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To Determine the Diagnostic 
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ABSTRACT 

Objective: Predictive value of 12 lead ECG in the diagnosis of posterior myocardial infarction keeping 15 lead ECG 

as a gold standard. 

Study Design: Cross Sectional Study 

Place and Duration of Study: This study was conducted at the Department of Cardiology MTI Mardan Medical 
Complex, Mardan from February 2016 to August 2016. 

Materials and Methods: Study was conducted in patients presenting with ST Segment elevation Myocardial 

Infarction.All patients meeting the inclusion criteria were enrolled in the study through OPD/ER department and 

were admitted in the ward for further evaluation. Patients were quickly evaluated by history and clinical examination 

and then immediately subjected to 12 lead ECG to detect the posterior MI. Immediately after completing the 12 lead 

ECG, additional 3 posterior leads were applied to detect posterior MI on 15 lead ECG.Data was entered on a well 

prepared proforma and SPSS Version 21 was used for analysis of data. 

Results: In this study, 165 patients were observed in which mean age was 62 years with standard deviation ± 1.33. 

53% percent of the patients were male while 47% patients were female. Posterior myocardial infraction on 15 lead 

ECG among 165 patients was detected in 25(15%) patients and was not detected in 140(85%) patients. 

Posterior myocardial infraction on 12 lead ECG among 165 patients was detected in 17(10%) patients and 
undetected in 148(90%) patients. Diagnostic accuracy of posterior myocardial infraction on 12 lead ECG, keeping 

15 lead ECG as gold standard, had Sensitivity=60%, Specificity = 98.57%, Positive predictive value= 88.24%, 

Negative predictive value = 93.24%, and Diagnostic Accuracy 92.72%. 

Conclusion: Our study concludes that the diagnostic accuracy of posterior myocardial infraction on 12 lead ECG 

was 92.72%. with sensitivity= 60.00%, specificity = 98.57%, positive predictive value= 88.24% and negative 

predictive value = 93.24%. 

Key Words: Diagnostic Accuracy, 12 lead ECG, posterior myocardial infarction, 15 lead ECG 

Citation of articles: Ahmad M, Hadi N, Wali S, Wali A, Tajender. To Determine the Diagnostic Accuracy of 

12 Lead ECG For Detection of Posterior Myocardial Infarction Keeping 15 Lead ECG as Gold Standards. 

Med Forum 2018;29(11):48-51. 

INTRODUCTION 

CAD is as big a Problem in Pakistan as in the rest of the 

world.CAD is a growing health problem world wide.  it 

has implications for both men and women. By 2021, it 
is postulated to be the number 1 killer world wide.1 

Those in the lower socioeconomic strata suffer a worst 

outcome as compared to the rich. This disease entity 

deserves the most in terms of resources as it has a very 

high mortality and morbidity associated with it.2,3  
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Optimal care of these patients must be ensured. This 

would decrease the burden of the disease. We must 
adhere strictly to the standard guidelines in the care of 

these patients.4 

According to the most careful estimates based on sound 

scientific studies nearly 100, 000 suffered an acute MI 

in Pakistan in the calendar year 20025. MI has the 

different types like Anterior MI, Inferior MI, Right 

Ventricular MI and Posterior MI6. 

Anterior MI has grave prognosis as it damages larger 

part of myocardium while isolated inferior MI damages 

only a small portion. But Inferior MI should not be 

taken inferior as it carries poor prognosis if associated 
with Right ventricular (RV) MI, Lateral or Posterior MI 

because it is associated with large area of myocardium 

of LV7.   

Posterior Myocardial Infarction cannot be picked easily 

on 12 lead ECG because it has no direct relation with 

posterior wall, so has been phrased as dark side of 

moon8. ST segment depression in anterior leads has 
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been considered as mirror imaging of posterior wall 

(equivalent of ST segment elevation in posterior wall).  

But this doesn’t trulyexist in every case because ST 

segment depression in anterior leads has been 

considered as only electrical phenomenon in reciprocal 
leads or ischemia in anterior leads.  C7,8,9 should be 

done in emergency to look for association of posterior 

myocardial infarction. Any change in ECG except 

posterior leads is neither sensitive nor specific for 

posterior MI9. Increasing the number of leads even up 

to 80 leads further increases the sensitivity10. 

