3€E 1 NAaHNpo-
BaHWsi CBOEBPEMEHHOIO JIeHEHNS.

KnioueBbie cnoBa: GpagnaputMum, KopoHapHas aHrnorpadus, uwemmyeckas
60ne3Hb CepaLa, NOCTOSHHbIA KapAMOCTUMYNATOP.
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Does coronary artery disease go hand-in-hand with bradyarrhythmias? An observational study

from Eastern India

Wasil A.B.", Kuila M.", Mandal M.", Khanra D.2, Sharma R.K.", Mukherjee A.2

Aim. Many patients with conduction system disorders have associated heart
conditions, especially ischemic heart disease. This study was designed to assess
the prevalence and pattern of coronary artery disease (CAD) in patients with
bradyarrhythmias requiring permanent pacemaker and association with CAD risk
factors.

Material and methods. This single-centre observational cohort study included
80 patients with mean age of 63+9.4 years, admitted with symptomatic bradyar-
rhythmias. Patients underwent coronary angiography after obtaining informed
consent and prevalence and pattern of CAD were analyzed in them. CAD was
defined as narrowing in major epicardial coronary arteries or their first order
branches and obstructive CAD as >50% stenosis. CAD was further categorized
as single vessel disease, double vessel disease and triple vessel disease and any
association with conduction system disorders studied.

Results. CAD was present in 56% patients and obstructive CAD in 37.5%
patients. 19% patients had single vessel disease, while 18% had multi-vessel
CAD. Obstructive LAD disease was seen in 25% of patients, followed by right
coronary artery in 21.3% patients and LCX in 15% of patients. Heart team advised
revascularization in majority (75%) of patients with obstructive CAD. AV nodal artery
disease was found more in patients of complete heart block (p=0.0359). Among
various risk-factors, dyslipidemia (56.7% vs 22%, p=0.0016), family history of
CAD (63.3% vs 18%, p<0.0001) and angina (53.3% vs 20%, p=0.0020) showed
significant association with obstructive CAD. RWMA on echocardiography (50% vs
14%, p=0.0004) and lower mean left ventricular ejection fraction (52.7% vs 58.1%,
p=0.0270) also showed significant association with obstructive CAD.

Conclusion. In patients requiring permanent pacemaker, coexistent obstructive
CAD was noted in 37.5% of the subjects. Causal association between obstructive
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CAD and conduction disturbances may not be established from this data, but the
increased prevalence of atherosclerotic cardiovascular disease in patients having
bradyarrhythmias implies the need for larger multi-center trials to understand the
causal association and plan for earlier management.

Keywords: bradyarrhythmias, coronary angiography, coronary artery disease, per-
manent pacemaker.
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Introduction

Bradyarrhythmias are defined as heart rate of less than
50 beats per minute and are common in clinical practice [1].
Various rhythm disturbances like sinus node dysfunction
and atrioventricular conduction disturbances are included
in bradyarrhythmias. They may occur normally as in well
trained athletes (physiological) or may be pathological, and
may be transient or permanent. Clinical presentation varies
from typical symptoms like near syncope or syncope to aty-
pical symptoms which include angina, dizziness, lethargy,
confusional state, fatigue and dyspnea or the patient may
have asymptomatic electrocardiography (ECG) changes
[2]. Coronary artery disease (CAD) is the occurrence of
an atherosclerotic plaque in the coronary arteries, which
can be obstructive or non-obstructive. CAD may remain
stable in a patient or sometimes can become unstable due
to different types of acute thrombotic events [3].

Conduction system disorders are common in India with
eastern India bearing a major brunt of the disease [4]. Pa-
tients undergoing cardiac Implantable electronic device
implants are almost a decade younger in India compared
to western world [5]. In addition, CAD occurs earlier in
Indian population (5-10 years earlier compared to other
populations) and the progression may also be faster [6].
Prevalence of CAD in patients with conduction system
disorders has been reported to be 15-80% in different
studies [7-9]. Presence of CAD can make the prognosis
of patients with conduction disorders worse in addition
to having a potential causative role. Limited data of such
nature is available among Indian population and further
less available from eastern India where the prevalence
of the disease is among the highest [4]. This study was
designed to assess the prevalence and pattern of CAD
in patients with bradyarrhythmias requiring permanent
pacemaker and association with CAD risk factors, in
eastern Indian population.

