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Abstract

Introduction: Atrioventricular (AV) block is a common complication of acute coronary syndrome. Our aim
is to analyze the prevalence and characteristics of this conductive disorder and to describe the
epidemiological, clinical and paraclinical aspects of these patients.

Material and Methods: We conducted a prospective study on patients with acute coronary syndrome
complicated by atrioventricular block at the cardiology B department in Rabat from July 2017 to June 2019.

Results: Thirty patients complicated with AV block out of 407 (7.37%). AV block is documented on admission
in 20 patients (66.67%) and develops during hospitalization in 10 patients (33.33%). The mean age of the
patients is 61.9 years (+ 7.72). The sex ratio is 1.5 with 18 men (60%) and 12 women (40%).

The ECG diagnosed a ST segment elevation in 27 patients (90%) and a ST segment depression in 3 patients
(10%). Signs of ischemia are mainly localized in the inferior territory (70%). Third-degree atrioventricular
block is the most frequent (63%) followed by second-degree AV block Mobitz type | (17%), Mobitz type Il
(13%) then first-degree (7%). AV block is identified on admission in 20 patients (70%) and appears during
hospitalization in 10 patients (30%). This conductive disorder regresses in 18 patients (60%) even in the
absence of revascularization. The mean regression time was 4.52 days +5.6871 and it persists in 12 patients
(40%), 5 of whom died. Intra-hospital mortality is 16.67%.

Conclusion: AV block is often high-grade and occurs in the context of inferior myocardial infarction. It is
frequently recorded on the initial ECG and spontaneously regresses even in the absence of revascularization.
Nevertheless, a pacemaker implantation may sometimes be necessary regardless of the territory of ischemia.
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1. INTRODUCTION

Acute coronary syndrome (ACS) results from a
sudden reduction in coronary blood flow and
most often occurs as a result of a ruptured
atheroma plaque with the formation of
thrombus. This lack of irrigation can cause
transient dysfunction or irreversible damage to
the conduction system [1, 2]. The site of
coronary occlusion determines the site of
conduction blockage. On the other hand, the
conductive disorder may result from vagal
hyperactivity in the first few hours of
myocardial ischemia, which may induce a
transient slowing of cardiac conduction. Other
contributing factors may include metabolic and
hydro electrolytic disturbances and the effect of
treatment [2].

The aim of our study is to evaluate the
prevalence and characteristics of atrioventricular
block during the course of acute coronary
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syndrome and to describe the epidemiological,
clinical and paraclinical aspects of these patients.

2. MATERIALS AND METHODS

We conducted a prospective study of patients
with acute coronary syndrome (ACS) with or
without ST segment elevation complicated by
atrioventricular block. This work was carried out
in the cardiology B department of the Ibn
Sinauniversity hospital in Rabat. The study period
was two years; from July 2017 to June 2019.

We included patients in whom the diagnosis of
ACS was retained. The occurrence of
aatrioventricular block was systematically
investigated. Statistical analysis was performed
based on the collected and validated data. All
variables in the patient database of our study
were analyzed.

Quantitative variables were expressed as
frequency (%) and qualitative variables were
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presented as means and standard deviation
and/or medians with interquartile ranges. The
software used was Epi Info version 3.6 and
SPSS version 13.0.

3. RESULTS
3.1. Epidemiological and Demographic Data

During the study period, 407 patients were
hospitalized in our department to manage acute
coronary syndrome (ACS). Thirty patients
developed atrioventricular block, representing a
prevalence of 7.37% of ACS. The mean age of
our study population is 61.9 years (£ 7.72)
(extremes of 48 and 80 years). The sex ratio is
1.5 with 18 men (60%) and 12 women (40%).

3.2.Clinical data

We had found a personal history of coronary
artery disease in 5 patients (16.7%). Chest pain

was the most common symptom reported by our
patients. The median time between chest pain
and first medical contact is 24 hours (inter-
quartile range 8-96 hours). Table 1 projects the
different cardiovascular risk factors found as
well as the functional signs reported by our
patients. The average systolic blood pressure
(SBP) is 120.03mmHg+21.88 (extremes 70-
166mmHg) and the average diastolic blood
pressure (DBP) is 68.03+13.46 (extremes 45-
99mmHg). Heart rate (HR) averaged
60.62¢c/min+23.03 (extremes 30-114c/min) and
cardiogenic shock was found in 4 patients
(13.3%). Cardiac auscultation revealed a
murmur of mitral insufficiency in 2 patients. No
signs of right heart failure were found. In
addition, pleuropulmonary examination revealed
crackles (Killip class 1) in 9 patients (30%).