Any clue for posterior MI on 12 lead ECG is an 

indication for posterior leads (15 lead ECG)7. This 

double practice ECG wastes golden time of 

thrombolytic therapy. An idea to cumulate all the clues 

of posterior MI and compare it with 15 leads ECG. Ten 

of 12 patients who has ECG changes on 12 lead ECG 
were confirmed to have posterior MI on 15 lead ECG11.  

In another study, for diagnosis of posterior myocardial 

infarction, 43.3% sensitivity and 95.1% specificity was 

found in 12 lead ECG with an overall prevalence of 

posterior MI was 49%12, 

Very limited data is available on this scenario so the 

aim of this study is to determine the diagnostic 

accuracy of posterior MI on 12 lead ECG keeping 15 

lead ECG as gold standard.  In our settings, the burden 

of MI patients is very high and our staff is very busy. 

More than 1000 ECGs are performed in casualty and 
almost 500 ECGs inside Cardiology department. If we 

find the sensitivity and specificity of 12 lead ECG for 

detection of posterior MI to be significantly high as 

compared to available literature, we can use it as a 

routine in the detection of Posterior MI and the patient 

can be thrombolysed on early basis by saving the 

golden time for thrombolysis as saving minutes means 

saving muscles of myocardium. 

MATERIALS AND METHODS 

This study was performed at Department of Cardiology, 

Mardan Medical Complex, Mardan. It was a Cross 

Sectional(Validation) Study with a duration of 6 

months from 29/02/2016 to 29/8/2016. The Sample size 
was 165 keeping 43% sensitivity, 95% specificity, 40% 

proportion of posterior myocardial infarction, 95% 

confidence interval and precision for sensitivity 10% 

and precision for specificity 4.5%. (n=165) 

Data Collection Procedure: The study was initiated 

after due approval was accorded to it by the Research 

and Ethical Committee. The patients fulfilling the 

inclusion criteria were recruited. (i.e. those with 

characteristic ischemic chest pain, pain epigastrium, 

sweating, nausea and vomiting) were enrolled in the 

study. Patients in the OPD/ER who had changes on 12 

lead ECG underwent further scrutiny in the ward. The 
purpose and benefits of the study was explained to all 

patients and they were assured that the study is done 

purely for research and data publication and if agreed a 

written informed consent was obtained.  

All patients were quickly evaluated for history and 

clinical examination. All patients were immediately 

subjected to 12 lead ECG to detect the posterior MI on 
the basis of criteria mentioned in operational 

definitions. Immediately after completing the 12 lead 

ECG, additional 3 posterior leads were applied to detect 

posterior MI on 15 lead ECG keeping in view the 

criteria mentioned in operational definitions.  

All the patients were immediately managed as per ward 

protocols. All ECG recordings and reports were done 

under supervision of an expert cardiologist.  The results 

of the study were compiled in the form of Graphs and 

Charts. All data were entered into a proforma. 

Data Analysis: SPSS version 21 was used for data 

analysis. Mean + standard deviation was calculated for 
age while Frequency and percentage were calculated 

for gender. Sensitivity, Specificity, positive predictive 

value (PPV), negative predictive value (NPV) and 

accuracy was determined by taking 15 lead ECG as 

gold standard. Effect modifiersincluding age and 

gender were controlled though stratification. Statistical 

Analysis was done by usinig chi square test .All the 

results were presented in the form of tables or charts. 

RESULTS 

In this study a total of 165 patients, attending 

Department of Cardiology Mardan Medical Complex, 

Mardan were observed to determine the predictive 

value of 12 lead ECG in the diagnosis of Posterior 
Myocardial infarction, keeping 15 lead ECG as gold 

standard. The results obtained as:  

For the different age groups, 165 patients was analyzed 

as 36(22%) patients were in age range 41-50 years, 

63(38%) patients were in age range 51-60 years and 

66(40%) patients were above 61-70 years of age. Mean 

age was 62 years with standard deviation ± 1.33. 

Gender distribution among 165 patients was analyzed 

as 87(53%) patients were male while 78(47%) patients 

were female.  

