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Background and Objectives: The causal relationship of clinically-significant atrioventricular block (AVB) and coronary artery disease (CAD)
is uncertain. We investigated whether CAD is related to irreversible AVB that requires treatment with a permanent pacemaker.

Subjects and Methods: We included 188 consecutive patients with new-onset AVB considering pacemaker, who had undergone invasive
or noninvasive coronary evaluation. Patients were divided into one of 2 groups: irreversible AVB who underwent implantation of perma-
nent pacemaker {irreversible block (IB) group, n=173} or reversible AVB {reversible block (RB) group, n=15}.

Results: In IB group, significant CAD was observed in 44 patients (25.4%) and there were 2 (1.2%) patients with acute myocardial infarc-
tion (AMI). In RB group, 14 patients (93.3%) had CAD (p<0.001) and 13 patients (86.7%) presented with AMI (p<0.001). On the aspect of
CAD type and reversibility of AVB, 13/15 (86.7%) patients of AMI, 0/2 (0%) of unstable angina, and 1/41 (2.4%) of stable angina had re-
versible AVB.

Conclusion: AVB in patients with AMI is usually reversible. Therefore, permanent pacemaker implantation should be delayed in cases of

AMI. AVB in patients with CAD other than AMI is usually irreversible. (Korean Circ J 2012;42:816-822)

KEY WORDS: Atrioventricular block; Coronary artery disease; Pacemaker, atrificial.

Introduction

Permanent pacemaker implantation is one of the most important
treatments for patients with clinically-significant atrioventricular
block (AVBY), but reversible causes should be evaluated and manag-
ed before considering pacemaker implantation.

Coronary artery disease (CAD) is one of the possible causes of
AVB. Mosseri et al.” reported that conduction disturbances were
more frequent in patients with compromised blood flow of the sep-
tal branches after coronary artery bypass grafting (CABG) operation.
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They analyzed the association of conduction disturbance and the lo-
cation of CAD in 43 patients, who had permanent pacemaker im-
plantation and coronary angiography (CAG), by classifying coronary
pathology into 4 categories (Table 1), and reported that compromis-
ed blood flow to septal branch and right coronary artery (RCA, type
IV anatomy) was significantly associated with severe conduction dis-
turbances.” Henceforward, several studies reported the predomin-
ance of type Il and type IV anatomy in patients with severe conduc-
tion disturbance?¥

Although there are several studies supporting the causal relation-
ship of conduction disturbances and underlying coronary anatomy,
this association is not clear, particularly from the view of AVB rever-
sibility. In a study by Omeroglu et al.? 8 patients with CAD and com-
plete AVB were treated with CABG operation, but none of these pa-
tients recovered from complete AVB after revascularization. Yesil et
al? investigated 53 patients who had third-degree AVB and signifi-
cant CAD, and the result showed only a small percentage of pa-
tients recovered from a third-degree AVB (19% in medical and 27%
in interventional treatment) without statistically significant differ-
ence. These studies may indicate that revascularization is not helpful
in the recovery of conduction disturbances.

In this regards, we evaluated the association of AVB and CAD, to
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Table 1. Classification of pathological coronary anatomy supplying the
conduction system

Type | Lesions not related to septal branches or the AV node
Type Lesions compromising blood fl9w to septal branches
of the LAD, but not compromising blood flow to the AV node
Type i Lesions com?romising blood flow to the AV node, but not
compromising blood flow to the septal branches of the LAD
Type IV Lesions compromising blood flow to the septal branches

of the LAD and the AV node

Classification of pathological coronary anatomy by Mosseri et al? AV: atrio-
ventricular, LAD: left anterior descending coronary artery

elucidate whether AVB is reversible in patients with CAD.

Subjects and Methods

Study design and data collection

This was an observational retrospective single-center study. This
study was approved by the Institutional Review Board of Seoul Na-
tional University Hospital (IRB No. H-1109-011-376).

