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Original Article 
 

Comparison of Left Ventricular 
Ejection Fraction in Patients of Acute 
Inferior Wall Myocardial infarction 
with or without Reciprocal ECG 
Changes 
 
ABSTRACT 
 
Objective: To determine the frequency of decrease in left ventricular ejection 
fraction in patients of acute inferior wall MI and to compare the decrease in left 
ventricular ejection fraction in patients of acute inferior myocardial infarction 
presenting with or without precordial lead reciprocal changes. 
To investigate the accuracy of the 12-lead ECG in localizing the site of coronary 
artery narrowing. 
Study Design: Cross-sectionalstudy. 
Setting: Study was carried out at Department of Cardiology, Pakistan Institute of 
Medical Sciences, Islamabad and Punjab institute of cardiology Lahore, From 
March 2010 till August 2011. 
Materials and Methods: Patients with chest pain had their ECG analysis done 
at the time of admission. Those with acute inferior MI subsequently underwent 
ECG analysis for determination of reciprocal ST changes. They then had 
echocardiography done. EF was compared between patients with or without 
reciprocal changes.  
Results:Our study included 80 patients with acute inferior wall infarction with a 
mean age of 54.475.65 years. 52 (65%) were males.55 (68.7%) patients had 
reciprocal ST segment depression. 38 (69%) had RSTD in apicolateral leads (1, 
avL,V4,V5,V6) and 17 (44.7%) had RSTD in anterior leads (V1-V3). The mean 

EF of patients was 44.662 and 49.678.8 in those with RSTD and those without 
RSTD respectively. This difference was statistically significant; p= 0.043. Among 
55 patients with RSTD 32 (58.2%) had an EF > 40% and 23 (41.8%) had EF < 
40%. Among 25 patients without RSTD 22 (88%) had an EF > 40% and 3 (12%) 
had EF < 40%. This difference was statistically significant; p= 0.008. However, 
the mean EF was not significantly different in those with apicolateral RSTD and 
those with anterior RSTD respectively; p= 0.723. 
Conclusion: About two third of the patients with acute inferior wall MI had 
reciprocal ST segment changes in apicolateral and anterior leads. The LVEF was 
significantly lower among those patients with reciprocal changes. Conversely, the 
proportion of patients with LVEF < 40% was significantly higher among those 
with reciprocal changes. However, there was difference in EF between 
apicolateral and anterior lead reciprocal changes. 
Key words: Angiography, electrocardiography, inferior wall infarction, reciprocal 
changes, ST segment depression, ejection fraction 
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Introduction 
Coronary artery disease (CAD) has become an 
epidemic not only in the developed but also in the 
developing countries.. It is estimated that 12,200,000 
Americans have CAD.1 There is scant data on CAD 
prevalence in Pakistan and none on incidence.2 
The ST segment depression in leads other than those 
showing ST elevation during acute myocardial infarction 
is a common phenomenon & are called “Reciprocal ST 
segment depression(RSTD)”.3Such ST depression may 
represent pure “mirror image” reciprocal changes or 
may be indicative of acute ischaemia due CAD in non-
infarct related arteries (“ischaemia at a distance”).4 
Reciprocal changes are well-recognized 
electrocardiographic signs and have been observed in 
both anterior and lateral leads in patients with acute 
inferior wall myocardial infarction(IWMI). Their 
significance and prognostic value has been the subject 
of many reports.5 
The genesis significance of reciprocals inacute IWMI 
remains controversial.Anatomic studies have suggested 
that it reflects the presence of inferoposterior septa1 
wall involvement, concomitant anterior wall ischemia, 
multivessel CAD, but also that it reflects a reciprocal 
anterior projection of the ST-segment vector during 
IWMI.4 Other possible mechanisms include transient 
metabolic or hydraulic effects, or loss of compliance in 
the reciprocal area simulating an early subendocardial 
infarction.6The clinical course in these patients has 
sometimes been described as being more severe with a 
higher occurrence of left ventricular dysfunction. 
Reciprocal changes also help in early diagnosis of MI. In 
many of them, ST depression is found in leads oriented 
to remote segments of the heart before acute STEMI in 
inferior region..7 
Assessments have included echocardiography,8 
radionuclide ventriculography for ejection fraction and 
wall motion abnormalities9, thallium perfusion 
scintigraphy,10 enzyme release,11 

We conducted this study to compare the ejection 
fraction in patients of acute IWMI presenting with or 
without reciprocals. On basis of presence of reciprocal 
lead changes this study will help to find a group of 
patients in acute inferior wall MI who are more prone to 
develop LV dysfunction and will need aggressive 
management. 
 

