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Clinical, Electrocardiographic and Echocardiographic Profile
of Ischemic Cardiomyopathy: An analysis of 100 cases .

Mainul Islam', M.Atahar Ali2, Umme Habiba Ferdaushi®, Shaila Nabi4, Sayeedur Rahman Khan?,

Md. Shariful Islam®, Hasan Mahmoud?3

Abstract:

Background: Ischemic heart disease (IHD) is one of the
leading cause of morbidity and mortality worldwide.
Ischemic cardiomyopathy (ICM) is a delayed
complication of IHD that arises as dilated cardiomyopathy
with depressed ventricular function, which cannot be
attributed entirely to coronary artery obstruction or
ischemic injury.

Objectives: To evaluate the clinical, electrocardiographic
and echocardiographic profile of patients presenting
with ischemic cardiomyopathy.

Methods: In this cross sectional observational study
100 patients of ischemic cardiomyopathy admitted in
hospital or visited OPD in NICVD, Dhaka from March’15 to
Sept’15 were studied. Enroliment of the patients were
done after fulfilling the inclusion and exclusion criteria.
Clinical, electrocardiographic and echocardiographic data
were collected then data analysis was done.

Results: Data analysis of 100 patients was showed age
range was 40-80 years and mean age was 61.4£7.9 years.
79% subjects were male. Most common symptoms
were dyspnea (93%), chest pain(73%), palpitation (39%)

and edema (23%). Most patients were in NYHA functional
class IV (43%). 64% cases had history of anterior
myocardial infarction (MI), 22% had inferior MI, 25% had
H/O PTCA and 7% had CABG. 71% subjects had
tachycardia, 65% had lungs basal rales, 56% had systolic
blood pressure below 100 mmhg and 25% had edema.
ECG findings was as follows sinus rhythm (85%), Sinus
tachycardia 71%, AF 15%, LBBB 34%, RBBB 12%,
pathological Q in anterior surface 65% and inferior surface
21%, non specific ST-T changes 41% and PVCs was found
in 17%.0n echocardiography ,anterior wall hypokinesia
was seen in 52% and global hypokinesia in 43%. Mean
left ventricular ejection fraction (LVEF) was 31£5.9% and
mean left ventricular internal diastolic diameter (LVIDd)
was 6.5%0.4 cm. (59%) subjects had mitral regurgitation
(MR) grade-l and 20% had MR grade-II.

Conclusion: The clinical presentation of ischemic
cardiomyopathy varies from patient to patient. Severity
of symptoms correlates with severity of left ventricular
systolic dysfunction, left ventricular diameter and mitral
regurgitation grade . Anterior Myocardial infarction has
more chance to develop ischemic cardiomyopathy.

Key words: Cardiomyopathy, Heart failure, Electrocardiogram,
Echocardiography.

Introduction:

Coronary artery disease (CAD) is the leading cause of
mortality and morbidity in industrialized countries and it
is emerging as public health problem in developing
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countries’. It is established that 30% of all deaths can be
attributed to cardiovascular disease, of which more than
half are caused by CAD. Globally, of those dying from
cardiovascular diseases, 80% are in developing
countries not in the western world 2. By the year 2020,
CAD will hold first place in the world health organization’s
list of leading cause of disability3.

Bangladesh has undergone a remarkable demographic
transition over last three decades. Striking changes have
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also been observed in the lifestyle and food habit in our
population?.

While Bangladesh is turning from agro-based
socioeconomic structure towards industry based
setting, coronary artery disease in middle aged and
young group is also appearing into scene® The
prevalence of CAD in Bangladesh was estimated as
3.3 per thousand in 1976 and 17.2 per thousand in
1986 indicating fivefold increase of the disease by 10
years®.Three small scale studies showed average
prevalence of ischemic heart disease (IHD) is 6.5 per
thousand population of Bangladesh 7. According to
Bangladesh bureau of statistics, 2006. IHD is the fourth
leading cause of death 8.

Complications of CAD are acute and chronic. The most
common chronic complication of CAD is chronic ischemic
heart failure wherein the heart becomes dilated,
myocardium become thinned, scarred and fibrosed ; as
a result systolic LV dysfunction develops, leading to
congestive heart failure. In a word this condition known
as ischemic cardiomyopathy®. Burch and Colleagues
in 1970 first used the term Ischemic Cardiomyopathy to
describe the condition in which Coronary Artery Disease
results in severe myocardial dysfunction’?. In the United
States, the most common form of dilated
Cardiomyopathy is ischemic Cardiomyopathy or the
Cardiomyopathy that follows myocardial infarction!.

