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Abstract 
 

Objective: To study the in hospital outcome of patients with acute inferior wall MI with or 

without right ventricular and posterior wall MI. 

Study Design: Observational study 

Place and Duration: The study conducted at the Faisalabad Institute of Cardiology, 

Faisalabad from March 2013 to October 2013 

Materials and Methods: A total 168 patients with acute Inferior wall MI were recruited in 

this study. All patients presenting with acute ST elevation Inferior wall myocardial infarction 
and fulfilling inclusion and exclusion criteria were included in this study. A full history 
including age, sex, occupation, history of IHD, hypertension, diabetes mellitus, smoking, 
family history of IHD, obesity and hperlipidemia was taken. Primary end point was death 
while secondary end points were mechanical, ischemic or electrical complications or all 
them. 

Results: Total 168 patients with inferior wall myocardial infarction were included in this 

study. There were 122(72.62%) males and 43(25.6%) females. 118(70.23%) patients had 
isolated inferior myocardial infarction, 33(19.64%) had RVMI and 17(10.1%) posterior wall MI. 
There were 71(42.26%) diabetics, 71(42.26%) hypertensive and 96(57.14%) smokers. Family 
history of IHD was present in 32(19.04%). Obesity was observed in 72(42.85%). Dyslipidemia 
was observed in 47(27.97%). Overall Streptokinase therapy was given in 119(70.83%). ECG 
was the diagnostic modality to diagnose acute RVMI in 87% of patients. V4R was the most 
sensitive lead for RVMI diagnosis with sensitivity of 80%. Echocardiography was diagnostic 
in 11(33.33) patients. Most common non-fatal complication was bundle branch blocks. It 
was seen overall in 48(28.52%) patients and was more common in patients with RVMI 
14(42.42%) and PMI 5(29.4%) as compared with isolated Inferior wall MI 29(24.5%). Overall 
in-hospital mortality was 16(9.52%). Hospital mortality was observed more in patients have 
RVMI 4(21.6%) and PMI 3(17.64%) as compared with isolated Inferior wall MI 9(6.8%). 

Conclusion: Patients with RVMI and PMI had longer hospital stay with more in hospital 

complications and death as compared with isolated inferior wall MI. 
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Introduction 

Acute coronary syndrome refers to any group of 
symptoms attributed to obstruction of coronary arteries.

1 

It remains one of the leading causes of premature death 
in men and women despite unquestionable progress in 
the management and prevention of coronary artery 
disease.

2
 It accounts for 16.7 million deaths every year.

3
 

In Pakistan the prevalence of acute coronary syndrome 
is increasing rapidly due to increasing prevalence of risk 

factors of atherosclerosis, which is the major cause of 
acute coronary syndrome.

4
 In Pakistan coronary artery 

disease causes more than 100,000 deaths (12% of total 
deaths) annually.

3
 

The major manifestation of acute coronary artery 
disease is an acute ST- segment elevation myocardial 
infarction.

5
 It results from prolonged myocardial 

ischemia precipitated in most cases by rupture of the 
pre-existing plaques leading to occlusive thrombus 
formation in the coronary artery.

6
 Approximately three to 
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four million people are estimated to suffer from acute 
myocardial infarction each year.

7
 The 2010 Heart 

Disease and Stroke Statistics update of the American 
Heart Association reported that 17.6 million persons in 
the United States have coronary heart disease (CHD), 
including 8.5 million with MI.

8
 The reported prevalence 

increases with age for both women and men. 
Acute inferior wall myocardial infarction account for 40-
50% of all acute myocardial infarctions

9
 and it has better 

short and long term prognosis with mortality of about 
8%.

10
 When inferior wall MI is complicated by acute 

RVMI / posterior wall myocardial infarction mortality 
rises to about 30%. In-hospital mortality is even higher 
in elderly patients and reaches upto 50%.

10
 

Acute RVMI complicates 20-50% of acute inferior 
myocardial infarction reported by different studies.

11 

Gumina et al reported an increased rate of cardiac 
arrest (17.9% vs 7.3%) hemodynamic compromise 
(14.7% vs 7%), ventricular arrythmias ( 13.7% vs 7.5%) 
and mechanical complications (3.9%vs 0.84%) when 
inferior myocardial infarction was complicated by 
RVMI.