Materials and Methods 
This cross-sectional, non-probability consecutive 
sampling study was carried out in Cardiology 
department Pakistan Institute of Medical Sciences 
Islamabad from March 2010 till August 2011. 
Sample size n = Total of 80 patients. 
Group A = Patients of acute inferior wall MI without 
precordial RSTD. 
Group B = Patients of acute inferior wall MI with 
precordial  RSTD. 
Inclusion criteria 
(a)  Age < 75 years; 
(b)  Patients presenting with acute inferior wall 

infarction with or without reciprocals; 
(c)  Onset of symptoms within the previous 48 hours 
(d)  No previous myocardial infarction. 
(e)  Patients who were thrombolyzed according to the 

unit’s protocol. 
Exclusion criteria 
a) History of previous AMI,(Patient can have low EF 

due to previous event)  
b)  Evidence of left ventricular hypertrophy(already 

increased work load on heart)  
c) LBBB (reciprocals can’t be justified in conduction 

defect)   
d) AV block (PR interval 20.24s,LV filling is effected 

by loss of atrial systole);  
e) If they will not complete all the evaluations required 

by the study protocol. 
Data collection procedure: Study was presented 
before the hospital ethical committee for approval. 
Patients fulfilling the inclusion criteria were selected 
from the Coronary Care Unit of Pakistan Institute of 
Medical Sciences Islamabad. These patients had their 
ECG analysis done at the time of admission. These 
patients subsequently underwent echocardiography with 
informed consent from the patients. EF was compared 
between patients with or without reciprocals. Other 
demographics and risk factors were recorded in the 
proforma. 
ECG analysis:All ST-T changes including ST elevation, 
ST depressions was studied by the resident on 
admission. The ST segment elevation or depression will 
be measured 80 ms after the J point using the preceding 
TP segment as the baseline value. An ST segment 
elevation or depression of more than 0.1 mV was 
considered significant.  
 



To Compare the decrease in Left Ventricular Ejection Fraction in Patients …  Mahboob Ur Rehman et al. 

Ann. Pak. Inst. Med. Sci. 2015; 11(3): 146-151          148 

Male
Female

Gender

Pies show percents

Echocardiogrpahy: Two Dimentional 
Echocardiographic findings of patients were studied by 
the consultant with special reference to ejection fraction. 
Data analysis procedure: Data analysis was carried 
out using the SPSS software package, version 12.0. 
Quantitative data i.eage,mean EF was expressed as 
mean + standard deviation. Qualitative data i.e gender, 
decrease in EF was expressed as percentages & 
represented in the form of graphs & figures. 
Chi-square test was used to compare the EF between 
two groups. The level of significance was set at P < 
0.05. 

Results 
80 patients presenting with acute inferior wall infarction 
with or without reciprocal changes, with onset of 
symptoms within the previous 48 hours,with no previous 
myocardial infarction and who were thrombolyzed 
according to the unit’s protocol were included in the 
study. 
These were diagnosed on the basis of raised cardiac 
enzymes (preferably troponin) together with either 
ischemic chest pain and/or ECG changes indicative of 
new ischemia (new ST-T elevations in two of II, III, aVF). 
Baseline characteristics: The age of the patients 
ranged from 42 to 72 years with a mean age of 
54.475.65 years. 52 (65%) were males and 28 (35%) 
were females. 25 (31.3%) were smokers and 55 (68.8%) 
were non-smokers. 69 (86.3%) were hypertensive and 
11 (13.8%) were normotensive. 65 (81.3%) were 
diabetic and 15 (18.8%) were normoglycemic. 66 
(82.5% had dyslipidemia and 14 (17.5%) had normal 
lipid profile. Figure 1 & 2 show baseline characteristics 
of the study population 

 
 

 
 

 
 

 
 
 
 
 

 
 

Figure 1.Gender distribution of study population 
 

Reciprocal ST segment depression:55 (68.7%) 
patients had reciprocal ST segment depression and 25 
(31.3%) had no RSTD.  Out of 55 patients 38 (69%) had  
RSTD in apicolateral leads (1, avL,V4,V5,V6) and 17 
(44.7%) had RSTD in anterior leads (V1-V3). 

