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ABSTRACT:

INTRODUCTION:

Mechanical complications can occur after acute myocardial infarction. Most 
commonly mitral regurgitation (MR) occurs after infero-basal myocardial 
infarction (MI) due to papillary muscles dysfunction. MR may also develop with 
antero-apical MI. The objective of the study was to determine the frequency 
of mitral regurgitation in acute MI patients and to risk stratify the patients 
with MR for anterior and inferior wall MI.

MATERIAL & METHODS: This was a descriptive case series carried out at the Cardiology department 
of Jinnah Hospital, Lahore from: 29-10-2013 to 29-04-2014. A total of 340 
patients of MI were included. Echocardiography examination was carried out 
on all subjects on day 3-4 post MI. Frequency of mitral regurgitation in each 
group was measured by color flow Doppler technique. 

RESULTS: Out of study population, 153 (45%) were in between 30-50 years and 187 
(55%) were in between 51-75 years. The mean of age was calculated as 
55.09+11.81 years. In our data 181 (53.24%) were male and 159 (46.76%) were 
female. Frequency of MR in acute MI patients was recorded in 69 (20.29%) 
while 271 (79.71%) had no findings of MR. From the total of 69 cases, MR 
was recorded in 13 (18.84%) as anterior wall MI and 16 (23.19%) as inferior 
wall MI, p value was calculated as 0.532 which shows insignificant difference. 
There was a significant difference in hospital stay and mortality between both 
groups p-value 0.04.
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To assess the frequency of mitral regurgitation in patients with acute 
myocardial infarction.

AIMS & OBJECTIVE:

CONCLUSION: Mitral regurgitation is not uncommon after acute myocardial infraction. 
Location of MI does not predict MR but once developed has serious 
outcome.
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INTRODUCTION

Mitral regurgitation after acute myocardial 
infarction occurs due to involvement of 
papillary muscles.1It may be acute or 

chronic 2,3. The frequency of mitral regurgitation 
due to ischemia varies from 1.6-19.4% in 
the angiographic studies to 8-74% in the 
echocardiographic 3. The recommended diagnostic 
modality is Transthoracic echocardiography.4,5 

Mitral regurgitation may be associated with a high 
risk of heart failure and cardiac mortality6. Mitral 
regurgitation that occurs after myocardial infarction 
is a powerful predictor of morbidity and mortality7. 
Mitral regurgitation worsens the outcome in 
patients of ST-segment elevation myocardial 
infarction (STEMI) who undergo a percutaneous 
revascularization.8 However, best short term as well 
as long term results can be obtained if valve repair 
is done before the symptoms appear, so early 
detection and assessment of mitral regurgitation 
is very important9.

It has been shown that there is no significant 
difference in mitral regurgitation quantitative 
parameters between the anterior and inferior 
wall myocardial infarction10-11. Yosefy et al2 in 
a study has reported that MR occurred in 9% of 
patients with only anterior MI versus 17% with 
inferior wall MI. Frequency of MR is 17-55% in 
literature12. There is higher frequency of MR after 
inferior wall MI due to remodeling which pushes 
papillary muscles away from its normal position. 
In a study done by Kumanohoso et all13 showed 
that the percentage of mitral regurgitation jet area 
and the prevalence of significant regurgitation 
(percentage of jet area of 10% or greater) was 
greater in inferior wall infarction than anterior 
wall infarction (P =.0002), overall MR was noted 
in 21.35% patients of which inferior wall MR was 
present in 16(15.53%) and in anterior wall MR was 
noted in 6(5.82%) 11.

The rationale of this study is that MR may be a 
predictor of worse outcomes after MI because it is 
associated with death / heart failure and indicates 
high risk patients. Previous studies have shown 
variable frequency of MR in acute anterior and 
inferior myocardial infarction.
MATERIAL & METHODS:

This descriptive case series was carried out in 
cardiology department of Jinnah Hospital, Lahore 
over the period of 6 months from 29-10-2013 to 
29-04-2014.  A total of 340 patients of myocardial 
infarction (MI) fulfilling the inclusion criteria were 
included in the study. Patients of both genders 
with age range of 30 to 75 years with no previous 