From January 2005 to June 2011, 280 consecutive patients with
clinically-significant new-onset AVB admitted to Seoul National
University Hospital via outpatient clinic or emergency department
were enrolled. Clinically-significant AVB requiring pacemaker was de-
fined as follows; complete AVB and advanced AVB including 2 : 1
AVB. Ninety-two patients, who underwent pacemaker revision and
implantable loop recorder insertion, were excluded and total 188 pa-
tients were analyzed in this study (Fig. 1).

Baseline demographic variables of gender, age, height, weight,
body mass index (kg/m?), smoking status and amount of smoking in
pack-year, history of diabetes mellitus, hypertension, hypercholes-
terolemia, renal insufficiency, cerebrovascular accident, atrial fibrill-
ation, CAD, prior revascularization therapy (including percutaneous
coronary intervention and CABG), other prior open heart surgeries,
cardiomyopathies, congenital heart disease, valvular heart disease,
a family history of sudden cardiac death, and a family history of pre-
mature CAD in first-degree relatives (<55 years in males and <65
years in females) were identified based on the electronic medical
records.

Coronary artery disease

Coronary artery disease was determined on the result of CAG, co-
ronary CT angiography, and myocardial single photon emission com-
puterized tomography (SPECT). Significant CAD was defined as >50%
stenosis of epicardial coronary artery by CAG and coronary CT an-
giography, or perfusion decrease of myocardial SPECT.

Coronary pathologies were classified into 4 types according to
classification of Mosseri et al.?; type I, lesions not related to septal
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280 AVB patients
assessed for eligibility

92 excluded
»  PM revision: 91 patients
ILR insertion: 1 patient

\ 4
188 patients with
New-onset AVB

A4

173 underwent

PM implantation
(IB group)

\ 4
15 did not undergo
PM implantation
(RB group)

Fig. 1. Flow diagram of study patients. AVB: atrioventricular block, PM: pacema-
ker, ILR: implantable loop recorder, IB: irreversible block, RB: reversible block.

branches or the atrioventricular (AV) node; type Il, lesions compro-
mising blood supply to septal branches emerging from the left an-
terior descending artery (LAD); type I, 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 (Table 1). Pathologic coronary anatomy was determined on
the result of CAG or coronary CT angiography. When determining
coronary pathologies, results of myocardial SPECT were not count-
ed, as it could not designate the specific location.

Statistical analysis

Results are presented as meanztstandard deviation or absolute
numbers with percentages (%). Group comparisons were performed
with Student t-test or crosstabs. The X test or the Fisher exact test
was used for categorical variables. To evaluate the association of
CAD and conduction disturbance which require implantation of per-
manent pacemaker, univariate and multivariate logistic regression
analysis was performed. All statistical analyses were performed with
software, Statistical Package for the Social Sciences (SPSS) 18.0 (SPSS
Inc., Chicago, IL, USA) and a p<0.05 was considered statistically sig-
nificant.

Results

Patient characteristics

Baseline characteristics of 188 patients are summarized in Table 2.
Irreversible AVB was observed in 173 patients (IB group) who had
undergone implantation of a permanent pacemaker. Reversible AVB
was observed in 15 patients (RB group). There were significant dif-
ferences in gender, smoking status, and serum level of high density
lipoprotein-cholesterol (HDL-C) and C-reactive protein (CRP) be-
tween the 2 groups. In the IB group, 75 (43.4%) were male and 11
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Table 2. Baseline characteristics
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Table 2. Continued

