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ABSTRACT
Background: Cardiac arrhythmias are quite common in the setting of acute myocardial infarction. Ninety percent of
patients with acute myocardial infarction (AMI) have some cardiac rhythm abnormality, and 25% have cardiac conduction
disturbance within 24 hours of infarct onset. These are tachyarrhythmias, ventricular arrhythmias, and atrioventricular
block. A good correlation exists between the site of infarct and type of arrhythmias. Sinus bradycardia, sinoatrial escape
rhythms, Wenkebach type and complete heart block are usually associated with inferior wall myocardial infarction (IWMI).
Atrial premature contraction (APC) and ventricular premature contraction (VPC) are usually seen in anterior wall myocardial
infarction (AWMI). Methods: The present cross-sectional study was conducted on 100 consecutive cases of acute
myocardial infarction with arrhythmias attending as indoor emergency patients of Guru Nanak Dev Hospital attached to
Government Medical College, Amritsar were included. History, clinical examination and required investigations including
lipid profile, blood sugars, electrolytes, CPK-MB, ECG, and 2D-Echo were done. Results: Out of the hundred patients in
the study, males (57%) outnumbered females (43%). Most of the patients were found in the age group of 51-60 years
(34%). Smoking was the most significant risk factor (38%), followed by diabetes mellitus (35%), hypertension (30%) and
prior ischemic heart disease (28%). The majority (56%) of the patients had anterior wall myocardial infarction (AWMI),
followed by IWMI (24%), IWMI + RVMI (13%) and AWMI + IWMI (7%). Most of the arrhythmias (62%) developed during
initial 24 hours of admission, while 27% in next 24 hours and 11% after 48 hours of admission to hospital. The most
common arrhythmia observed was VPC (50%), followed by sinus tachycardia (48%), sinus bradycardia (16%), accelerated
idioventricular rhythm (9%), 3rd degree heart block (7%), ventricular tachycardia (6%), 1st degree Heart Block (5%), 2nd
degree Heart block (5%), ventricular fibrillation (4%), APC (4%) and AF (1%). Maximum incidence of VPC, sinus
tachycardia, ventricular tachycardia (VT) and ventricular fibrillation (VF) were recorded in AWMI, while the maximum
incidence of sinus bradycardia and AV block were observed in IWMI. Mortality was more common in patients developing
arrhythmias specifically VT, VF and heart blocks especially 2nd-degree heart block and 3rd-degree heart block.
Conclusion: Most of the patients with acute myocardial infarction develop some kind of arrhythmias which is an important
cause of morbidity in these patients, develop during the initial 24 hours of admission to the hospital. Most common
arrhythmias observed were VPC, followed by sinus tachycardia, AV block, bundle branch block, sinus bradycardia, VT, and
VF. VPC, sinus tachycardia, VT, and VF were more common in AWMI, while sinus bradycardia and AV block were more
common in IWMI. Diligent monitoring for arrhythmias and appropriate treatment can be life saving.
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INTRODUCTION
Cardiac arrhythmias are quite common in the setting
of acute myocardial infarction. Ninety percent of
patients with acute myocardial infarction (AMI)
have some cardiac rhythm abnormality, and 25%
have a cardiac conduction disturbance within 24
hours of infarct onset. The incidence (4.5%) of
serious arrhythmias such as ventricular fibrillation
(VF) is greatest in the first hour of an acute
myocardial infarction and declines very rapidly
thereafter.[1]
Deaths from arrhythmias in the setting of myocardial
infarction have been one of the most frequent causes

of sudden cardiac death. 60% of all deaths associated
with acute myocardial infarction (AMI) occur within
1st hour and are attributable to ventricular
arrhythmias, in particular, ventricular fibrillation.[2]
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Cardiac arrhythmias and conduction abnormalities
complicating acute myocardial infarction (AMI)
have been associated with adverse prognosis in
numerous reports.[3–8] There is a strong connection
between the site of infarct and type of arrhythmias.
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MATERIALS AND METHODS
After the approval of Institutional Thesis and the
ethical committee the present cross-sectional study
was conducted on 100 patients with acute
myocardial infarction with arrhythmia, of age ≥ 19
years of either sex admitted to Guru Nanak Dev
Hospital, Amritsar. The purpose of the study was
explained to each individual and informed consent
was taken. A detailed history was taken regarding
the onset of symptoms, duration, presence of risk
factors, past history of IHD and family history of
coronary artery disease (CAD). The diagnosis of
AMI was based on the Third Universal Definition of
Myocardial Infarction. Physical examination of
patients was done to assess the hemodynamic
stability, congestive heart failure, and cardiogenic
shock. Twelve-lead ECG was done at admission, at
24 hours, 48 hours and at the time of arrhythmia.
Routine blood investigations like complete blood
count, random blood sugar, blood urea, serum
creatinine, serum electrolytes, lipid profile, CPKMB and X-ray chest (PA view). 2-D Trans Thoracic
Echocardiography (TTE) with doppler flow study
was done whenever required using Colour Doppler
Echocardiography (CDE) machine with an adult
transducer of 2.5M Hz (Sonosite USA), during the

first 7 days of hospitalization. Those excluded from
the study were patients < 19 years of age of both
sexes and patients requiring intervention like
angioplasty or pacemaker insertion. The aim of the
study was to study the incidence of arrhythmias in
the first week of Acute Myocardial Infarction (AMI)
with respect to the location of infarction as well as
age and sex wise distribution. The data so collected
was analyzed by frequency, percentage, and chisquare test.