Material and Methods
Study sample. This single-centre observational cohort
study was conducted at our hospital from April 2020 to
September 2021. Out of total 116 patients who needed
permanent pacemaker implantation (PPI), 80 patients
were included in the study who fulfilled the eligibility
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criteria, after obtaining an informed written consent
(Figure 1). The study was approved by Institutional ethics
committee (No. 1381).

Inclusion criteria. Patients who were >40 years of age
and presented with symptomatic sinus node dysfunc-
tion, symptomatic sinus bradycardia or atrioventricular
(AV) block due to a necessary drug with no alternative,
symptomatic tachy-brady syndrome, chronotropic incom-
petence, acquired second-degree Mobitz type I1 AV block,
high-grade AV block, or third-degree AV block, marked
first-degree or second-degree Mobitz type I (Wenckebach)
AV block with symptoms clearly attributable to the block,
alternating bundle branch block and patients with syncope
and bundle branch block with an His-ventricular interval
of 70 ms or greater or evidence of infranodal block at
electrophysiology study [2]. In addition, patients who had
one or more conventional atherosclerotic cardiovascular
disease risk-factors including smoking, hypertension, type
2 diabetes mellitus, dyslipidemia, obesity, family history
of CAD or history of angina, were selected to undergo
coronary angiography (CAG).

Patients with bradyarrhythmias
N=125

Patients who underwent pacing Patients who d.idn E
N=116 undergq pacing
N=9 (6 — Transient, 3 — Death)
Patients selected for CAG = Patients excluded
N=80 N=36
Recent MI — 5

Patients on drugs — 6
Hypothyroidism — 4
No CAD risk factor — 14
Did not give consent — 7

Figure 1. Consort flow chart of study schematic.
Abbreviations: CAD — coronary artery disease, CAG — coronary angiography,
MI — myocardial infarction.
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Table 1

Clinical variables and their relation with CAD
Variables Significant CAD Absent N=50 (62.7%) Significant CAD Present N=30 (37.5%) P Value
Mean Age (years) 621+10.1 64.6+77 0.2500
Sex
Male 31 (62%) 21 (70%) 0.4676
Female 19 (38%) 09 (30%)
Hypertension 35 (70%) 17 (56.7%) 0.2261
Type 2 Diabetes Mellitus 10 (20%) 12 (40%) 0.0524
Smoking/Ex-Smoker 19 (38%) 12 (40%) 0.8589
Angina 10 (20%) 16 (53.3%) 0.0020
Dyslipidemia 11 (22%) 17 (56.7%) 0.0016
Family history of CAD 9 (18%) 19 (63.3%) <0.0001
Anemia 22 (44%) 18 (60%) 01658
RWMA on Echo. 7 (14%) 15 (50%) 0.0004
Mean LVEF (%) 58.1£10.3 52.7+10.5 0.0270

Note: N — Number, % — Percentage.

Abbreviations: CAD — coronary artery disease, LVEF — left ventricular ejection fraction, RWMA — regional wall motion abnormality.

Exclusion Criteria. Patients with potentially reversible
causes of bradyarrhythmia like acute coronary syndrome,
myocarditis, infective endocarditis, dyselectrolemia espe-
cially hyperkalemia, or intake of drugs like digoxin, beta-
blockers, calcium channel blockers or anti-arrhythmic
medications were excluded from the study. In addition,
patients who had other heart conditions like valvular heart
diseases, congenital heart diseases, infiltrative disorders,
connective tissue diseases or muscle dystrophies were
excluded. Also patients with systemic malignancies and
allergy to contrast agents or patients who refused to give
consent were also excluded.