11
 

Posterior myocardial infarction (PMI), the ‘dead angle 
infarction’ of the electrocardiogram (ECG), is often 
misjudged. The term PMI is used for necrosis of the 
dorsal, infraatrial part of the left ventricle located 
beneath the atrioventricular sulcus and it accompanies 
15-20% of STEMI,s usually occurring in the context of 
an inferior or lateral infarction.

12
 and isolated posterior 

MI is less common (3-11% of infarcts).
13

 A strict and true 
PMI is thought to be very rare; however, a more recent 
study showed an incidence of 3.3% using posterior 
leads.

14 
Posterior extension of an inferior or lateral 

infarct implies a much larger area of myocardial 
damage, with an increased risk of left ventricular 
dysfunction and death. Isolated posterior infarction is an 
indication for emergent coronary reperfusion. However, 
the lack of obvious ST elevation in this condition means 
that the diagnosis is often missed. So we should be 
vigilant for evidence of posterior MI in any patient with 
inferior or lateral STEMI.  
Thus RVMI and posterior wall MI complicating inferior 
myocardial infarction have worse prognosis and 
increased in-hospital mortality and morbidity and these 
are independent predictor of major complications and 
mortality. 
Early recognition of RVMI is essential because its 
management is different from anterior or isolated inferior 
wall MI and usually requires volume loading with 
intravenous fluids. Therapy with nitrates and morphine is 
associated with precipitation of complications such as 
hypotension and not usually indicated. 
Very few studies have been conducted in Pakistan on 
acute RVMI and posterior myocardial infarction. The aim 
of this study was to find out the prevalence and hospital 

outcome of acute RVMI and PMI inpatients with inferior 
myocardial infarction in our setup. 

Materials and Methods 
Inclusion Criteria 
Patient of any age and sex presenting with chest pain of 
more than 30 minutes duration and/ or elevated cardiac 
markers (CKMB or Troponin I) above the upper level of 
normal. (Normal value CK-MB: upto 25U/L. Troponin-I 
upto 0.4ng/ml) with ST elevation>0.1mv in two inferior 
leads (Limb leads II, III, aVF). 
Exclusion Criteria 
1) Patients with history of any previous transmural MI. 
2) Associated anterior or lateral myocardial infarction. 
3) MI after invasive coronary artery procedures such 

as PCI or coronary artery by pass grafting (CABG). 
4) Patients with any valvular heart disease, congenital 

heart disease, primary myocardial or pericardial 
disease. 

5) Patients with severe COPD, end stage renal or liver 
disease. 

Right sided chest leads were taken on arrival of the 
patients along with standard ECG leads. Cardiac 
markers (CK-MB, Trop-I) sent to laboratory for 
measurement. Echocardiography was obtained for the 
diagnosis as well as detection of complications with 
standard parasternal long and short axis, apical and 
subcostal views. ST segment elevation of more than 
1mm in any lead of V3, V4, V5 or V6 on right sided 
precodial leads and/or evidence of right ventricle 
akinesia/ hypokinesia/ dilatation or new tricuspid 
regurgitation were considered as acute RVMI. 
As the posterior myocardium is not directly visualised by 
the standard 12-lead ECG, reciprocal changes of STEMI 
are sought in the anteroseptal leads V1-3.  
Posterior MI is suggested by the following changes in 
V1-3: 

 Horizontal ST depression 

 Tall, broad R waves (>30ms) 

 Upright T waves 

 Dominant R wave (R/S ratio > 1) in V2 
 

Posterior infarction is confirmed by the presence 
of ST elevation and Q waves in the posterior leads 
(V7-9). 
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A full history was taken, particularly age, sex, 
occupation, address, history of hypertension, diabetes 
mellitus, smoking, ischemic heart disease, 
hyperlipidemia and family history of ischemic heart 
disease. Clinical examination especially relevant 
cardiovascular examination of all the patients included 
in the study was done. ECG was done at the time of 
admission and then on daily basis during hospital stay. 
Random blood sugar level taken at the time of 
admission and then daily fasting and random sugar 
level was taken. X-ray chest was done only in those 
patients who have signs of congestive cardiac failure. 
Site of myocardial infarction and all medications used 
especially Streptokinase were noted for all patients. All 
the patients were treated according to latest 
recommendations. Those patients who were on oral 
hypoglycemic agents were put on Insulin according to 
random blood sugar level. Patients were followed up 
daily and pulse, blood pressure, ECG changes and 
complications if any were monitored. 