RESULTS
The present study was a cross-sectional study carried
out on 100 patients with acute myocardial infarction
with arrhythmia in which mean age was 59(±12)
years and male to female ratio was 1.32: 1. The
incidence of females was less in early decades, but in
later ages, sex didn’t offer any advantage either in
the incidence of AMI or arrhythmias. 57% of
arrhythmias were found in males and 43% of
arrhythmias were found in females. In subjects over
70 years, females outnumbered males. Smoking was
the most significant risk factor (38.0%) in our study,
followed by diabetes mellitus (35.0%), hypertension
(30.0%) and prior ischemic heart disease (28.0%).
The majority of the patients had anterior wall
myocardial infarction (AWMI) 56.0%, followed by
inferior wall myocardial infarction (24.0%), inferior
wall + right ventricular myocardial infarction
(13.0%) and anterior wall + inferior wall myocardial
infarction (7.0%). 62.0% of the patients had
arrhythmias during initial 24 hours of admission to
hospital, followed by 24-48 hours (27.0%) and >48
hours (11.0%). The most common arrhythmia was
ventricular premature contraction (50.0%), followed
by sinus tachycardia (48.0%), sinus bradycardia
(16.0%), accelerated idioventricular rhythm (9.0%),
3rd degree heart block (7.0%), ventricular
tachycardia (6.0%), 1st degree Heart Block (5.0%),
2nd degree Heart block
(5.0%), ventricular
fibrillation (4.0%), APC (4.00%) and AF (1.0%).
Tachyarrhythmias were common with anterior wall
MI and associated MI, while the inferior wall was
the leading site for developing bradyarrhythmias. Of
the total 50 VPCs, 40 VPCs (80.00%) were seen in
AWMI; 4 VPCs (8.00%) in IWMI, 4 VPCs (8.00%)
in AWMI + IWMI and 2 VPCs (4.00%) in IWMI +
RVMI. Of the total 48 sinus tachycardia cases, 40
sinus tachycardia (83.33%) was seen in AWMI; 3
sinus tachycardia (6.25%) in IWMI, 3 sinus
tachycardia (6.25%) in AWMI + IWMI and 2 sinus
tachycardia (4.17%) in IWMI + RVMI. Of the total
16 sinus bradycardia cases, 11 sinus bradycardia
(68.75%) was seen in IWMI and 5 sinus bradycardia
(31.25%) in IWMI + RVMI. All AIVR were seen in
association with AWMI. 75.00% of the APCs were
seen in AWMI and another 25.00% in AWMI+
IWMI. One case of AF was seen in AWMI. Out of 6
VT, 4 VTs (66.66%) were seen in AWMI, 1 VT
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Sinus bradycardia, sinoatrial escape rhythms,
complete heart block and Wenckebach type are
typically associated with inferior wall myocardial
infarction. Atrial and ventricular premature
contractions are more frequently seen in anterior
wall myocardial infarction.[9]
A life-threatening arrhythmia (eg, ventricular
tachycardia, ventricular fibrillation) may be the
first manifestation of ischemia. These arrhythmias
may cause many of the reported sudden cardiac
deaths in patients with acute coronary syndromes.
Ventricular fibrillation or sustained ventricular
tachycardia has been reported in up to 20% of
patients. The risk of arrhythmic death in survivors
of AMI is highest in the first six months of
myocardial infarction and remains high for the
subsequent two years.[10]
Supraventricular arrhythmias occur in less than
10% of patients with acute MI and are not directly
ischemic in origin. Patients who develop these
arrhythmias tend to have more severe ventricular
dysfunction than those who do not and hence,
experiencing a worse outcome. Sinus tachycardia
may be due to pain, anxiety, or drugs. Atrial
fibrillation is an indicator of worse prognosis after
acute myocardial infarction, both in the short-term
and in the long-term, even in an unselected
population.[11] AF is associated with increased inhospital mortality.[12] Sinus bradycardia is common
(9–25%) in the first hour, especially in inferior
infarction.[13] Sinus bradycardia may be due to
drugs, ischemia or vagal response.
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In the present study, maximum mortality was seen in
patients with IWMI + RVMI (3 out of 13, 23.07%),
followed by IWMI (4 out of 24, 16.66%), AWMI
+IWMI (1 out of 7 patients, 14.28%) and AWMI (6
out of 56, 10.71%). With respect to type of
arrhythmia, maximum mortality was due to
ventricular tachycardia (5 out of 6 cases, 83.33%),
followed by 2nd degree heart block (3 out of 5 cases,
60.00%), 3rd degree heart block (4 out of 7 cases,
57.14%), ventricular fibrillation (1 out of 4 cases,
25.00%) and sinus bradycardia (1 out of 16 cases,
6.25%). Results had been shown in Figure 1-8.
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Figure 1: Showing Incidence of Arrhythmias in Relation to Anatomic Site of Myocardial Infarction.
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Figure 3: Showing Types of Arrhythmias Seen in Acute Myocardial Infarction.
(*Multiple types of arrhythmias were present in different time frames (i.e. Patient can progress from one type of arrhythmia to another type of arrhythmia)
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(16.67%) was seen in IWMI and another 1 VT
(16.67%) was seen in AWMI + IWMI. Out of 4 VF,
3 VFs (75.00%) was seen in AWMI and 1 VF
(25.00%) was seen in AWMI + IWMI. Of the total
5 cases of 1st-degree heart block, 1 (20.00%) were
seen in AWMI; 3 (60.00%) in IWMI, 1 (20.00%) in
IWMI + RVMI. Of the total 5 cases of 2nd-degree
heart block, 1 (20.00%) were seen in AWMI; 1
(20.00%) was seen in IWMI, 1 (20.00%) in AWMI
+ IWMI and 2 (40.00%) in IWMI + RVMI. Of the
total 7 cases of 3rd-degree heart block, 2 (28.57%)
were seen in AWMI; 4 (57.14%) in IWMI, 1
(14.29%) in IWMI + RVMI.
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DISCUSSION
About 90% of patients who have an acute
myocardial infarction (AMI) develop some form of
cardiac arrhythmia during or immediately after the
event. In 25% of patients, such rhythm abnormalities
manifest within the first 24 hours. In this group of
patients, the risk of serious arrhythmias, such as
ventricular fibrillation, is greatest in the first hour
and declines thereafter.[14]
In the present study of 100 MI patients with
arrhythmias, incidence was more in males (57%) as
compared to females (43%). The present study
findings are consistent with Koek HL et al[15] which
showed a higher incidence in men than in women in
all age groups, but the male-to-female ratio
decreased after the age of a 50-59 year. Women
develop coronary disease less often and later as
compared to males, due to the relative protection
conferred by estrogen. This, however, incomplete
and wears off with increasing age, especially after
menopause making coronary disease the leading
cause of death among women.[16]
According to age wise distribution, maximum
incidence of arrhythmias in acute myocardial
infarction belong to the age group 51-60 years
(34%), followed up by 41-50 years (23%), 61-70
years (20%), ≥71 years (17%) and 31-40 years
(6%). The mean age of all the patients was 59 ±12
years. Age incidence is almost similar to the studies
done by Marthin TC et al[17] and Shah MJ et al[18]
where 85% patients were between 35 and 75 years
old. Age incidence is most likely more common
because of lifestyle, economic status, and multiple
risk factors. The age and gender distribution in the
present study were similar to that observed in
various other studies by Lincoff AM et al[19] and
Boucher JM et al.[20] Almost similar findings were
observed in the Framingham Heart Study.[21]