Study procedure. All the patients underwent clinical
evaluation including detailed clinical history of present
symptoms, past history, family history and history of
CAD risk factors. Clinical examination was performed for
presence of any signs of cardiovascular disorders or other
relevant systemic signs. Bradyarrhythmias were diagnosed
on the basis of 12 lead electrocardiogram or ECG
evidence on Holter monitoring. Baseline investigations
performed included Serum electrolytes, thyroid profile,
kidney function tests, liver function tests, complete hemo-
gram, fasting blood glucose, lipid-profile and serum
uric acid to exclude other associated abnormalities. All
patients underwent echocardiography for assessment of
their left ventricular function, presence of other heart
conditions like cardiomyopathies or structural heart
diseases and evidence of wall motion abnormalities. All pa-
tients underwent CAG and permanent pacemaker was
implanted as per the indication.

Coronary angiography. During index hospitalization,
all the selected patients underwent CAG via trans-ra-
dial approach and the angiogram was assessed by two
independent cardiologists. In most of the patients, 3 to
4 views were recorded for left coronary system and 2 for
right coronary artery. All major coronary arteries and their

Supplementary Table 1
CAD in various types of bradyarrhythmias

Indication for Pacing Significant CAD Significant CAD  Total
not present present
Bifascicular block 5 2 7
Row % 714 28.6 100.0
Col % 10.0 6.7 8.8
CHB 32 23 55
Row % 58.2 418 100.0
Col % 64.0 767 68.8
Second degree AV block 2 2 4
Row % 50.0 50.0 100.0
Col % 4.0 6.7 5.0
SSS 8 3 11
Row % 727 273 100.0
Col % 16.0 10.0 13.8
Trifascicular block 3 0 3
Row % 100.0 0.0 100.0
Col % 6.0 0.0 3.8
Total 50 30 80
Row % 62.5 375 100.0
Col % 100.0 100.0 100.0

Note: Chi-square value: 3.2332; p-value: 0.5196.

Abbreviations: AV — atrioventricular, CAD — coronary artery disease, CHB —
complete heart block, SSS — sick sinus syndrome.

first order branches were assessed for presence of stenosis
and quality of blood flow in them. Reduction in luminal
diameter of the diseased segment in comparison to disease
free reference arterial segment was assessed visually and it
determined the severity and percentage of CAD, which
was defined as narrowing in major epicardial coronary
arteries or their first order branches. A stenosis severity
of >50% was defined as obstructive CAD. CAD was
further categorized as single vessel disease, double vessel
disease and triple vessel disease and any association with
conduction system disorders was studied. Sinoatrial nodal
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Significant CAD
76.7%
6.7% 6.7% ﬁ
Bifascicular CHB Second SSS
block degree AV
block

Figure 2a. Prevalence of significant CAD in different types of bradyarrhythmias.

LAD Disease
15 (21%)

AVNA Disease
24 (35%)
LCX Disease
11 (16%)
SNA Disease
4 (6%)
RCA Disease
15 (22%)

Figure 3. Various territories of CAD in patients with CHB.

Abbreviations: AVYNA — atrioventricular nodal artery, LAD — left anterior des-
cending, LCX — left circumflex, RCA — right coronary artery, SNA — sinoatrial
nodal artery.

AVNA Disease LAD Disease
1(14%) 1(14%)
LCX Disease
1(14%)

RCA Disease

SNA Disease
1(14%)

3(43%)

Figure 4. Various territories of CAD in patients with SSS.

Abbreviations: AVUNA — atrioventricular nodal artery, LAD — left anterior des-
cending, LCX — left circumflex, RCA — right coronary artery, SNA — sinoatrial
nodal artery.

351

Number of patients
[e— — [\*) [\®] (9%)
[« W (=] W [
1 1 1 1 1
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1

CHB SSS Trifascicular

block

Second
degree AV
block

Bifascicular
block

[l Absent
[l Present

Figure 2b. Comparison between groups with and without CAD (Chi-square value:
3.2332; p-value: 0.5196).