Dilation of LV and a decrease of ejection fraction occurs
in 15-40% of subjects within 12-24 months after anterior
MI'213 and in a smaller percentage of subjects after an
inferior MI'2. Based on limited data’, it is tempting to
speculate that subjects who undergo the remodeling
process and develop an ischemic cardiomyopathy are
those with particularly heightened compensatory
mechanisms, perhaps as result in polymorphic variation
in this system'®. The remodeling process is an attempt
of the compromised ventricle to increase its performance
by increasing stroke volume, but ultimately, it correlates
with an adverse outcome in the long run’®.

The gross pathology of ischemic cardiomyopathy
includes transmural or sub endocardial scarring
representing old Mls that may compromise up to 50% of
LV chamber. The histopathology of the non-infarcted is
similar to changes which occur in dilated
cardiomyopathy'7.

The prognosis of idiopathic dilated Cardiomyopathy is
considered to be better than that of Ischemic
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cardiomyopathy'8:19 and prior to the use of ACE inhibitors;
the survival was approximately 50% at 5 year20.

This study was conducted to evaluate the demographic
variations, clinical findings, electrocardiographic and
echocardiographic findings in patients of Ischemic
Cardiomyopathy.

Methods:

A total 100 patients with history of ischemic heart disease
with left ventricular dilatation and systolic dysfunction
admitted in or visited at OPD of NICVD for a period of six
months from March’15 to Sept’'15 were studied. It was a
cross sectional observational study. Enroliment of the
patients were done after fulfilling the inclusion and
exclusion criteria. Patients were included in this study by
consecutive purposive sampling. All patients gave written
informed consent for the study. After enroliment clinical
evaluation was done by detailed history taking and proper
clinical examination. Then electrocardiogram and
echocardiogram were done. All data were collected in a
pre-formed data sheet. Statistical analysis was
performed using SPSS version 16 (statistical Package
for Social Science). Results were expressed as mean *
SD.

Inclusion criteria:
Chronic heart failure patients with dilated Left ventricle
with one of the followings'0:-

1. History of myocardial infarction.
2. H/O revascularization (CABG/PCI)

3. In coronary angiography (CAG) ® 70% stenosis of
major epicardial artery.

Exclusion criteria:

1. Idiopathic Dilated cardiomyopathy.

Valvular heart disease i.e. Valvular cardiomyopathy.
Hypertrophic cardiomyopathy.

Restrictive cardiomyopathy.

Post-partum dilated cardiomyopathy
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Ischemic cardiomyopathy with device therapy (CRT/
ICD).

Results and Observations:

A total 100 patients of ischemic cardiomyopathy were
included in this study.The data analysis of these patients
showed mean age was 61.4+7.9 years ranges from 40
years to 80 years and 79 (79%) were male.
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Table-l
Distribution of the study patients according to clinical
presentations(n-100)

Sign and symptoms Number Percent
Dyspnea 92 92.0
Chest pain 73 73.0
Palpitation 39 39.0
Edema 23 23.0
Paroxysmal Nocturnal 52 52.0
Dyspnea (PND)

Orthopnea 46 46.0
Cardiogenic shock 21 21.0
Syncope 5 5.0
Cardiac arrest 5 5.0

Table | displays the clinical symptoms of the studied
ischemic cardiomyopathy patients. The remarkable
symptoms presented were dyspnea (92%), chest pain
(73%),Paroxysmal nocturnal dyspnea (52%), orthopnea
(46%), palpitation (39%), edema (23%) and cardiogenic
shock (21%). The rest of the symptoms such as syncope
and cardiac arrest were present in 5% patients.

Table-ll
Distribution of the study patients according to NYHA
class (n=100).

NYHA class Number Percent
Class | 0 0
Class Il 25 25.0
Class lll 32 32.0
Class IV 43 43.0
Table 1l showes NYHA class Il, Ill and IV were observed

25%, 32% and 43% in study population respectively.
Maijority of the patients were in NYHA functional class IV.

Risk factor evaluation shows 40% patients had diabetes,
40% patients had hypertension, 47% were smokers, 25%
had family history of coronary artery diseases and 25%
patient had chronic kidney diseases.