IB group RB group IB group RB group
(n=173) (n=15) (n=173) (n=15)
Age (year) 67.23+11.92  68.67+13.64 0.657 Creatinine (mg/dL) 1.27+0.93 1.45+0.61 0.464
Gender (%) 0.031 Glucose, fasting (mg/dL) 113.77£3422 12554%£1858 0.223
Male 75 (43.4) 4(26.7) Hemoglobin Alc (%) 6.4211.03 6.70+1.11 0.383
Female 98 (56.6) 11 (73.3) C-reactive protein (mg/dL) 0.53+1.24 199+180 0014
Current smoker (%) 11 (6.4) 4(26.7) 0.021 Values are mean®SD, or absolute number (%). *Hypercholesterolemia:
Smoking (pack-year) 76841591 170043034 0258 !<nowr} qulipidemia or use of stgtin or tptal cholesterol >200 nlqg/dlt, *Renal
insufficiency: known chronic kidney disease or glomerular filtration rate
Hypertension (%) 121 (69.9) 8(533) 0.184 <60 mL/min per 1.73 m? IB: irreversible block, RB: reversible block, CAD: cor-
Diabetes mellitus (90) 46 (26.6) 4(26.7) 1.000  onary artery disease, SCD: sudden cardiac death, PCl: percutaneous coronary
oot soiin) s o [T R oy e b 1, 5 ok,
Renal insufficiency ()" 123 (71.1) 12 (80.0) 0563 dine, ACEi: angiotensin converting enzyme inhibitor, ARB: angiotensin re-
Cerebrovascular accident (%) 16(9.2) 1(6.7) 1.000 c;ptqr blocke.r, HDL-C: high density lipoprotein-cholesterol, LDL-C: low den-
Family history of CAD (9%) 5(29) 0(00) joop S fipoprotein-cholesterol
Family history of SCD (%) 4(23) 0(0.0) 1000  (6.4%) were current smokers, while RB group had 11 (73.3%) males
Prior atrial fibrillation (96) 11 (64) 0(00) 0605  and 4 (26.7%) current smokers (p=0.031 for gender, p=0.021 for sm-
Prior PCI (96) 9(5.2) 0(00) 1000 oking status). Serum level of HDL-C was higher in IB group (46.56+
Prior CABG (%) 8 (4.6) 0(00) 1000 10.95 mg/dL vs. 40.0010.07 mg/dL, p=0.030), whereas CRP was
Prior open heart surgery (%) 20 (1.6) 0(0.0) 0376  higherin RB group (0.531.24 mg/dL vs. 1.99%1.80 mg/dL, p=0.014).
Cardiomyopathy (%) 0764  Ihere was no difference in other characteristics between the two
Normal 167 (96.5) 15 (100.0) groups.
Hypertrophic 2(1.2) 0(0.0)
Dilated 4(23) 0(00) Coronary artery disease and reversibility of atrioventricular
Restrictive 0(00) 0(00) block
Ischemnic 0(00) 0(00) In the IB group, 129 (74.6%) had no CAD on admission, 40 (23.1%)
Congenital heart disease (%) 6(35) 0(00) pp— had stable angina, 2 (1.29%) presented with unstable angina, and 2
Valvular heart discase (%) 30(173) 1 (67) 0472 (1.29%) presented with acute my-ocardial infarction (AMI). In contras.t,
Medication (%) the RB group had 13 .(86.70/0) with AMI, o.ne- (6.7%) with stable angi-
. 12070 3231 0075 na, and one (6.7%) without CAD 'on admission (p<0.001). On th.e as-
e —— Py 0233 pect of CAD type and reversibility (?f AVB, 13/15 (86.70/0). patients
CCB DHP 250) 5 (385) 0986 had.AMI, 0/2 (00/0). had unsta.ble angina, and.1/41 (2_.40/0) with stable
' angina had reversible AVB (Fig. 2). In 130 patients without CAD, only
C_CB' NDHP 10(58) 17.7) 0562 one (0.8%) had reversible AVB. The proportion of reversible AVB in
ACEIor ARB 79 (459) 4(308) 0390 patients with AMI was significantly higher than other groups; pa-
DIVEHES ¢ 72 4(308) 0.770 tients without CAD, with stable angina, and with unstable angina.
Amiodarone 0(0.0) 0(0.0) N/A - . o
The reversibility of AVB was analyzed according to the distribution
e 6(3.5) 0(00) . coronary pathology (Table 3). CAD was found in 58 (30.9%) of 188
Statin 46(267) 1077) 0.183 patients. 43 (24.9%) of 173 patients in the non-AMI group and 15
Aspirin 63 (36.6) 2(154) Uilas (100.0%) of 15 patients in the AMI group had CAD. Overall, 14 (24.1%)
Warfarin 16(93) 0(00) 0371 4 58 CAD patients had reversible AVB. AVB was rarely reversible in
Laboratory test the non-AMI group as only one of 43 patients (2.3%) showed rever-
Hemoglobin (g/dL) 12.9311.80 12912173 0967 jple AVB. In contrast, 13 of 15 patients with AMI (86.7%) had rever-
Total cholesterol (mg/dL) 1736713439 1727354169 0921 gjple AVB and there were significant difference between non-AMI
Triglyceride (mg/dL) 128.15455.38  149.80£77.27 0309 gyoup and AMI group (p<0.001). Among 15 patients with AMI, 11 pa-
HDL-C (mg/dL) 46.56£1095  4000£1007 0030 tients had inferior wall ST-segment elevation myocardial infarction
LDL-C (mg/dL) 1094613165 1087313878 0935  (STEMI)and 1 patient had anterior wall STEMI. There were 2 patients
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with AMI in IB group, showing inferior and anterior wall STEMI for
each. RCA lesions were found in 25 (15.0%) in the non-AMI group
and 14 (93.3%) in the AMI group (p<0.001) by CAG. The proportion
of reversible AVB among patients with RCA lesion was also signifi-
cantly higher in AMI group (p<0.001).

