
INTRODUCTION

Acute myocardial infarction constitutes one of the
most important causes of death of cardiovascular
diseases1. The commonest causes are due to potential
complications like asystole, arrhythmias, and sudden
cardiac death. The most important pathogenetic
mechanism is disruption of intimal atherosclerotic
plaque with superimposed fresh thrombus and
vasospasm leading to total occlusion of a previously2

partially occluded artery.  The usual outcome is
myocardial necrosis in the area supplied by the
occluded artery. Risk factors associated with this fatal
outcome are obesity, hypertension, hyperlipidemias,
smoking, diabetes and family history. Myocardial
infarction can lead to a variety of complications
including arrhythmias papillary muscle dysfunction,
ventricular aneurysm and cardiac rupture. Ventricular
remodeling and dysfunction are most important late
complication associated with large number late post
myocardial infarct deaths. The prognosis of majority

of patients who go on to develop such complications
is exceptionally grave and therefore early
intervention is always recommended4. Amongst
many strategies employed principally aspirin, beta
blockers, and thrombolytic therapy is recommended
to ensure adequate reperfusion5. This study   was
designed to determine the efficacy of streptokinase to
prevent left ventricular dysfunction after myocardial
infarction as compared to patients to patients
receiving aspirin, beta blockers, nitrates or ACE
inhibitors only. 

METHODS

48 patients with first episode of acute myocardial
infarction were included in the study. The age group
was 30-80 years and the mean age was 55 years. 

The diagnosis of acute myocardial infarction was
documented in each case by a typical history of chest
pain, serial ECG changes and cardiac enzyme
elevation.

VOL. 38 NO. 3–4 JULY - DECEMBER 2005 PAKISTAN HEART JOURNAL

* Department of Cardiology, Bolan Medical Complex Hospital
Quetta.

41

EFFICACY OF THROMBOLYTIC THERAPY IN
PRESERVING LEFT VENTRICULAR FUNCTION

FOLLOWING ACUTE MYOCARDIAL INFARCTION 

ABID AMIN KHAN, NOOR AHMED, MAIMOONA INAYAT

SUMMARY

This study is a prospective study to determine the value of thrombolytic agents in restoring patency in the
infarct related artery and its consequent effect on left ventricular function. At total of 48 patients were
investigated, all presenting with symptoms of chest pain. Clinical, electrocardiography and
echocardiographic criteria were used to document myocardial infarction. 2-D and M-mode
echocardiography was used to detect abnormalities of contraction and relaxation of myocardium. Two group
of patients were formed giving thrombolytic and non thrombolytic therapy. 

Echocardiography was done on admission, discharge and three weeks after discharge from hospital. Patients
in both group were evaluated for clinical signs of left ventricular dysfunction according to Killip criteria. The
study showed a better left ventricular function in group receiving thrombolytic therapy. Patients who could
not be given thrombolytic therapy showed deteriorating left ventricular function which progressed even after
one week. 

It is concluded that addition of thrombolytic therapy definitely improves left ventricular function by
restoring patency of infarct related artery, and thereby improving perfusion of ischemic myocardium. 



The electrocardiographic criteria for the diagnosis of
acute myocardial infarction was appearance of Q
waves greater than 0.04 seconds or tall R waves in V1
with R/S ratio more than 1 and transient ST elevation
(> 2mm). 12 lead ECG was performed on admission,
12 hours and then daily for three days. 

Patients were treated by aspirin, morphine, nitrates,
beta blockers etc. Those who had no
contraindications (> 70s, >9hours chest pain, peptic
ulcer and bleeding disorders) were also given
thrombolytic therapy and heparin. Those patient who
had history of bleeding disorders e.g peptic ulcer,
documented recent streptococcal infection or other
contraindications, were not given thrombolytic
therapy. Both groups (thrombolytic & non
thrombolytic) were evaluated for clinical signs on left
ventricular dysfunction and classified according to
Killip.

2 dimensional and M-mode echocardiographic
studies were performed on phased array sector
scanner of Toshiba SSH-140A coloured Doppler. The
scan probe contained 3.75 and 2.5 MHz transducers
driven through a 90 degrees sector arc. Studies were
recorded on a VHS cassette. Images were then
available for redisplay and evaluation in real time,
slow motion and single frame format.  The
examinations were performed in supine or 30 degrees
left lateral position. Cross sectional images of left
ventricle were obtained at short and long axis through
basal, mid ventricular and apical areas.  Basal region
was the short axis through the left ventricular cavity
at mitral, mid ventricular at papillary muscle and
apical area at the apex. Basal and mid ventricular
regions were divided in eight segments both and the
apical area in four segments thus the whole
myocardium consisted of 20 segments6. Each
segment was examined for akinesia, hypokinesia,
dyskinesia, and normal movement. Care was taken to
ensure to examine the entire circumference of left
ventricle at basal, mid and apical regions. Ejection
fraction more than 55% was considered normal.
Echocardiographic examinations were performed on
admission, discharge and a month after discharge.

RESULTS

48 Patients were both male and female with an age
raging from 47 to 65 were include in the study. Both
groups consisted of 24 patients. Time from onset of
chest pain to the initiation of thrombolytic therapy
was 4-9 hours. 45 % of patients in thrombolytic group
were in Killip I, 37.5 % in II, 16.5 % in III and non in
Killip IV. In non thrombolytic group 16.5 % in I, 25
% in II, 34 % in III and 25 % in Killip IV. (table 2).