history of coronary artery disease. All patients of 
acute STEMI assessed by ECG (ST elevation >2 
mm in precordial leads and >1 mm in limb leads) 
were included in the study. Echocardiography 
examination was carried out on all subjects on day 
3-4 post MI. Frequency of mitral regurgitation in 
each group was measured by color flow Doppler 
technique. Patients with previous valvular heart 
disease based on prior evidence from history and 
echocardiography. Non ST segment elevation MI 
(NSTEMI) determined on ECG. Post mitral Valve 
replacement or Post CABG patients determined 
on history and examination were excluded from 
the study.
OPERATIONAL DEFINITIONS:
Mitral Regurgitation: 
•Presence of backward / retrograde flow across 
a closed mitral valve as assessed qualitatively 
by transthoracic echocardiography (color flow 
Doppler technique). It was assessed on 3-4 day 
post MI.
Acute anterior wall myocardial infarction:
•ST segment elevation of > 2mm in any two 
adjacent chest leads (V1 to V6) with positive 
Troponins by kit method. 
Acute inferior wall myocardial infarction:
•ST segment elevation of > 1mm in any two 
inferior limb leads (II, III, avF).
Statistical Analysis:

Data was analyzed using SPSS version 17.0. 
Numerical variables like age and duration of MI 
were analyzed by mean and standard deviation. 
Categorical variables including gender, presence 
or absence of mitral regurgitation were expressed 
in frequencies and percentages. Data stratification 
was done for anterior and inferior wall MI in 
patients with MR and post stratification Chi-
square test was used to compare the groups for 
significant difference. A P-value ≤ 0.05 was taken 
as significant.
RESULTS:

Out of study population, 153 (45%) were 
in between 30-50 years and 187 (55%) were 
in between 51-75 years. The mean of age was 
calculated as 55.09+11.81 years. In our data 
181 (53.24%) were male and 159 (46.76%) were 
female. Frequency of MR in acute MI patients was 
recorded in 69 (20.29%) while 271 (79.71%) had 
no findings of MR. (Table No. 1) 

Table 2 showed that in our study there were 
34 (49%) smokers in MR group and 149 (55%) 
smokers in No MR group. Similarly there were 
40 (58%) diabetic, 31 (45%) patients with family 
history of CAD and 44 (64%) hypertensive patients 
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found in MR group and 163 (60%) diabetic, 173 
(64%) patients with family history of CAD and 187 
(69%) hypertensive patients found in No MR group. 
(Table No. 2) 
Out of 69 cases, MR was recorded in 13 (18.84%) 
as anterior wall MI and 16 (23.19%) as inferior wall 

MI, p value was calculated as 0.532 which shows 
insignificant difference. There was a significant 
difference in hospital stay and mortality between 
both groups p-value 0.04. (Table No. 3)
DISCUSSION:

MR is commonly associated with infero-basal 

TABLE - 1: DISTRIBUTION OF AGE AND GENDER (n=340)

No. of patients

Age(in years) 30-50 153 (45%)

51-75 187 (55%)

Mean+SD 55.09 + 11.81

Gender Male 181 (53.24%)

Female 159 (46.76%)

MR Yes 69 (20.29%)

No 271 (79.71%)
 

TABLE - 2: Risk Factors and Early Outcomes

MR (69) No MR (271)

Smoking Status 34 (49%) 149 (55%)

Diabetes 40 (58%) 163 (60%)

Family History of CAD 31 (45%) 173 (64%)

Hypertension 44 (64%) 187 (69%)

TABLE – 3: ASSOCIATION OF ANTERIOR AND INFERIOR WALL MI WITH MR (n=69)

Location Yes No P value

Anterior 13 56 0.532

Inferior 16 53

Early Outcomes MR No MR P Value

Hospital stay (days) 9.12 ± 3.02 5.32 ± 2.08 0.04

Mortality 3 (4.35%) 0 (0%) 0.04

MI and is due to papillary muscle dysfunction. MR 
may also be associated with anterior wall MI. 

This study was planned considering the fact 
that MR is a strong predictor of worse outcomes 
after MI and is linked with higher mortality and 
heart failure. Thereby , having prognostic impact 
in patients with MR. Previous studies are showing 
variable frequency of MR in acute anterior and 
inferior myocardial infarction, so the results of the 
our study may determine the frequency of MR in 
anterior and inferior wall MI in tertiary care hospital 
settings among patients presenting with myocardial 
infarction. The objective of the study was to 

determine the frequency of mitral regurgitation in 
acute MI patients and to risk stratify the patients 
with MR for anterior and inferior wall MI.