According to Mosseri et al's? classification, the number of patients
with CAD in the non-AMI group were: 4 (9.3%) type | anatomy, 9
(20.9%) type Il anatomy, 7 (16.3%) type Il anatomy, and 23 (53.5%)
type IV anatomy. One patient whose AVB was reversible had type Il
anatomy. In the AMI group, according to this same classification sys-
tem, no patients had type | anatomy, 1 (6.7%) patient had type Il, 5
(33.39%) patients had type Ill, and 9 (60.0%) patients had type IV. The

100

80

60 -

Percentage (%)

20+

No CAD Stable angina

Type of CAD

Unstable angina AMI

1 Reversible AVB I Irreversible AVB ‘

Fig. 2. Reversibility of AVB and CAD type. Reversibility of AVB was assessed
on the aspect of CAD type. The proportion of reversible AVB was significant-
ly higher in patients presented with AMI. AVB: atrioventricular block, CAD:
coronary artery disease, AMI: acute myocardial infarction.

Table 3. Reversible AVB and distribution of coronary pathology
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proportions of reversible AVB in type Ill and type IV were higher in
the AMI group (p=0.072 for type Ill and p<0.001 for type IV). The
composite of type Il and IV, in which septal blood flow of LAD is
compromised in common, was found in 32 (74.4%) patients from
the non-AMI group and AVB was irreversible in all patients, while the
composite was found in 10 (66.6%) patients of AMI group and 9
(90.0%) patients had reversible AVB (p<0.001).

Factors associated with reversibility of atrioventricular block

Among demographic variables and the status of CAD on admis-
sion, we identified factors that showed significant association with
reversibility of AVB by univariate and multivariate logistic regres-
sion analysis (Table 4). Univariate analysis revealed several significant
factors; male gender {odds ratio (OR) 3.593, 95% confidence inter-
val (Cl) 1.101-11.732, p=0.034}, current smoker (OR 5.355, 95% Cl
1.464-19.594, p=0.011), CAD (OR 41.045, 95% Cl 5.245-321.208,
p<0.001), and AMI on admission (OR 555.750, 95% Cl 72.302-
4271.773, p<0.001). Multivariate analysis was used to clarify these
uncertainties and showed an obvious result; AMI on admission was
the only associated factor (OR 350.409, 95% Cl 21.406-5736.146,
p<0.001).