Post MI angina.

The incidence of post myocardial infarction angina
was 67 % in group receiving thrombolytic therapy
and it was 12.5 % in non thrombolytic group (table 3)
while in hospital.

Left ventricular Function.

11 (45 %) patients of group A (thrombolytic) had
normal left ventricular function on admission. This
figure raised to 18 (75%) one week after discharge. In
group B (non thrombolytic) number of patients with
normal left ventricular function was 19 (79%) on
admission and 5 (20%) on final echocardiographic
evaluation (table 2 and figures 1 and 2).

DISCUSSION:

Acute myocardial infarction can lead to a variety of
morbid complications prominent among which is left
ventricular dysfunction. The underlying cause of
acute myocardial infarction is thrombotic occlusion
of coronary artery supplying a particular area of
myocardium, leading eventually to necrosis. This
invites several other complications in its wake,
specifically ventricular rupture, asystole, ventricular
arrhythmias and sudden death.
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Table 1 

MI site Group A Group B

Anterior 14 15

Inferior 10 9



The acute episode is usually triggered by disruption
of a plaque with superimposed thrombosis and
vasospasm. Thrombosis follows as a result of
subendothelial collagen being exposed to blood
components leading to activation of platelets and
their adherence to the ruptured plaque. This is why
early thrombolysis has beneficial effect on
complication of acute myocardial infarction7.  The
time interval for thrombolytic therapy is ideally 4-9
hours, as was in this study, but late thrombolysis has
been shown to have positive long term benefits. This
is related to the benefit conferred by patency of
infarct related artery8.  

The beneficial effects are further potentiated when an
effective antithrombolytic regimen like antiplatelet
and anticoagulant therapy is added9,10,11.  This is
because the site of occlusion remains highly
thrombogenic due to residual fibrin and this
thrombogenic state is counter acted by antiplatelets
and anticoagulants effectively.

The ejection fraction of patients receiving
thrombolytic therapy in the study was higher then
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Table 3
No. of patients with post myocardial infarction angina.

A 16(67%)

B 3(12.5%)

Table 2
No. of patients with left Ventricular dysfunction detected by

Killip classification.

Group Class I Class II Class III Class IV

A 11(45) 9(37.5) 4(16.5) Nil
B 4 (16.5)  6(25) 8(34) 6(25)

Figures in parenthesis are percent values

Table 4
No. of patients having Ejection fraction calculated on three

echocardiographic studies in GROUP A

Ejection On Admission On Discharge 1week after
Fraction

40-45% 2(8) 1 (1) 2(8)
45-50% 4(16) 5(20) 3(12.5)
50-55% 7(29) 7(29) 1 (1)
55-60% 7(29) 3(12.5) 9(37)
60 and above 14(16) 18(33) 9(37)

Figures in parenthesis are percent values.

Table 5
No. of patients having Ejection fraction in Group B

Ejection On Admission On Discharge 1week after
Fraction

40-45% 1(4) 5(20) 5(20)
45-50% 1(4) 5(20) 7(29)
50-55% 3(12.5) 3(12.5) 7(29)
55-60% 5(20) 4(16) 2(8)
60 and above 14(58) 7(29) 3(12.5)

Figures in parenthesis are percent values.

Figure - 1 
Comparison on echocardiography done on 

in both groups

Figure - 3
Ejection fraction compared in both groups 

one week after discharge

Figure - 2 
Comparison of ejection fraction compared on discharge



those who did not. This can partially be explained by
the ability of the streptokinase to forestall the wave of
infarction spreading from the infarct area 12, 13.  .  by
salvaging the ischemic myocardium in the vicinity of
infarct area, thrombolytic therapy can improve left
ventricular function. Variouse other studies have
shown streptokinase to have clear benefit in
complications after acute myocardial infarction then
those who did not. Anistreplase, Alteplase and rTPA
have also been evaluated in several studies
documenting improvement in left ventricular
function after myocardial infarction14,15,16 .

Frank left ventricular dysfunction after myocardial
infarction results when atleast 40% of the functioning
myocardium is lost17 .  This complication can lead to
cardiogenic shock with a fatal outcome18,19. Killip
grading is most useful  to detect left ventricular
dysfunction at bedside. Echocardiography  give
valuable information regarding wall motion and
ejection and was therefore used as a major
investigation to detect left ventricular dysfunction in
this study. Measurement of CK-BM has also been
used to detect patency of the infarct related
artery20.21. 

Left ventricular dysfunction after myocardial
infarction can be effectively treated by ACE
inhibitors22, 23, and 24. 

Many clinicians initially feared that the wide spread
use of thrombolytic therapy would create an
increased demand for follow up procedures including
surgical revascularization. The higher incidence
(67%) of post myocardial infarct angina in this study
confirms theses doubts, raising the need for
intervention in all patients receiving thrombolytic
therapy.  

CONCLUSION:

Thrombolytic therapy with streptokinase has shown
to have positive effects over ventricular performance
affected adversely by acute myocardial infarction.
This study highlights the beneficial effects of
thrombolytic therapy given along anti platelets and
anticoagulants in preserving left ventricular function
after myocardial infarction in local population at
Quetta.
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