Table 1: Cardiovascular risk factors found as well as the functional signs reported by our patients

Numberof patients Percentage %
Cardiovascular Avrterial hypertension 19 63.3%
riskfactors Diabetesmellitus 12 40%
Smooking 18 60%
Dyslipidemia 21 70%
Obesity 8 26.7%
Menopause 8 26.7%
Coronaryheredity 4 13.3%
Functionalsigns Typicalchest pain 21 70%
Atypicalchest pain (epigastralgia) | 9 30%
Dyspnea 6 20%
Syncope 7 23.3%
Lipothymia 6 20%
Vertigo 1 3.6%

3.3. Paraclinical Data

The ECG diagnosed ST segment elevation in 27
patients (90%) and ST segment depression in 3
patients (10%). The electrical signs are mainly
localized in the inferior leads (83%) with or
without abnormalities in the right precordial
leads. Third-degree atrioventricular (AV) block
represents the most common conductive
disorder (63%) followed by second-degree AV
block Mobitz type | (17%), Mobitz type Il
(13%) then first-degree(7%).AV block was
documented on admission in 20 patients
(66.67%), and developed during hospitalization in
10 patients (33.33%). Transthoracic
echocardiogram was performed in all patients and
found segmental wall motion abnormalitiesin 28
patients (93%). Left ventricular dysfunction was
diagnosed in 11 patients (48%). Right ventricular
dysfunction was noted in 8 patients (27%).

3.4. Therapeutic Management
As most of our patients were seen outside of the
thrombolysis time window, this was only done
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for 6 patients (20%). We concluded that
thrombolysis was successful in only 2 patients.
Coronary angiography was performed in 23
patients (76%). It found mono-troncularlesionof
right ~coronary artery in 10 patients.
Bitroncularlesions were found in 9 patients;lesion
of right coronary artery associated with a
circumflex lesion in 4 patients and lesion of right
coronary artery associated with a lesion of the Left
anterior descending arteryin 5 patients. Coronary
angioplasty was limited to the culprit lesion and
was performed in 13 patients (56% of patients
undergoing coronary angiography). In the
absence  of  myocardial viability, a
revascularization procedure was not performed.
Three patients underwent the insertion of a
temporary transvenous pacing that was indicated
for a syncopal atrioventricular block.

The definitive implantation of a pacemaker was
considered in 4 patients before a third-degree
AV block in 3 patients and a Mobitz 2 type 2
AV block in 1 patient.
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3.5. Intra-Hospital Evolution of the AV Block

The conductive disorder regressed in 18 patients
(60%) and persisted in 12 patients (40%). The

mean time to spontaneous regression is 4.52
days £5.6871. Table 2 shows the characteristics
of regressive AV block. Table 3 represents the
evolution of persistent AV block.

Table2: The characteristics of regressive AV block (number of patients 18)

Number of patients(%6)
Spontaneous regression in no-revascularized patients 9 (50%)
Spontaneous regression before the revascularization procedure 6 (33%)
Immediateregressionafterrevascularization 1 (6%)
Delayed regression after revascularization 2 (11%)

Table3: The evolution of persistent AV block (number of patients 12)

Numberof patients(%o)
High degree AV block requiring definitive stimulation 4 (33%)
High grade AV block in patients who have progressed to death 5 (42%)
Persistant first-degree AV block 3 (25%)

There were no deaths in the angioplasty group,
but we recorded paroxysmal atrial fibrillation
that resolved spontaneously in three patients and
persistent atrial flutter in which case we couldn't
restore a sinus rhythm (failed cardioversion) in
one patient. The mortality rate in our series was
16.6%.

3.6.Follow-Up During Three Months

Three-month  follow-up  objectified  the
regression of first-degree AV block in three
patients. There were no ischemic events or
congestive events. The stress echo did not
confirm  myocardial  viability in  no-
revascularized patients.