Discussion

The main finding of this study is that AVB in patients with AMI is
usually reversible, while AVB in patients with CAD other than AMI is
usually irreversible. This result indicates that permanent pacemaker
implantation should be delayed in cases of AMI. To our knowledge,
the present study is the first to describe the reversibility of AVB in

Total patients (n=188) Non-MI group (n=173) AMI group (n=15) p {OR (95% CI)}
No CAD (%) 130 (69.1) 130 (75.1) 0(0.0) <0.001
CAD (%) 58 (30.9) 43 (24.9) 15 (100.0)
Reversible AVB* 14/58 (24.1) 1143 (2.3) 13/15 (86.7) <0.001 1273.000 (22.868-3259.143) }
RCA lesion (%) 40 (21.3) 26 (15.0) 14(93.3) <0.001 {79.154 (9.976-628.012)}
Reversible AVB? 13/40 (32.5) 0/26 (0.0) 13/14(92.9) <0.001 {27.000 (3.945-184.779)}
Classification of coronary pathology
by Mosseri et al? (90)*
Type | 4(69) 0/4 (0.0) 0(0.0) N/A
Type I 10(17.2) 0/9 (0.0) 0/1(0.0) N/A
Type Il 12 (20.7) 1/7 (14.3) 4/5(80.0) 0.072 15.600 (0.866-36.217)}
Type IV 32 (55.2) 0/23 (0.0) 9/9 (100.0) <0.001 (OR not available)
Type [+ 42 (72.4) 0/32 (0.0) 9/10 (90.0) <0.001 £10.000 (1.558-64.198)}

Values are absolute number (90), or proportion of reversible AVB of each CAD types (%). *Proportion of reversible AVB among patients with CAD, "Proportion
of reversible AVB among patients with RCA lesion, "Classification of coronary pathology by Mosseri et al? Values of this cell are absolute number (%), or pro-
portion of reversible AVB of each CAD types (%), among patients with CAD, §Type Il'or IV vs. Type | or Ill. AVB: atrioventricular block, AMI: acute myocardial
infarction, OR: odds ratio, Cl: confidence interval, CAD: coronary artery disease, RCA: right coronary artery, N/A: not applicable, MI: myocardial infarction

www.e-kej.org http://dx.doi.org/10.4070/kcj.2012.42.12.816
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Table 4. Factors associated with reversibility of AVB
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Univariate analysis

*

Multivariate analysis

OR (95% CI) p OR (95% CI) p
Age (per 10 years) 1.068 (0.680-1.677) 0.774
Gender (male) 3.593 (1.101-11.732) 0.034 5.389 (0.415-69.932) 0.198
Current smoker 5.355 (1.464-19.594) 0.0Mm 1.092 (0.040-30.064) 0958
Hypertension 0.491 (0.169-1.425) 0.191
Diabetes mellitus 1.004 (0.304-3.310) 0.995
Hypercholesterolemia 1.230 (0.400-3.780) 0.718
Renal insufficiency 1.626 (0.440-6.009) 0.466
CAD 41.045 (5.245-321.208) <0.001 2.808 (0.170-46.451) 0471
AMI on admission 555.750 (72.302-4271.773) <0.001 350.409 (21.406-5736.146) <0.001

*Multivariate logistic regression analysis to define factors associated with reversible AVB. All univariate variables of p<0.10 were entered for multivariate
analysis. AVB: atrioventricular block, OR: odds ratio, Cl: confidence interval, CAD: coronary artery disease, AMI: acute myocardial infarction

each type of CAD. Although we could not provide the optimal tim-
ing to confirm the reversibility of AVB in each type of CAD, the re-
sults of this study deserve special consideration.