Statistical Analysis: All the data was analyzed by 
SPSS (Statistical Package for Social Sciences) Version 
13.0 for Windows. Categorical variables were expressed 
as frequencies and percentages and continue variables 
were presented as means SD (Standard Deviation). 
Since it is an observational study so no test of 
significance was applied. 

Results 

Out of patients who presented in emergency of 
Faisalabad Institute of Cardiology Faisalabad, 168 
patients with inferior wall myocardial infarction were 
included in this study.There were 122(72.62%) males 
and 43(25.6%) females. 118(70.23%) patients had 
isolated inferior myocardial infarction, 33(19.64%) had 
RVMI and 17(10.1%) posterior wall MI.( Table I and 
Figure 1)  
 

Table I: Prevalence of RV and Posterior Wall MI in 
Patients with Inferior Wall MI  (n= 168) 

              MI Frequency Percentage 

Inferior Wall MI 118 70.23% 

Inferior wall MI with  RVMI 33 19.64% 

Inferior wall MI with 

Posterior wall 

MI 

17 10.1% 

 

MI= Myocardial infarction, IF= Inferior wall, RV= Right 

Ventricle, 

 

 
 
Figure 1. Distribution of patients according to 
prevalence of MI (N = 168) 
 
The age of the patients ranged from 27 to 79 years 
mean age ±SD was 58.69+ 12.3 years. Majority of the 
patients 83% were in the age group 42-65 years, 
24(14.28%) were above 70 years and 13(7.73%) 
patients were in age group below 40 years. (Table II) 
Most of the patients with RVMI and posterior myocardial 
infarction were above 60 years of age.There were 71 
(42.26%) diabetics, 71 (42.26%) hypertensive and 96 
(57.14%) smokers. Family history of IHD was present in 
32 (19.04%). Obesity was observed in 72(42.85%). 
Dyslipidemia was observed in 47(27.97%). Overall 
Streptokinase therapy was given in 119(70.83%).(Table. 
II) 
 

Table II: Demographic Criteria of the Patients 

CHARACTERI
STICS 

IFMI 
(n=118) 

IFMI+RV 
MI 
(n=33) 

IF+Posteri
or wall 
MI(n=17) 

Total 
(n=168) 

Age( Mean) 39.07+11 58.32+14 58.6+13  

Gender 

Female 

 

Male 

 

30 

(25.42%) 

88 

(74.57%) 

 

12 

(36.36%) 

21 

(63.53%) 

 

4 

(23.5%) 

13 

(76.5%) 

 

43 

(25.6%) 

122 

(72.62%) 

Hypertension 49 

(41.52%) 

18 

(54.54%) 

4 

(23.5%) 

71 

(42.26%) 

Diabetes 

Mellitus 

55 

(46.61%) 

11 

(33.33%) 

05(29.4%) 71 

(42.26%) 

Smoking 69 

(58.47%) 

16 

(48.48%) 

11 

(64.7%) 

96 

(57.14%) 

Family H/O 

IHD 

19 

(16.10%) 

10 

(30.30%) 

3 

(17.64%) 

32 

(19.04%) 

Hyperlipidemia 25 

(21.10%) 

14 

(42.42%) 

8 

(47.05%) 

47 

(27.97%) 

Obesity 55 

(46.61%) 

13 

(39.39%) 

4 

(23.5%) 

72 

(42.85%) 

Streptokinase 

Given 

87 

(73.72%) 

21 

(63.63%) 

11 

(64.70%) 

119 

(70.83%) 

IHD= Ischemic Heart Disease 

 
ECG was the diagnostic modality in 87% of patients. 
V4R was the most sensitive lead for RVMI diagnosis 

