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Abstract 
 

Background- The standard 12-lead electrocardiogram (ECG) has relatively low sensitivity for the 
diagnosis of posterior wall acute myocardial infarction (AMI). The prevalence of posterior 
wall myocardial infarction (MI) has been studied in a few studies. We evaluated ST-segment 
elevation (STE) prevalence in posterior leads in patients with acute coronary syndrome (ACS) 
in order to determine the prevalence of posterior wall MI and the value of posterior ECG 
leads in diagnosing it. 

Methods- Patients who were admitted with ACS during a 12-month period to our department were 
included in the study. Posterior electrocardiogram (V7-V9) was obtained in addition to the 
standard 12-lead electrocardiogram in the emergency room (ER) and also in the cardiac care 
unit (CCU). All ECGs were reviewed by a cardiologist for the presence of STE of at least 0.5 
mm in two or more leads of V7-V9. 

Results- In total, 230 patients were diagnosed with AMI based on the World Health Organization 
criteria, out of 506 patients who were admitted with ACS. In addition, 146 patients (63.47%) 
had criteria of STE MI in 12-lead standard ECG and 84 patients (36.52%) had non-STE 
myocardial infarction on standard ECG. Five patients (6%, 95% CI; 2-13.3%) had STE in 
posterior leads without STE in the standard 12-lead ECG and initially were diagnosed as non-
STE myocardial infarction. Overall, 31 patients (13.5%, 95% CI; 9.3-18.6%) had posterior 
STE myocardial infarction in 15-lead ECG, of which 18 cases (58.1%, 95% CI; 39.1-75.5%) 
were accompanied with inferior MI, 3 cases (9.7%, 95% CI; 2-25.8%) with anterior MI and 5 
cases (16.1%, 95% CI; 5.5-33.7%) with anteroseptal MI in the standard ECG.  

Conclusion- The diagnosis of isolated posterior MI or posterior MI in the presence of other 
myocardial wall infarction is a challenging diagnosis. These patients may have normal 
standard ECGs. Obtaining posterior leads will lead to the diagnosis of posterior wall STE MI 
in a significant number of patients (Iranian Heart Journal 2007; 8 (4): 24-28). 
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erial ECGs are still used for the diagnosis 
of acute myocardial infarction (AMI). 

However, the standard 12-lead ECG has 
relatively low sensitivity for the diagnosis of 
posterior wall AMI. 

This is especially important for decision- 
making about reperfusion therapy. The most 
important problem of the standard ECG is that 
no leads are directly located adjacent to the 
posterior heart walls.  
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V1, V2 and V3 are precordial leads which are 
in front of the anterior heart wall, and in the 
case of posterior wall MI, they can show 
reciprocal changes.1,2 Diagnostic criteria for 
posterior wall MI in anterior leads are: taller 
R wave than S wave (R/S>1) in leads V1-V2 
and/or pathologic Q wave in V6 and/or V7 
and sometimes in leads I, aVL and V6. Tall R 
wave in V1 can also be seen in right 
ventricular hypertrophy (RVH), right bundle 
branch block and pre-excitation syndrome.3 
These changes lack high specificity and 
sensitivity and could be seen in anterior MI 
too, and in this case could lose the benefit of 
thrombolytic therapy.4 In the present study, 
we report electrocardiographic findings and 
prevalence of STE in posterior leads in 506 
patients who were admitted with the diagnosis 
of acute coronary syndrome in our center.  
 

Methods 
 
The study population consisted of 506 
patients who were admitted to the CCU ward 
of Imam Hosein (A.S.) Hospital. Immediately 
after admission to ER and also after 
admission to CCU, posterior ECG (leads V7-
V9) was obtained in addition to the standard 
12-lead electrocardiogram. In each patient, 4 
series of 15-lead ECGs were obtained. 
Posterior leads were obtained by placing ECG 
leads along the fifth intercostal space at the 
left posterior axially line (V7), midscapular 
line (V8) and paravertebral line (V9). 
Resident physicians completed prospective 
data collection sheets at the time of their 
initial patient evaluations. Data collected 
included age, gender, presenting symptom, 
history of MI or angina and presence of pain 
during ECG. 
All ECGs were reviewed by a cardiologist for 
the presence of STE of at least 0.5 mm in two 
or more leads of V7-V9.  
As suggested by previous studies,5,6 an ST-
segment elevation of 0.5mm was considered 
significant in the posterior chest leads, 
because of the greater distance separating the 
posterior chest wall from the heart. AMI was 

diagnosed according to the World Health 
Organization criteria. 
 
Data Analysis 
Data was stored in a specifically designed 
questionnaire in Epinfo 2002 Statistical 
Software, and analysis was done using the 
same software. Results are presented as mean 
value ±SD for continuous variables and as 
frequency with 95% CI (confidence intervals) 
for discrete variables. 
 