Detection posterior myocardial infraction on 15 lead 
ECG among 165 patients was detected in 25(15%) 

patients and was not detected in 140(85%) patients. (as 

shown in Table 1) 

Detection posterior myocardial infraction on 12 lead 

ECG among 165 patients was detected in 17(10%) 

patients and was not detected in 148(90%) patients. (as 

shown in Table 2) 

Diagnostic accuracy of posterior myocardial infraction 

on 12 lead ECG keeping 15 lead ECG as gold standard 

was analyzed as 12 lead ECG had Sensitivity= 60.00%, 

Specificity = 98.57%, Positive predictive value= 

88.24%, Negative predictive value = 93.24%, 
Diagnostic Accuracy = 92.72%. (as shown in Table 3) 
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Table No. 1. Posterior myocardial infraction on 15 

lead ECG (n=165) 

15 Lead ECG Frequency Percentage 

Detected     25 15% 

Not detected  140 85% 

Total 165 100% 

Table No. 2: Posterior myocardial infraction on 12 

lead ECG    (n=165) 

12 lead ECG Frequency Percentage 

Detected     17 10% 

Not detected  148 90% 

Total 165 100% 

Table No. 3: Posterior myocardial infraction on 12 

lead ECG vs 12 lead ECG   (n=165) 

 

Posterior MI on 15 

Lead ECG  
 

 

Detected   
Not 

Detected    
Total 

Posterior 

MI on 12 

Lead 

ECG  

 

Detected  
(A) 15 

TP 

(B) 2 

FN 
17 

Not 

Detected  

(C) 10 

FP 

(D) 138 

TN 
148 

 Total 25 140 165 

Sensitivity= 60.00% 

Specificity = 98.57% 

Positive predictive value= 88.24% 

Negative predictive value = 93.24% 

Diagnostic Accuracy = 92.72% 

DISCUSSION 

Posterior Myocardial Infarction cannot be picked easily 

on 12 lead ECG because it has no direct relation with 
posterior wall, so has been phrased as dark side of 

moon8. ST segment depression in anterior leads has 

been considered as mirror imaging of posterior wall 

(equivalent of ST segment elevation in posterior wall).  

But this doesn’t truly exist in every case because ST 

segment depression in anterior leads has been 

considered as only electrical phenomenon in reciprocal 

leads or ischemia in anterior leads.  C7, 8 ,9 should be 

done in emergency to look for association of posterior 

myocardial infarction. Any change in ECG except 

posterior leads is neither sensitive nor specific for 
posterior MI9. Increasing the number of leads even up 

to 80 leads further increases the sensitivity10,11. 

In this study 165 patients were observed and 

categorized as follows; 22% patients were in age group 

41-50 years; 38% in age group 51-60 years and 40% 

were above 61-70 years of age. Mean age was 62 years 

with standard deviation ± 1.33. Fifty three percent 

patients were male while 47%) patients were female. 

Diagnostic accuracy of posterior myocardial infraction 

on 12 lead ECG  keeping 15 lead ECG as gold standard 

was analyzed as 12 lead ECG had Sensitivity= 60.00%, 

Specificity = 98.57%, Positive predictive value= 

88.24%, Negative predictive value = 93.24%, and 

Diagnostic Accuracy = 15+138/165 *100 = 153/165* 

100=92.72%.  
Similar results were observed in another study 

conducted by Din I et al11in which a total of 176 

patients were observed. The predicted value of 12 lead 

ECG was found to be 55, using 15lead ECG as gold 

standard for Posterior MI.  12 Lead ECG has an 

accuracy for all age groups , as well as  men and 

women alike. 

A previous study using 15-lead ECG in comparison 

with 12-lead ECG showed equivalent results.  The 

sensitivity and positive predictive value of 12-lead ECG 

for the diagnosis of MI was around 90%. Similarly,  the 

specificity for MI was also around 90%.  A 15 lead 
ECG added only very little to the findings on 12 lead 

ECG.12-16Our study showed similar results. 

A 12 lead ECG is a cheaper modality for the diagnosis 

of Posterior Myocardial infarction.V789 are valuable 

leads in case of a 15 lead ECG.  Its sensitivity and 

specificity is around 90%.17,18,19 Wall motion 

abnormalities for the diagnosis of Posterior Myocardial 

Infarction have been used in earlier studies. However 

sensitivity and specificity is less than that of  

ECG. 20,21,22 Nevertheless, wall motion abnormality on 

Echocardiography can have a collaborative evidence in 
the diagnosis of infarction. 

CONCLUSION 

Our study concludes that the diagnostic accuracy of 

posterior myocardial infraction on 12 lead ECG was 

92.72%. with sensitivity= 60.00%, specificity = 

98.57%, positive predictive value= 88.24% and 

negative predictive value = 93.24%. 
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