Out of study population, 153 (45%) were 
in between 30-50 years and 187 (55%) were 
in between 51-75 years. The mean of age was 
calculated as 55.09+11.81 years. In our data 
181 (53.24%) were male and 159 (46.76%) were 
female. In a previous study by Nishino et al, (2016) 
the mean age of the cases in MR group was 68.5 + 
12.05 years. There were 45% females enrolled in 
the study conducted by Nishino et al, (2016).11

There were 34 (49%) smokers in MR group and 
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149 (55%) smokers in No MR group. Similarly there 
were 40 (58%) diabetic, 31 (45%) patients with 
family history of CAD and 44 (64%) hypertensive 
patients found in MR group and 163 (60%) 
diabetic, 173 (64%) patients with family history of 
CAD and 187 (69%) hypertensive patients found 
in No MR group.

Frequency of MR in acute MI patients was 
recorded in 69 (20.29%) while 271 (79.71%) 
had no findings of MR. Gorman et al, showed 
that Ischemic MR after acute MI was develop in 
55% of the cases which can easily be detected 
on echocardiography. In the study by Nishino et 
al, (2016) MR was found in 193 (19%) of cases. 
Study supported our findings.11-12 Yosefy et al2 in 
a study has reported that MR occurred in 9% of 
patients with only anterior MI versus 17% with 
inferior wall MI.2

From the total of 69 cases, MR was recorded in 
13 (18.84%) as anterior wall MI and 16 (23.19%) 
as inferior wall MI, p value was calculated as 
0.532 which shows insignificant difference. There 
was a significant difference in hospital stay and 
mortality between both groups p-value 0.04. Our 
findings are consistent with those of Kumanohoso 
et al12, who found that the percentage of mitral 
regurgitation jet area and the incidence of 
significant regurgitation (percentage of jet area 
of 10% or greater) were higher in inferior wall 
infarction than anterior wall infarction (percentage 
of jet area: P =.0002; incidence: 38% vs 10%, 
P-value < 0.0001.13

Ischemic MR and transmural infero-lateral MI 
are strongly related with each other as shown by 

previous studies. Right after an acute MI, 17–55% 
of patients develop MR, which is easy to spot with 
echocardiography. Ischemic MR was seen in 16% 
of people who had a cardiac catheterization in the 
first 6 hours after a MI, and it was severe in 3.4%. 
Most murmurs after an acute MI are gone by the 
time the patient is ready to go home. It seems 
that MR is very common after an acute MI, but 
in many patients, it is only mild.12–13 Anterior and 
anterior-lateral MI are less likely to have severe 
MR.14-18 In the sub-acute phase, MR occurs after 
small infarctions in the posterior wall that affect 
the posterior papillary muscle. This is because 
the LV remodels and the annulus gets bigger. 19 
Studies have shown over and over that MR is more 
common and more severe in inferior MI than in 
anterior MI.15-18 The results of the current study 
enhanced the understanding regarding pattern of 
MR in both types of acute MI in our population.

In our study there was a significant difference 
in hospital stay and mortality between both groups 
p-value 0.04. Cardiovascular mortality was 
independently associated with the presence of 
MR (relative risk, 2.00; 95% confidence interval, 
1.28-3.04).21 Another study also examined the 
long-term outcome of MR in 303 patients with 
acute STEMI as part of their study. Heart mortality 
was independently correlated with the presence 
of MR. 22

CONCLUSION:
Mitral regurgitation is not uncommon after 

acute myocardial infraction. Location of MI does 
not predict MR but once developed has serious 
outcome. Its is associated with increase mortality 
and hospital stay.

Frequency of Mitral Regurgitation in Patients with Acute ...