118 

33 

17 Inferior Wall
MI

Inferior Wall +
M I

Inferiro wall +
Posterior Wall
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with sensitivity of 80% followed by V3R which was 
positive in 70% patients. Least sensitive lead was V6R 
which was diagnostic in only 31% patients.V5R shows 
sensitivity for diagnosis of RVMI in 63% patients. 
Echocardiography was performed in emergency and 
then departmental echo on next day in all patients. 
Echocardiography was diagnostic in 11(33.33) of 
patients. Most common finding was tricuspid 
regurgitation and was present in 8(24%) patients. RV 
wall motion abnormalities were present in 5(15%) 
patients. RV was dilated in 3(9%) patients on 
echocardiography. (Table III) 
In-hospital outcome, mortality and non-fatal 
complications including reinfraction, post MI angina, 
bradycardia, cardiogenic shock, atrial fibrillation, VF, VT, 
Heart blocks, heart failure, VSR and MR was 
documented. 
Non fatal complications were more common in patients 
with RVMI and PMI. Most common complication was 
bundle branch blocks. It was seen overall in 48(28.52%) 
patients and was more common in patients with RVMI 
14(42.42%) and PMI 5(29.4%) as compared with 
isolated Inferior wall MI 29(24.5%). Complete heart 
block(CHB) occurred overall in 41(24.40%) patients and 
was more common in patients having RVMI 15(45.45%) 
and PMI 7(41.17%) as compared with isolated Inferior 
wall MI 19(16%). 
Overall in-hospital mortality was 16(9.52%). Hospital 
mortality was observed more in patients have RVMI 
4(21.6%) and PMI 3(17.64%) as compared with isolated 
Inferior wall MI 9(6.8%).(Table IV) 

 
Table IV: Distribution Of Patients  According To Hospital Out 
Come 

Hospital 
out come 

Inferior 
wall MI 
(n=118) 

Inferior 
wall 
MIi+RV 
MI (n=33) 

Inferior 
wall MI 
+posterior 
wall 
MI(n=17) 

Total 
(n=168) 

Re MI/ Post 

MI Angina 

07 

(5.9%) 

9 

(27.27%) 

2 

(11.8%) 

18 

(10.71%) 

Bradycardia 09 

(7.6%) 

12 

(36.36%) 

6 

(35.30%) 

27 

(16.07%) 

Shock 03 

(2.54%) 

11 

(33.33%) 

2 

(11.8%) 

16 

(9.52%) 

Atrial 

Fibrillation 

7 

(5.93%) 

13 

(39.39%) 

5 

(29.4%) 

25 

(14.08%) 

VF 06 

(5.08%) 

9 

(27.27%) 

4 

(23.52%) 

19 

(11.30%) 

VT 4 
(3.38%) 

10(30.30
%) 

2 
(11.76%) 

16 
(9.52%) 

Blocks 29 
(24.57%) 

14 
(42.42%) 

5 
(29.4%) 

48 
(28.52%) 

CHB 19 
(16%) 

15 
(45.45%) 

7 
(41.17%) 

41 
(24.40%) 

Heart 
Failure 

6 
(4.55%) 

2 
(10.52%) 

2 
(11.8%) 

10(6%) 

 VSR 4 
(3%) 

1 
(5.3%) 

2 
(11.8%) 

7 
(4.2%) 

MR 8 
(6.06%) 

3 
(15.78%) 

3 
(17.64%) 

14 
(8.33%) 

Death 9 
(6.8%) 

4 
(21.6%) 

3 
(17.64%) 

16(9.52%) 

 Discussion 

In this study, we report prevalence of RV and posterior 
wall myocardial infarction in patients with acute inferior 
wall MI and their in hospital outcome. The aim of this 
study was to assess outcome and clinical course of MI 
in patients with inferior MI with or without RVMI and 
PMI. South Asian population including Pakistan has the 
highest rate of coronary artery disease (CAD).

 15
  

Prevalence of acute RVMI among acute inferior 
myocardial infarction is not uncommon and frequency 
ranges from 20-50% according to different studies, 
depending upon the diagnostic criteria used for the 
diagnosis of RVMI

16
.
 

 Very few local studies were 
conducted so far. A study conducted at National Institute 
of Cardiovascular Diseases Karachi reported 34% 
prevalence of RVMI

17
. Their diagnostic criteria for RVMI 

was ≥ 1 mm ST segment elevation in V4R-V6R. In our 
study to diagnose RVMI we used the presence of 1 mm 
≥ ST segment elevation in any right sided chest leads or 
/ and echocardiographic evidence of right ventricle wall 
motion abnormalities or the development of new 
tricuspid regurgitation. A study conducted in Lady 
Reading Hospital, Peshawar reported 27% prevalence 
of RVMI.