Abbreviations: AV — atrioventricular, CAD — coronary artery disease, CHB —
complete heart block, SSS — sick sinus syndrome.

artery (SNA) and atrioventricular nodal artery (AVNA)
were identified and obstructive CAD in them was defined
as >50% stenosis in the nodal artery or their feeding epi-
cardial artery, proximal to the origin of nodal artery.

Statistical Analysis. Microsoft excel spreadsheet was
used for data entry and then data was analyzed using
SPSS (version 27.0; SPSS Inc., USA). Mean and standard
deviation was derived for assessment of numerical variables
and count and percentages for categorical variables. For
comparison of groups, Student t test was used and for
categorical variables, chi square test or fisher exact test
was used as appropriate. A p value of <0.05 was considered
statistically significant.

Results

Baseline patient characteristics

A total of 80 patients were enrolled in this study who
presented to our department with symptomatic bradyar-
rhythmias for which permanent cardiac pacemaker was
indicated. The study population comprised of 65% males
and 35% females with a mean age of 63+9.4 years (age
range of 40-81 years). Complete heart block (CHB) was
present in 69% patients, followed by sick sinus syndrome
(SSS) in 14% patients, bifascicular block in 9%, second de-
gree AV block in 5% and trifascicular block in 4% patients.

CAG results

Out of 80 patients who underwent CAG, 44% patients
had normal coronary arteries, 19% patients had non-obs-
tructive CAD and 37.5% patients had obstructive CAD.
With regard to number of vessels involved, single vessel
disease was found in 19% patients, double vessel disease
in 12% patients and triple vessel disease in 6% patients.
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AVNA disease
92.30%
3.80% 3.80%
— . . — .
Bifascicular block CHB SSS

Figure 5a. AVNA disease in different types of bradyarrhythmias.
Abbreviations: AVNA — atrioventricular nodal artery, CHB — complete heart block,
SSS — sick sinus syndrome.

Significant left anterior descending disease was seen in
25% patients, left circumflex disease was seen in 15% pa-
tients and right CAD was seen 21.3% patients. SNA dise-
ase was seen in 8.8% patients and AVNA disease was seen
in 32.5% patients.

CAD and bradyarrhythmias

Among patients with obstructive CAD, 6.7% patients
had bifascicular block, 76.7% patients had CHB, 6.7%
patients had second degree AV block and 10.0% patients
had SSS (Figure 2, Supplementary Table 1). No significant
association was found between type of bradyarrhythmia
and obstructive CAD. Although significant CAD was
higher in patients with CHB, the association was not
statistically significant (p=0.5196). Pattern of epicardial
coronary vessel involvement also did not show significant
association with indication for pacing. SNA disease was
seen in 7.3% patients with CHB and 27.3% patients with
SSS but the association was not statistically significant
(p value =0.1833). AVNA disease was seen in 43.6% pa-
tients with CHB and the association was found to be sta-
tistically significant (p value =0.0359) (Figures 3, 4, 5, Sup-
plementary Table 2).

Clinical variables and their relationship with CAG
findings

For evaluation and correlation of significant CAD with
different clinical variables and risk factors, the patients
were divided into two groups. We found that presence
of obstructive CAD was significantly associated with
dyslipidemia (p value =0.0016), family history of CAD
(p value <0.0001), history of angina (p value =0.0020),
presence of regional wall motion abnormality (RWMA)
on echocardiography (p value =0.0004) and lower mean
left ventricular ejection fraction (p value =0.0270). No
significant correlation was found between obstructive
CAD and age (p value =0.2500), sex (p value =0.4676),
presence of hypertension (p value =0.2261), type 2 dia-
betes mellitus (p value =0.0524), or history of smoking
(p value =0.8589) as depicted in Table 1.