7 

Harrison TR. Valvular heart diseases editors. In: 
Longo DL. Harrison’s principles of Internal Medi-
cine 17ed. New York: Mc Graw Hill; 2008. p.1469
Yosefy C, Beeri R, Guerrero JL. Mitral Regurgita-
tion after Anteroapical Myocardial Infarction; New 
Mechanistic insights. Circulation 2011;123:1529-
36.
Agricola E, Oppizzi M, Pisani M et al. Ischemic 
mitral regurgitation: mechanisms and echocar-
diographic classification. Eur Heart J Cardiovasc  
Imaging 2008;9:207-21.
Lancellotti P, Moura L, Pierard LA et al. European 
Association of Echocardiography recommenda-
tions for the assessment of valvular regurgitation. 
Part 2: mitral and tricuspid regurgitation (native 
valve disease)  Eur J  Echo 2010;11:307–32.
Lancellotti P, Tribouilloy C, Hagendorff A. European 
Association of Echocardiography recommenda-
tions for the assessment of valvular regurgitation. 
Part 1: aortic and pulmonary regurgitation (native 
valve disease)  Eur J  Echo 2010;11:223-44.
Pierard LA, Carabello BA. Ischaemic mitral regur-
gitation: pathophysiology, outcomes and the co-
nundrum of treatment. Eur Heart J 2010;31:2996–
3005.
Mudrick DW, Reed SD, Li Y. Mitral regurgitation 
after myocardial infarction predicts increased 
medical costs and decreased quality of life. J Am 
Coll Cardiol 2010;55:1174-9.
Persson A, Hartford M, Herlitz J. Long-term prog-
nostic value of mitral regurgitation in acute coro-
nary syndromes. Heart 2010;96:1803-8.
Sarano ME, Akins CW, Vahanian A. Mitral regurgita-
tion. The Lancet 2009;373:1382-94. 
Sobelga AL, Muniak EW, Kostkiewicz M. Chronic 
ischaemic mitral regurgitation: the comparison 
between the anterior and inferior myocardial 
infarction: echocardiography and cardiac mag-
netic resonance study. Eur J Echo Abstracts 
2010:2:408-9.
Nishino S, Watanabe N, Kimura T, Enriquez-Sarano 
M, Nakama T, Furugen M, Koiwaya H, Ashikaga 
K, Kuriyama N, Shibata Y. The course of ischemic 
mitral regurgitation in acute myocardial infarction 
after primary percutaneous coronary interven-
tion: from emergency room to long-term follow-
up. Circulation: Cardiovascular Imaging. 2016 

Aug;9(8):e004841.
Hashemi A, Hashemi A, Peizhamberi MM, Al-
izadehas A. Frequency of Mitral regurgitation in 
patients with acute first ST-elevation Myocardial 
infarction and its relationship with location of MI. 
Iran Heart J 2013;13(2):37-42.
Kumanohoso T, Otsuji Y, Yoshifuku S, Matsukida 
K, Koriyama C, Kisanuki A, et al. Mechanism of 
higher incidence of ischemic mitral regurgitation 
in patients with inferior myocardial infarction: 
quantitative analysis of left ventricular and mitral 
valve geometry in 103 patients with prior myo-
cardial infarction. J Thorac Cardiovasc Surg. 2003 
Jan;125(1):135-43.
Gorman RC, Gorman JH, Edmunds L. Ischemic 
Mitral regurgitation In: Cohn LH, Edmunds LH jr, 
Cardiac Surgery in the Adult,5th ed. Mcgraw-Hill, 
New York, 2003;751-69.
Bursi F, Enriquez-Sarano M, Jacobsen SJ, Roger VL. 
Mitral regurgitation after myocardial infarction: a 
review. Am J Med 2006;119-(2),103-12.
Gillinov AM, Wierup PN, Blackstone EH. Is re-
pair preferable to replacement for ischemic 
mitral regurgitation? J Thorac Cardiovasc Surg 
2001;122:1125.
Llaneras MR, Nance ML, Streicher JT. Pathogenesis 
of ischemic mitral insufficiency. J Thorac Cardio-
vasc Surg 1993;105:439043.
GromanRC, Mc Caughan JS, Rateliffe MB. Patho-
genesis of acute ischemic mitral regurgitation 
in three dimensions. J Thorac Cardiovasc Surg 
1995;109:684-7.
Gorman JH 3rd, Gorman RC, Plappert T. Infarct 
size and location determine development of 
mitral regurgitation in the sheep model. J Thorac 
Cardoivasc Surg 1998;115,615-22.
Birnbaum Y, Chamoun AJ, Conti VR, Urestsky BF. 
Mitral regurgitation following acute myocardial in-
farction. Coronary Artery Dis 2002;13(6):337-44.
Grigioni F, Enriquez-Sarano M, Zehr KJ, Bailey KR, 
Tajik AJ. Ischemic mitral regurgitation: long-term 
outcome and prognostic implications with quan-
titative Doppler assessment. Circulation. 2001 Apr 
3;103(13):1759-64.
Hillis GS, Møller JE, Pellikka PA, Bell MR, Casaclang-
Verzosa GC, Oh JK. Prognostic significance of 
echocardiographically defined mitral regurgitation 
early after acute myocardial infarction. American 
heart journal. 2005 Dec 1;150(6):1268-75.

References:
1.

2.

3.

4.

5.

6.

7.

14.

12.

13.

15.

16.

10.

8.

9.

11.

17.

18.

19.

20.

21.

22.

Frequency of Mitral Regurgitation in Patients with Acute ...