4. DISCUSSION

The prevalence of AV block in our series is
close to that observed by Kane AD et al. [26]
but remains lower than the study conducted by
Hanachiet al. [27] (7.6%). It most often
complicatescoronary ~ syndrome  with ST
elevation (90% vs 10%). Kane AD et al. have
found a percentage of 87.5% of patients. Studies
that specifically analyze the high degree AV
block also found the same report [28,29].Male
predominance has also been reported [26,30].
While first-degree atrioventricular block was the
most frequent in the studies conducted by Kane
ADet al. [26] and by Kumar et al.[30], the third-
degree AV block is the most predominant in our
study. The enormous delay between the onset of
symptoms and revascularization is likely to
induce significant and prolonged ischemia. This
is likely to severely disrupt atrioventricular
conduction and to induce a conductive disorder
at this level. It has been observed that
atrioventricular block appears more often in
cases of inferior myocardial infarction. This
finding is also found in the literature when the
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coronary syndrome involves the inferior wall
[30, 31]. This can be explained by the fact that
vascularization of the conduction system is
mainly ensured by the right coronary artery.

In the literature, AV block in inferior
myocardial infarction occurs early, and it was
found during the initial ECG in 66.67% of our
patients. Transient vagal hypertonia at the onset
of symptoms is likely to induce this conductive
disorder at an early stage. Another reason is the
delay in consulting patients, which exposes
them to the aggravation of myocardial ischemia.
According to Aplin M et al., conductive
disorder that occurs during hospitalization is
attributed to anterior territorial ischemia [32].
However, in our series, it occurs in a number of
patients with electrical signs of ischemia in the
inferior territory. During acute coronary
syndrome, there is a release of electrolytes, such
as potassium, from the necrotic myocytes that
accumulate day by day, as Sclarovsky explains
[33]. This rate is significant from 24 hours after
the infarction and persists until the fourth day
after the acute coronary syndrome [34, 35]. On
the other hand, adenosine is also released in
large quantities and can accumulate, leading to
the appearance of a conductive disorder
according to Shah et al. [36]. These chemical
disturbances may be the cause of late AV block
in our patients.

Another characteristic of our series is often the
regressive nature of the conductive disorder
even without revascularization (out of time, lack
of myocardial viability). The conduction tissue
of the AV node has the particularity of being
resistant to permanent damage due to ischemia
due to several reasons. On the one hand, it has a
relatively low metabolic rate with high glycogen
reserves. On the other hand, it is characterized
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by the presence of extensive collateral
circulation (contribution of the left coronary
artery branches in addition to the right coronary)
as well as its ability to absorb nutriments and
oxygen by diffusion from the surrounding sinus
veins [37]. Acute ischemia during the coronary
syndrome is capable of temporarily altering the
functioning of the conductive fibers, while at the
same time, vagal hypertonia gradually lifts
during hospitalization and allows the resumption
of normal electrical activity.

The occurrence of these conductive disorders is
associated with a high mortality rate in the short
and long term [38]. According to the study by
Vincent auffret et al. [39], high-grade AV block
is not directly responsible for the increase in
intrahospital mortality but is mainly due to the
extent of myocardial ischemia and the
mechanical, rhythmic, and hemodynamic
complications that result. A multicenter study by
kyunghwan et al. [17] concluded that the
prognostic impact of high-grade AV block is
different depending on the area of ischemia
(more deaths in cases of anterior wall
myocardial infarction compared to AV block in
cases of inferior wall MI). Another study also
confirmed this finding [40]. Nevertheless, in our
series, all who died had inferior wall M.

In the presence of a conductive disorder
resulting from acute myocardial ischemia,
urgent revascularization should be considered.
According to the Task Force of the European
Society of Cardiology published in 2014 [41] ,
the use of an electro systolic stimulation lead is
indicated in cases of high degree AVB or
symptomatic intraventricular block that does not
regress after successful reperfusion and medical
treatment. It should only be considered routinely
if chronoscopic positive drugs (isoproterenol,
atropine) are insufficient or contraindicated.
Implantation of a definitive pacemaker is
recommended for conductive disorders that
persist despite reperfusion and beyond the acute
phase of coronary syndrome.

5. CONCLUSION

In our context, AV block is often high grade and
occurs in case of inferior wall myocardial
infarction. It is frequently recorded on the
initial  electrocardiogram  and  regresses
spontaneously even in the absence of
revascularization. Nevertheless, it can
sometimes indicate the implantation of a
definitive pacemaker regardless of the territory
of ischemia.
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