Discussion
The cause of chronic bradyarrhythmias is not known
in majority of the patients. It is difficult to ascribe a single

AVNA disease
35,
30+
25
20 1
151
10 1

Number of patients

CHB SSS Trifascicular

block

Second
degree AV
block

Bifascicular
block

[l Absent
[l Present

Figure 5b. Comparison between groups with and without AVNA disease in different
types of conduction disorders (Chi-square value: 10.2860; p-value: 0.0359).
Abbreviations: AV — atrioventricular, AVNA — atrioventricular nodal artery, CHB —
complete heart block, SSS — sick sinus syndrome.

cause, although fibrosis and degenerative calcification of
the conduction system (Lenégre's disease, Lev's disease)
has been implicated in many patients. Molecular or
histological changes in conduction system may not
completely explain the origin and genesis of conduction
disorders. Other disease conditions like ischemic heart
disease, may have some role to play in the pathophysiology
of these disorders by causing degeneration of the
conduction system due to long term ischemic damage,
but it is difficult to establish a causal association [10].
These patients may evade the symptoms of ischemia due
to lower heart rates, decreasing their cardiac energy needs,
due to which their ischemic heart disease may remain
undiagnosed or underdiagnosed, leading to poor clinical
outcome in the long term. Various diagnostic modalities
can be utilized for evaluation of CAD in these patients
like dobutamine stress echocardiography, single-photon
emission computed tomography, computed tomography-
coronary angiography but invasive CAG remains the gold
standard for conforming the diagnosis with approximately
0.1% major complication rate [11].

Most common indication for PPI in our study popula-
tion was CHB (69%) followed by SSS (14%). Incidence of
CAD in patients with chronic bradyarrhythmias have vari-
ed in different studies, ranging from 15-80% [7-9]. Among
our study population, CAD was seen in 56% of patients
and obstructive CAD in 37.5% of patients. The higher
prevalence of CAD in our study group compared to similar
studies from India may be attributed to higher prevalence of
CAD in eastern India [12]. CAD pattern did not show any
significant correlation with conduction disorders in contrast
with Tandogan I, et al. who found significant association
between first perforator lesions or its proximal feeder vessel
and right coronary artery lesions with requirement for PPI
[13]. In our study, SNA disease was seen in 8.8% patients
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Table 2

Various studies which have studied coexistent CAD in patients with bradyarrhythmias

Study Number Male/Female Mean age  Prevalence

(N) (years) of coexistent
CAD (%)

MosseriM, 43 32 (74.4%)/11 (25.6%) 6113 62.8

etal. (1997)

[8]

Hsueh CW, 113 68 (60.2%)/45 (39.8%) 70.4+8 20

etal. (2001)

[15]

Brueck M, 212 141 (66.5%)/71 (33.5%) 70+9 71

etal. (2008)

[16]

Yesil M, 203 121 (59.6%)/82 (40.4%) 65+10 30.5

etal. (2008)

[17]

Wei S, 107 69 (64.5%)/38 (35.5%) 63+9.6 747

etal. (2011)

[18]

Alai MS, 100 53 (53%)/47 (47%) 64.6x107 29

etal. (2016)

[71

Tayyebi M, 102 53 (52%)/49 (48%) 712+11.3 137

etal. (2019)

[19]

Vyas P, 929 503 (54%)/426 (46%) 678247 344

etal. (2021)

[9]

Kumar D, 699 490 (70%)/209 (30%) 66.75+9.37 12.45

etal. (2024)

[10]