Table-lll
Distribution of the study patients according to past
history of MI and intervention (n=100).

Myocardial Infarction (M) Number Percent
Anterior 64 64.0
Inferior 22 22.0
Interventional procedure

PTCA 25 25.0
CABG 7 7.0
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Table Ill demonstrates M| and interventional status of the
study patients. 64% and 22% patients were diagnosed
as anterior Ml and inferior Ml respectively. 25% and 7%
patients had undergone interventional treatment as PTCA
and CABG respectively.

The physical examinations demonstrated the presence
of tachycardia and pulmonary rales were more common
in patients 71% and 65% respectively. Patients with
systolic BP <100 mmHg in 35%, pallor in 26%, raised
JVP in 18%, hepatomegaly in 20%, pedal edema in 25%,
ascites in 17%, gallop in 41% and systolic murmur in
18% patients.

Table-IV
Distribution of the study patients according to ECG
findings (n=100).

ECG findings Number Percent
Sinus 80 80.0
Atrial fibrillation 15 15.0
Ventricular
Tachycardia/Ventricular
Fibrillation 5 5
Sinus tachycardia
QRS morphology 71 71.0
-Normal narrow
-LBBB 54 54.0
-RBBB 34 34.0
Pathological- Q 12 12.0
-Anterior surface
-Inferior surface 65 65.0
ST-T changes 21 21.0
PVCs 41 41.0
17 17.0

Table IV showes majority of the ECG is in sinus rhythm
(80%), atrial fibrillation (15%) and ventricular tachycardia
/ ventricular fibrillation ( 5%). The sinus tachycardia (71%)
was more frequently seen in patients with ischemic
cardiomyopathy followed by LBBB (34%), and RBBB
(12%). Anterior and inferior surface in pathological Q
were found in 65% and 21% respectively. ST-T changes
had in 41% patients. PVCs was found in 17% patients of
the study population.
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Table-V
Echocardiographic structural and functional parameters of the study patients (n=100).
Characteristics Number Percent (%) Mean + SD
Range
(min-max)
Regional wall
motion
abnormality
(RWMA)
Anterior wall 52 52.0
Inferior wall 12 12.0
Global 43 43.0
LVEF in % 31.9+£5.9(20 - 45)
Severe impairment (<30) 30 30.0
Moderate impairment 68 68.0
(30 -44)
Mild impairment 2 2.0
(45-54)
LVIDd in cm 6.5+0.4(5.6 — 8.2)
Severely enlarge 31 31.0
(Male>6.9 cm,
Female>6.2 cm )
Moderate enlarge 35 35.0
(Male 6.4-6.8 cm,
Female 5.8-6.1 cm)
Mildly enlarge 34 34.0
(Male 6.0-6.3 cm,
Female 5.4-5.7 cm)
LVIDs in cm 5.2+0.5(4.0 — 6.2)
Enlarge (> 4.1 cm) 100 100.0
MR grading
Grade | 59 59.0
Grade Il 20 20.0
Grade lll 14 14.0
None 7 7.0

Table: V demonstrates anterior wall hypokinesia in 52%,
inferior wall hypokinesia in 12% and global hypokinesia
in 43% ischemic cardiomyopathy patients. Left ventricular
systolic dysfunction was moderately impaired in 68%
patients, severely impaired in 30% and mildly impaired
in 2% patients. Mean Left ventricular ejection fraction
(LVEF) was observed 31.945.9% with range of 20-45%.
Moderately enlarge LVIDd in 35% patients, mildly enlarge
in 34% patients and severely enlarge in 31% patients.
Mean LVIDd was found 6.5+0.4cm with a range of 5.6-
8.2cm. Enlarge LVIDs had in 100% patients. Mean LVIDs
was found 5.2+0.5cm with a range of 4.0-6.2 cm. Mitral
Regurgitation (MR) with grade | was the most common

(59%) patients followed by grade Il in 20% and grade I
in 14% patients. 7% patients had no MR.

Discussion:

This study intended to evaluate the clinical profile of patient
presenting with Ischemic cardiomyopathy. After analyzing
the collected data and results it is found that ischemic
cardiomyopathy is a delayed complication of ischemic
insult to heart and one of the leading cause of hospital
admission of heart failure patients.