The causal relationship between AVB and inferior wall AMI is re-
latively well-established. AVB complicates inferior wall AMI in 10%
79 and most of these patients can be recovered from
AVB by revascularization.”'? However, the association of CAD other
than AMI and reversibility of AVB is still unclear and is rarely studied.
In this context, we tried to evaluate the association of AVB and CAD,
in order to elucidate whether AVB is reversible in patients with CAD.

The blood supply of the AV node is from the posterior interventri-
cular artery, which is a branch of RCA in right-dominant individuals.
In the remainder of individuals, the AV node is still supplied by the

to 15% of cases,

posterior interventricular artery, but that artery is a branch of the left
circumflex artery; the coronary circulation of these individuals is con-
sidered left-dominant. Intraventricular conduction system is sup-
plied by septal branches from LAD, especially the first septal perfo-
rator branch from proximal LAD.™ This physiologic background has
been supported by several studies. Mosseri et al.” reported that a
compromised blood flow of the septal branch and the RCA were
associated with conduction disturbances. Tandogan et al.¥ Yesil et
al.,”™ and Wei et al.” reported similar results; stenoses of septal br-
anch from LAD or RCA are associated with AVB. However, revascu-
larization of the stenosed coronary artery could not reverse conduc-
tion disturbances.”®

In the present study, status of CAD on admission showed signifi-
cant difference between the IB group and the RB group. The majori-
ty of the IB group had no evidence of CAD, while the RB group was
mainly consisted of AMI patients. Patients with AMI recovered from
AVB after revascularization therapy in most of cases, which is con-
cordant with previous reports.’”'? In contrast, almost all patients
without AMI eventually underwent implantation of a pacemaker, as
they did not recover to sinus rhythm. With this result, we can pos-

http://dx.doi.org/10.4070/kc}.2012.42.12.816

New-onset AVB

Not ACS

Unstable
angina

Y
PM implantation,
CAG/PCI if needed

CAG/PCI, and
observation

PM implantation,
consider CAG/PCI

Fig. 3. Flow chart of management of new-onset AVB. AVB: atrioventricular
block, ACS: acute coronary syndrome, AMI: acute myocardial infarction, CAG:
coronary angiography, PCI: percutaneous coronary intervention, PM: pace-
maker.

tulate that patients with AVB and AMI have a higher chance to re-
turn to sinus rhythm by coronary revascularization, and it is not ap-
plied to the patients without AMI.

Patients with new-onset AVB might present with AMI, unstable
angina, or stable angina. When planning implantation of pacemak-
er in these patients, it should be noted that dual-antiplatelet therapy
is usually required after PCl in the era of drug-eluting stent.® On
the other hand, dual-antiplatelet therapy at the time of pacemaker
implantation might increase the risk of bleeding complication and
extend procedure time.'®"® Considering this clinical aspect and our
study results, we recommend application of different therapeutic
strategies for each entity (Fig. 3). If a patient of new-onset AVB pres-
ents with AMI, revascularization therapy is definitely required for tr-
eatment of AMI. But for the treatment of AVB which is a resultant
feature of AMI, pacemaker implantation should be delayed as this
type of AVB has very high probability to return to sinus rhythm after
appropriate revascularization. If a patient with AVB presents with

www.e-kej.org
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Table 5. Distribution of pathological coronary anatomy
Classification Mosseri et al.? Yesil et al.'? Tandogan et al.” Present study*
of pathological ~ Study  Control Study  Control Study  Control
IB group  RB group
coronary group group p group group p group group p (=a4)  (n=14)
anatomy? (n=36) (n=36) (n=62)  (n=62) (n=78)  (n=78) - -
Type | (%) 16 (44.4) 18 (50.0) 6(9.6) 19 (31) 15(19) 27 (35) 4(9.1) 0(0.0)
Type |1 (9% 3183 1(2.8 24 (38.7 12 (19 19 (24 719 10 (22.7 0(0.0
ype Il (%) (83) (28) 0.007 (38.7) (19) 005 (24) 9) 008 (22.7) (00) 0,080
Type Il (%) 1(2.8) 10 (27.8) 10 (16) 24 (39) 9(11) 29 (37) 7 (15.9) 5(35.7)
Type IV (%) 16 (44.4)  7(19.4) 22 (35) 7 (1) 35 (45) 15 (19) 23 (52.3) 9 (64.3)