 
 
Figure 2: Baseline risk factor profile of the study 
group 
 
Among these 55 patients with RSTD; 39 (58.82%) were 
males, 18 (26.4%) were smokers, 27 (85.29%) were 
hypertensives, 44 (79.4%) were diabetic and 47 
(82.35%) had dyslipidemia. 
Among these 25 patients without RSTD; 13 (58.82%) 
were males, 7 (26.4%) were smokers, 12 (85.29%) were 
hypertensives, 21 (79.4%) were diabetic and 19 
(82.35%) had dyslipidemia. 
These distribution of risk factors including gender, 
smoking hypertension, diabetes, dyslipidemia and 
positive family history was not statistically different 
among patients with and without concomitant right 
ventricular infarction; p= 0.1, 0.672, 0.928, 0.671 and 
0.302 respectively.Table 1 shows Risk factors among 
those with and without RSTD 
RSTD and LVEF: The mean EF of patients was 

44.662 and 49.678.8 in those with RSTD and those 
without RSTD respectively. This difference was 
statistically significant; p= 0.043. 
Among 55 patients with RSTD 32 (58.2%) had an EF > 
40% and 23 (41.8%) had EF < 40%. Among 25 patients 
without RSTD 22 (88%) had an EF > 40% and 3 (12%) 
had EF < 40%. This difference was statistically 
significant; p= 0.008. figure 4 shows comparison of EF 
in patients with and without RSTD 
Anterior versus Lateral RSTD: The mean EF was 
44.910.7 and 43.811.6 in those with apicolateral 
RSTD and those with anterior RSTD respectively. This 
difference was not statistically significant; p= 0.723. 
Among 38 patients with apicolateral RSTD 21 (55.3%) 
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had an EF > 40% and 17 (44.7%) had EF < 40%. 
Among 17 patients with anterior RSTD 11 (64.7%) had 
an EF > 40% and 6 (35.3%) had EF < 40%. This 
difference was not statistically significant; p= 0.512.table 
2 shows  comparison of  EF in patients with anterior 
versus lateral  RSTD. Frequency of RSTD among 
patients with IWMI was 68.7 % as shown by figure 3. 
 

 
FFiigguurree  33..  FFrreeqquueennccyy  ooff  RRSSTTDD  aammoonngg  ppaattiieennttss  wwiitthh  
iinnffeerriioorr  wwaallll  MMII  
  

 
Figure 4: T-test comparing EF in patients with and 
without RSTD 
 
 
 
 
 

Table 1: Risk factors among those with and without 
RSTD 
Characteristic Inferior  MI 

with RSTD 
(n= 55) 

Inferior MI 
without RSTD 
(n= 25) 

P 
value 

Age, mean years 50.93.35 59.53.6 0.00 

Gender 39 (58.82%) 13 (65.75%) 0.1 
Smoking 18 (26.47%) 7 (31.50%) 0.672 
Hypertension 27 (85.29%) 12 (84.93%) 0.928 
Diabetes 44 (79.41%)  21 (79.45%) 0.671 
Dyslipidemia 47 (82.35%) 19 (84.93%) 0.302 

Table II: T-test comparing EF in patients with 
anterior versus lateral RSTD 

Site of RSTD N Mean 
Std. 