Smoking was the most significant risk factor (38%)
in our study; followed by diabetes mellitus (35%),
hypertension (30%) and prior ischemic heart disease
(28%). Male preponderance and smoking being the
major risk factor as seen in the study by Yusuf et
al.[22] It correlated with the study conducted by
Abidov A et al[23] where 43-47% patients were
smokers and 20-24% had diabetes mellitus. Almost
similar findings were observed in the study done by
Sushma Pandey SP et al.[24]
In our study of arrhythmia in acute myocardial
infarction, the majority (56%) of the patients had
AWMI, followed by IWMI (24%), IWMI + RVMI
(13%) and AWMI + IWMI (7%). Our study showed
that anterior wall myocardial infarction is a common
site of presentation (56%) as corroborated in a study
by Shah MJ et al[18] and Deshpandey JD et al[25] This
is comparable to the study by Siddique MB et al[26]
which showed 52% AWMI and 48% IWMI.
In the present study, 62% of patients developed
arrhythmias in one or the other form within the 1st
24 hours of admission, while 27% in next 24 hours
and 11% after 48 hours of admission to hospital.
These results are comparable to study by
Nagabhushana S et al[27] and Shah MJ et al.[18]
In our study incidence of VPC’s was 50%. Of the
total 50 VPCs, the majority of the VPCs (80%) were
seen in AWMI; while 8% of the VPCs in IWMI, 8%
of the VPCs in AWMI + IWMI and 4% in IWMI +
RVMI. This finding was highly statistically
significant with P-value < 0.01. This is in
concordance with the study of Rathod S et al[28] and
Campbell RW et al.[29]
In our study incidence of VT was 6%. The findings
are comparable with that of Jewitt DE et al[30] and
Julian DG et al.[31] Similar results was seen in a
study by Rathod S et al[28] and Maggioni AP et al.[32]
In our study incidence of ventricular fibrillation was
4%, of which 25% (1 out of 4) patients died during
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CONCLUSION
As coronary artery disease continues to be prevalent
in today society, it is imperative to ensure that all
patients with MI are optimally treated for ongoing
ischemia to prevent life-threatening complications
like arrhythmias. Diligent monitoring for

arrhythmias and instituting appropriate treatment can
be life-saving.
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