Pattern CAD pattern Artery Significant risk factors
of CAD (among  as per Mosseri involvement
whole study classification
population)
Type | —44.4%, LAD — 46.5%,
Type Il —8.3%, RCA—418%
Type Il — 2.8%,
Type IV — 44.4%
LAD — 74%, Hypercholesterolemia,
LCX — 39.5%, Diabetes Mellitus
RCA — 25.5%
SVD — 15.1%, RCA — 58%,
DVD — 17.5%, LAD — 54%,
TVD — 38.2% LCX — 52%
Type | — 9.6%, LAD — 28.1%,
Type Il — 38.7%, RCA—157%
Type Il — 16%,
Type IV — 35%
Type | — 7.5%, RCA — 62.6%,
Type Il — 26.3%, LAD — 60.7%
Type lll — 15%,
Type IV —51.3%
SVD — 24%, Type | — 6.9%, Dyslipidemia, Smoking,
DVD — 7%, Type Il — 34.5%, Family history of CAD
TVD — 14% Type Il —10.3%,
Type IV — 48.3%
LMCA — 28.6%, Male sex, Smoking,
LAD — 28.6%, Angina, Diabetes
RCA — 28.6% Mellitus
SVD — 15.3%, Type | — 5%, Age >50 years, Male
DVD — 10.2%, Type Il — 26.2%, sex, Diabetes Mellitus,
TVD — 8.9% Type Il — 21.8%, Hypertension
Type IV — 46.9%
SVD — 6.15%, LAD — 7.9%,
DVD — 3.6%, LCX — 1.0%,
TVD — 2.7% RCA — 3.6%

Abbreviations: CAD — coronary artery disease, DVD — double vessel disease, LAD — left anterior descending, LCX — left circumflex, LMCA — left main coronary artery,
RCA — right coronary artery, SVD — single vessel disease, TVD — triple vessel disease.

Pattern of coronary artery involvement in different types of bradyarrhythmias

Variable Bifascicular block CHB

LAD disease present 2 (10%) 15 (75%)
LCX disease present 0 11 (91.7%)
RCA disease present 1(5.9%) 15 (88.2%)
SNA disease present 0 4 (571)
AVNA disease present 1(3.8%) 24 (92.3%)

Supplementary table 2
Second degree AV block SSS P value
2 (10%) 1(5%) 0.4037
0 1(8.3%) 0.4266
0 1(5.9%) 0.3725
0 3(42.9) 0.1833
0 1(3.8%) 0.0359

Abbreviations: AV — atrioventricular, AUNA — atrioventricular nodal artery, CAD — coronary artery disease, CHB — complete heart block, LAD — left anterior descending,
LCX — left circumflex, RCA — right coronary artery, SNA — sinoatrial nodal artery, SSS — sick sinus syndrome.

and AV Nodal artery disease was seen in 32.5% patients.
And the association of AV nodal artery disease with CHB
was statistically significant (p=0.0359). However, it needs to
be remembered that SNA and AVNA are very small arteries
and the flow quality of dye during CAG in them might not
be good. In addition, any significant preceding lesion in

the parent artery might lead to decreased or altered flow in
these vessels. Table 2 compares the various studies which
have been done to study the prevalence and pattern of CAD
in patients having bradyarrhythmias requiring PPI.
Various comorbidities and risk factors of CAD which
were noted in our study population included hypertension
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(65%), diabetes-mellitus (28%), smoking (39%), angina
(33%), dyslipidemia (35%) and family history of CAD
(35%). Among different factors, dyslipidemia (56.7% vs
22%, p value =0.0016), family history of CAD (63.3% vs
18%, p value <0.0001) and angina (53.3% vs 20%, p value
=0.0020) showed significant association with obstructive
CAD. Similar pattern was observed in other studies from
India [7, 9].

In our study, RWMA was present in 50% of patients
with CAD (27.5% of total population) while it was present
in 14% of patients without CAD and the association was
statistically significant (p value =0.0004). The mean
left ventricular ejection fraction was lower in patients
with associated obstructive CAD (52.7% vs 58.1%,
p value =0.0270). Though echocardiography may be
helpful and an effective non-invasive way to evaluate for
the presence of CAD, there are other causes of RWMA
on echocardiography including left bundle branch block
and right ventricular pacing, which can decrease its spe-
cificity, necessitating CAG in patients with suspected
CAD [14].

The causal association of CAD with conduction
disorders is not well established and our data also does
not prove any causality. But associated CAD can have
important long term prognostic implications. In addition,
it may be difficult to recognize ischemic changes on
ECG after pacing especially with left bundle branch block
pattern after RV apical pacing. Identifying and managing
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