Deviation P value
Ejection 
Fraction 

Apicolateral 
RSTD 

38 44.9737 10.78158
0.723

  Anterior 
RSTD 

17 
43.82

35 
11.6631

6

Discussion 
Over the past 2 decades, the 12-lead electrocardiogram 
(ECG) has attained special significance for the 
diagnosis and triage of patients with chest pain because 
timely detection of myocardial injury and a rapid 
assessment of myocardium at risk proved pivotal to 
implementing effective reperfusion therapies during 
acute myocardial infarction. The ECG changes were 
and still are considered as a primary reflection of the 
injured myocardial zone. Reciprocal ST segment 
depression (RSTD) is a well-known ECG sign often 
accompanying ST segment elevation myocardial   
infarction (STEMI).  RSTD was defined as depression of 
1 mm or more in ECG leads other than those reflecting 
the infarct. Its significance and prognostic value has 
been the subject of many reports. 
The presence of acute RSTD has the advantage of 
simplicity and uniform availability and should be 
considered to be an aspect of risk stratification with a 
modest predictive accuracy for extensive coronary 
artery disease. 
We conducted a study at Cardiology Department PIMS 
Islamabad and Punjab institute of cardiology lahore, at 
the same time. Patients with chest pain had their ECG 
analysis done at the time of admission. Those with 
acute inferior MI subsequently underwent ECG analysis 
for determination of RSTD. They then had 
echocardiography done. EF was compared between 
patients with or without RSTD. Our results of 68.7% 
patients having reciprocal changes among inferior wall 
MI patients were similar to those reported in literature. In 
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the study by Katz16et al reciprocal changes occurred in 
71.9% of inferior infarcts. 
In the study by Parale et al17 80%  patients with inferior 
infarction had RSTD. In a study by Stevenson et al18 
,57% had reciprocal ST changes. Different number of 
patients in study protocol and set ups are the likely 
reason for discrepancies in frequency of RSTD.  
In a study by Parale et al,17120 patients with acute IWMI 
aged between 30-90 years (mean age - 60 yrs) were 
included. 96(80%) of all 120 patients showed RSTD  (in 
anterior and lateral leads).Those having RSTD,67% 
(64/96)patients had changes in I, aVL and V4-V6 
(apicolateral leads) and 33% (32/96) patients had 
changes in V1-V3 (anterior). The echocardiography of 
96 patients revealed that 50/64 (78.12%) patients with 
apicolateral changes had LVEF < 40% as compared to 
only 4/32 (12.5%) patients with anterior reciprocal 
changes.  
Patients of IWMI with ST depression in I, aVL and V4-
V6 (apicolateral leads) more than or equal to ST 
elevation in inferior leads have significant LV 
dysfunction on echocardiography (EF < 40%) as against 
that in patients with reciprocal changes in V1 to V3 only, 
where LVEF determined on echo is more likely to be 
more than 40%  This can be explained on the basis of 
V1-V3 leads being truly reciprocal, reflecting mirror 
image changes as against the apical and lateral leads. 
Changes in latter may suggest lateral extension hence a 
larger infarct/ischaemia, thereby causing worsening of 
LV function..19 
The significance of ST-segment depression in anterior 
precordial leads in patients with acute IWMI remains 
controversial. Different explanations have been 
proposed. Thus, it has been suggested that it reflects 
the presence of posterior infarction, inferoposterior 
septa1 wall involvement,20concomitant anterior wall 
ischemia, multi vessel coronary artery spasm,’ but also 
that it reflects a reciprocal anterior projection of the ST-
segment vector during acute IWMI.21 
The significance of anterior ST depression 
accompanying inferior transmural injury, on the other 
hand, may depend on the leads involved. ST depression 
in leads V1 through V3 or I to AVL appears to 
correspond to mere mirroring, often from circumflex 
artery occlusion.22 The finding that reciprocal change 
occurs very early in the time course of myocardial 
infarction suggests that in many cases it resolves before 
admission to hospital despite persistent ST elevation in 
the zone of infarction.23 

Metcalfeet al24  in a retrospective study of 260 patients 
after infarction, showed a significantly higher mortality 
during long-term follow up among those with reciprocal 
change on the admission ECG. Moreover, the presence 
of reciprocal change was associated with higher than 
average concentrations of serum creatine kinase 
suggesting that these patients had more extensive 
infarctions. The Thrombolysis and Angioplasty in 
Myocardial Infarction Study Group showed that those 
with reciprocal precordial RSTD had lower LVEF and 
regional wall motion scores that those without, despite 
reperfusion treatment with thrombolysis and rescue 
angioplasty.25 
Paraleet al17 found in Patients of acute IWMI with RSTD 
in apicolateral leads have more occurrence of 
multivessel disease with significant LV dysfunction 
Gibelin et al26 conducted a study to ascertain the 
importance of reciprocal changes in acute IWMI, the 
presence of RSTD in the precordial leads during the 
acute phase of IWMI was associated with greater 
myocardial necrosis and more frequent LAD disease, 
thus identifying a subset of high risk patients. 

LVEF and regional wall motion were assessed by 
multigated equilibrium radionuclide ventriculography 
within 24 hours of onset of first acute transmural 
myocardial infarction (MI) in 32 patients by Pichleret al.27 
Billadelloet al28. used positron tomography to show that 
67% of patients with RSTD did not have anterior wall 
metabolic abnormalities during acute IWMI. 
While Akhraset al.29 found no differences in the relation 
between infarct site, reciprocal change, and presence of 
additional coronary disease. 

Conclusion 
About two third of the patients with acute inferior wall MI 
had reciprocal ST segment changes in apicolateral and 
anterior leads. The LVEF was significantly lower among 
those patients with reciprocal changes. Conversely, the 
proportion of patients with LVEF < 40% was significantly 
higher among those with reciprocal changes. However, 
there was difference in EF between apicolateral and 
anterior lead reciprocal changes. More studies are 
required to determine the etiology and significance of 
these reciprocal changes. 
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