Results 
 
During a 12-month period from August 2001 
to August 2002, 506 patients consisting of 
217 females (42.9%) and 289 males (57.1%) 
were admitted with the diagnosis of acute 
coronary syndrome (ACS). The average age 
of males was 58.2±12.62 years, and 
63.46±11.34 in females. Overall, 230 patients 
were diagnosed with AMI, 64 of whom were 
females and 166 were males. Among 230 
patients with AMI, 146 patients (63.47%) had 
the criteria of STE MI according to 12-lead 
standard ECG and 84 patients (36.52%) had 
non-STE MI. When the data of posterior leads 
were included, 151 patients (65.65%) were 
classified as STE myocardial infarction and 
79 patients (34.34%) as non-STE myocardial 
infarction. This means that 5 patients had STE 
in posterior leads, without STE in standard 
12-lead ECG. Those patients, without 
considering posterior lead data, would have 
been classified as non-STE myocardial 
infarction and not STE myocardial infarction. 
On the other hand, 6% (95% CI; 2-13.3%) of 
patients with diagnosis of non-STE in 
standard 12-lead ECG were diagnosed as STE 
myocardial infarction in 15-lead ECG. 
Overall, 31 patients (13.5%, 95% CI; 9.3-
18.6%) had posterior STE myocardial 
infarction in 15-lead ECG, 18 cases of which 
(58.1%, 95% CI; 39.1%-75.5%) were 
accompanied with inferior MI, 3 cases (9.7%, 
95% CI; 2%-25.8%) with anterior MI and 5 
cases (16.1%, 95% CI; 5.5-33.7%) with 
anteroseptal MI in standard ECG tracings. On 
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the other hand, 30.5% (95% CI; 5.19.2-
43.9%) of cases with inferior MI had 
posterior MI as well, and it was 10.3% (95% 
CI; 2.2-27.4%) and 8.6% (95% CI; 2.9-
19.0%) in anterior and anteroseptal MI’s, 
respectively (Table I). 
 
Table I. Results with and without considering 
posterior leads. 
 

 
Discussion 

 
Classically, ECG diagnosis of posterior wall 
infarction is based on the appearance of a 
prominent R wave in leads V1 and V2, but 
these R waves might appear hours after the 
onset of symptoms. Previous investigators7-12 
have suggested that precordial ST segment 
depression during the acute stage of inferior 
MI might be related to posterior wall 
involvement. However, such precordial ST 
segment depression might also reflect anterior 
wall ischemia or non-STE myocardial 
infarction.13-18 Consequently, this ECG sign 
has low to moderate sensitivity and specificity 
for posterior wall infarction.7,8 It has been 
shown that in 20% of patients with MI and 
without ST segment elevation (STE) in 
standard leads, ST segment was elevated in 
posterior leads (V7-V9). In 2-20% of patients 
who had enzymatic criteria of AMI, STE 
could be seen only in posterior leads.19,20 STE 
in V7-V9 will help to differentiate posterior 

wall MI from anterior wall ischemia and it 
would affect the decision about thrombolytic 
therapy.1,2,21 In these patients, diagnosis of 
STE in posterior leads would lead to 
thrombolytic therapy or PTCA; and in case of 
anterior ischemia, they would be candidates 
for anti-thrombotic therapies.22 Isolated 
posterior MI is an even more challenging 
diagnosis. These patients may have normal 
standard ECGs or may masquerade as non-
STE myocardial infarction.23 The addition of 
posterior leads may prove to be a valuable 
tool in the diagnosis of such cases. This has 
been shown to increase the sensitivity of 
ECGs to detect posterior AMIs.  
In a study  by Oraii  and co-workers on 210  
patients with MI, STE in two or three leads 
was observed in 9% of cases. They showed 
that in 10.9% of patients with non-STE 
myocardial infarction in standard leads, STE 
existed in posterior leads.25 Melendez and co-
workers showed that in 20% of patients with 
AMI, there was STE in 2 or 3 posterior leads. 
They showed that in 7% of them, STE was 
only observed in posterior leads and not 
standard leads.19 In a study by Agarwal and 
co-workers in 58 patients with non-STE 
myocardial infarction based on the standard 
ECG, STE was observed in posterior leads in 
18 patients (Fig. 1).26  

 

Fig. 1. Association of posterior MI with infarction of 
other regions of myocardium. 
 
 
 
The usefulness and accuracy of posterior 
leads in detecting STE has also been shown in 
other studies.27,28  
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In this study, prevalence of STE in posterior 
leads in patients who were diagnosed as non-
STE myocardial infarction was 6%, and 
obtaining posterior leads changed the 
management of those patients. This study also 
showed that 30.5% of patients with inferior 
MI had simultaneous posterior MI as well. 
Matetezky and co-workers showed that 
patients with an inferior MI with STE in 
posterior leads might benefit more from 
revascularization therapy than those with 
inferior MI without STE in posterior leads.7 

In conclusion, obtaining posterior lead ECGs 
would change the diagnosis of non-STE MI to 
STE MI in at least 6% of patients who 
otherwise would not benefit from reperfusion 
therapy because of misdiagnosis. 
Undiagnosed posterior wall STE myocardial 
infarction in standard leads in not uncommon 
and it is important especially in inferior MI 
and non-STE myocardial infarction patients in 
whom undiagnosed STE would change their 
outcome. 
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