Ischemic cardiomyopathy caused by coronary artery
disease is far more common than are the other
clinicophysiological syndromes caused by coronary artery
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disease that are associated with chronic heart failure 2"
22 The other syndromes of coronary artery disease
causing heart failure, are almost always considered as
diagnostic possibilities in an individual patient with heart
failure because of an accompanying history of chest pain,
detection of cardiac murmur, and electrocardiographic
evidence of myocardial infarction. By contrast,
Cardiomyopathy caused by coronary artery disease is
known to occur, without accompanying clinical clues to
the presence of coronary artery disease?3. Coronary artery
disease becomes more severe and more symptomatic
with aging 2425 and advanced age adversely affects the
survival of patients with acute ischemic syndrome 26.27,

In this study, the mean age was found 61.4+7.9 years.
Similar age incidences were reported in the previous
studies 20,

In our study, presenting symptoms were dyspnea 92
(92%), chest pain 73 (73%), palpitation 39 (39%), edema
23 (23%), paroxysmal nocturnal dyspnea (PND) 52 (52%),
orthopnea 46 (46%), shock 21 (21%), syncope and
cardiac arrest were 5(5%).Most of the symptoms were
consistent with previous study'-5 except chest pain which
was more frequent (92%) in previous study?28.

Out of these patients- 25% patients were in New York
Heart Association (NYHA) class I, 32% were in class lll
and 43% patients class IV. In previous study?® maximum
patients were in NYHA class lll 46% but in our study
maximum patients were in class IV 43%. It may be due to
our majority of the patients were hospital admitted
patients.

Among our population 40% were hypertensive and 40%
were diabetic, 47% were smoker, 25% had family history
of CAD and 23% patients were suffering from chronic
kidney disease. These statistics are consistent with
previous study?® except smoking which were more
frequent in our study.

In our study patients 71% had tachycardia, 35% blood
pressure (BP) <100mmhg, 26% pallor,18% raised JVP,
20% hepatomegaly, 25% pedal edema , 17% ascites,
65% basal rales,41% gallop and 18% had apical systolic
murmur which were not consistent with previous study28
except tachycardia. In previous study all parameters were
in higher percentages.

Electrocardiography (ECG) findings in this study were
similar to previous study2°:

In echocardiography anterior wall hypokinetic (left anterior
descending artery territory) was 52%, inferior wall
hypokinetic (right coronary artery territory) was 12% and

Bangladesh heart j Vol. 35, No. 2
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overlapping or global hypokinetic was 43%. There were
similae findings with previous study36. Maximum patients
left ventricular ejection fraction (LVEF) were moderately
impaired i.e. LVEF-(30-44%) and the no. of the patients
were 62%. The mean left ventricular ejection fraction
(LVEF) was found 31.94£5.9 %. In previous studies it was
26.6+7.8 %35, 27.8+5.7 %37, and 26+9.5%3!. The mean
LVIDd and LVIDs were found 6.5 £0.5 and 5.2+0.5
respectively which were similar to previous study?°.0n
echo-color Doppler study 59% patients had mitral
regurgitation (MR) grade-l, 20% MR grade-ll, 14% MR
grade-lll and 7% had no MR. Previous study?9:32 related
to ischemic cardiomyopathy and dilated cardiomyopathy
also showed similar pictures. We, the physicians have
to take challenge to manage these patients daily. Most of
the patients are not able to take proper treatment due to
economic constrain. Some of these patients have the
criteria for modern treatment of heart failure i.e. device
therapy alongside to medical management, so that
morbidity and mortality can be reduced.

Limitations of the study:

1. As the sample size was small and the study period
was short, it is difficult to generalize all the findings
to a reference population.

2. It was not possible to perform CAG to all study
population. So angiographic diagnosis was not
made in all cases.

3. Most of the patients were hospital admitted. So the
community prevalence is difficult to assess.

4. Number of hospitalizations since diagnosis was
not shown in this study.

5. As it is single population observational study there
was no comparison with other cardiomyopathy.

Conclusion:

Ischemic cardiomyopathy is a one of the commonest
causes of congestive heart failure causing repetitive
hospital admissions. The clinical presentation of
ischemic cardiomyopathy varies from patient to patient,
and most patients present with delayed symptoms.
Severity of symptoms correlate with severity of left
ventricular systolic dysfunction, left ventricular diameter
and mitral regurgitation grade . Anterior Myocardial
infarction has more chance to develop ischemic
cardiomyopathy.
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