18 
In our study acute RVMI was present in 

19.64% of patients with acute inferior myocardial 
infarction. Results of our study are consistent with these 
local and international studied. 
ECG is valuable, noninvasive, easily available and 
inexpensive modality of diagnosing RVMI. V4R is 
considered the most sensitive lead for the diagnosis of 
RVMI. Its sensitivity is 88% and specificity 78%.

19
 

Echocardiographic evidence of akinesia, hypokinesia, 
dilatation of RV or new tricuspid regurgitation has also 
been used as diagnostic criteria for RVMI. However 
echocardiography is less specific and sensitive than 
ECG. Nevertheless echocardiographic measurements 
should be obtained in every inferior MI at the time of 
admission in order to diagnose RVMI and detect its 
complications.

20
 

Table III:   Sensitivity of Diagnostic Modalities 

Modality  Sensitivity 

ECG right sided chest leads 87% 

V3R 70% 

V4R 80% 

V5R 63% 

V6R 31% 

Echocardiography 33% 

RV motion abnormalities 15% 

Right ventricular dilatation  9% 
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In our study V4R showed ST elevation in 80% patient’s 
while V3R showed ST elevation in (70%) patients 
followed by V5R which were positive in 63% patients of 
RVMI. Echocardiography was diagnostic in only 33.33% 
patients with tricuspid regurgitation and it was the most 
common abnormality noted in RVMI. It was present in 
24% of patients. Less sensitivity and specificity of 
echocardiography as diagnostic modality in our study 
could be because of delay in performing echo. Most of 
the echo studies in our study were performed on day 2 
or 3. It was a time when wall motion abnormalities may 
have been reversed by most patients because of the 
thrombolytic therapy. 
Duration of hospital stay was longer in RV MI patients 
compare to those patients not having RVMI. The longer 
hospital stay can be because of high rates of 
complications in RVMI patients (77.6%). 
Prevalence of acute posterior wall MI is up to 20% of 
acute MI with vast majority occurring with inferior or 
lateral wall MI and isolated posterior MI is 
rare.

21
Posterior myocardial infarction (PMI), the ‘dead 

angle infarction’ of the electrocardiogram (ECG), is often 
misjudged.  Edhouse et al

12
 reported prevalence of 

posterior wall 17 % in his studied. Isolated PMI is very 
uncommon and is less than 3-11%. So far no local study 
is conducted to observe prevalence of PMI. In our study 
prevalence of PMI was 10.1% and it coincides with the 
results of international studies. 
We found that patients with inferior infarction with right 
ventricular infarction or posterior infarction have poor in-
hospital outcome as compare to patients with isolated 
inferior wall infraction. Parameters of in-hospital 
outcome includ re-infraction, post MI angina, 
cardiogenic shock, atrial fibrillation, VF, VT, heart 
blocks, heart failure, VSR and mitral regurgitation shows 
poor prognosis in patients with inferior wall infraction 
with either right ventricular infraction or posterior wall 
infraction than patients with isolated inferior infraction. In 
one of the largest studies examining this issue, Hlatky et 
al used the Duke University Data Bank to retrospectively 
examine 162 consecutive patients suffering a first 
inferior infarction had a higher in-hospital mortality (13% 
vs 4%,p <0.001) and significantly increased incidence of 
nonfatal complications in patients with posterior 
infraction.

22
 Our findings are consistent  with various 

previously documented studies showing worse in-
hospital outcome in patients with inferior infarction with 
either posterior or right ventricular infraction than 
patients with isolated inferior infraction.

23-26
 

It is concluded that in our setting nearly one third of 
patients with inferior wall infarction have extension of 
infraction to right ventricle or posterior wall. In-hospital 
mortality in patients with inferior MI and right ventricular 
infraction is higher than in patients with isolated inferior 
MI. 

Conclusion 

Patients with RVMI and PMI had longer hospital stay 
with more in hospital complications and death as 
compared with isolated inferior wall MI. 
Limitations of The Study: In our study prevalence of 
RVMI is less than other local studies, the reason may be 
delay hospital presentation or our PGs on duty may 
have miss the diagnosis of RVMI or/and PMI at that 
time. At the time of echocardiography wall motion 
abnormalities of RV may have recovered.  
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