Values are absolute number (%). *Patients who had significant CAD were counted. IB: irreversible block, RB: reversible block, CAD: coronary artery disease

unstable angina, we recommend that the patient undergo pacema-
ker implantation first, and then revascularization therapy. In the pre-
sent study, 2 AVB patients of unstable angina had to undergo pace-
maker implantation. Considering the necessity of dual-antiplatelet

9 it would be rational to under-

therapy after coronary interventions,
go pacemaker implantation prior to revascularization. If patients of
new-onset AVB have no evidence of AMI or unstable angina, then pa-
cemaker implantation would be the most important treatment, be-
cause the reversibility of AVB in these patients is hardly expected.

The result of multivariate analysis in Table 4 confirmed the strong
causal relationship between AMI and new-onset AVB. Male gender,
smoking status, and existence of CAD were significantly associated
factors on univariate analyses, but not on multivariate analysis. As
male gender and smoking status are distinct risk factors of CAD, it
seems that gender and smoking status are not major components
in the reversibility of AVB. The most important aspect of this result
is the strong association of AMI and reversibility of AVB, but not
CAD itself. This result also poses a question of whether CAG as a
routine procedure prior to implantation of permanent pacemaker
is mandatory.

The location of pathologic coronary artery among patients with
irreversible AVB showed similar distribution, compare to the results
of previous several studies (Table 5).29' In the present study, type
IV was the most common type of coronary pathology and type Il was
the second most common type in IB group; type | anatomy observed
in 9.1% of patients with CAD, type Il in 22.7%, type Ill in 15.9%, and
type IV in 52.3%. In the study by Yesil et al."” the distribution of
coronary pathology was 9.6% type |, 38.7% type Il, 16.0% type IlI,
and 35.0% type IV. Tandogan et al.? studied 78 patients who had
pacemaker implantation and angiographically proven CAD, and the
distribution was 19% type I, 24% type I, 11% type Ill, and 45% type
IV. In the study by Mosseri et al.? type | and IV were the most fre-
quently observed types (44.4% for each type) among 36 matched
patients with permanent pacemaker. Generously, type Il and type IV
were much more frequently observed in patients with irreversible
AVB which required implantation of permanent pacemaker. Thus,

www.e-kgej.org

our study result supports the association of AVB and underlying CAD,
which compromise the blood flow to septal branch or the RCA. The
similarity shared by our result and previous studies not only sup-
ports the validity of our study, but also increases the potential for
generalization. By screening all patients with new-onset AVB who
visited our hospital, this study reflects medical practice in the real
world.

Limitations

This study had several limitations. First, study population was not
evenly distributed to each CAD types. Majority of patients had no
evidence of CAD, while only 2 patients presented with unstable an-
gina. This is primarily because this study reflected real practice. Sec-
ond, this was an observational retrospective study, based on the
electronic medical records. No standardized protocol was used to
indicate tests in advance, although attending physicians referred to
guidelines for managing AVB. Third, a further prospective study is
required to investigate the effect of revascularization on the re-
versibility of AVB.

Conclusion

Our results show that AVB in patients with AMI is usually revers-
ible after revascularization treatment, while patients with AVB (wi-
thout AMI) usually required implantation of a permanent pacemaker,
irrespective of the presence of CAD. Permanent pacemaker implan-
tation should be delayed in cases of AMI. AVB in patients with CAD
other than AMI is usually irreversible, therefore implantation of a pa-
cemaker should be considered on a preferential basis.
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