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Abstract

Background and objectives: Acute mitral regurgitation is one of the mechanical
complications of acute myocardial infarction. The aim of the study was to detect the
incidence of ischemic mitral regurgitation and its effect on in-hospital complications in early
phase of acute myocardial infarction.

Method: The study sample consisted of 100 patients with first attack of acute myocardial
infarction admitted to Coronary Care Unit in Erbil Teaching Hospital from October 2009 to
May 2010.The patients categorized into: group-l which represent those without mitral
regurgitation; group-Il represent those with mitral regurgitation and the latter categorized
patients with mild mitral regurgitation (group-llA) and those with moderate-severe mitral
regurgitation (group-I1iB).

Results: The incidence of acute mitral regurgitation among patients with acute myocardial
infarction was 33%. Fourteen patient (42.42%) had mild and 19 (57.58%) had moderate-
severe mitral regurgitation. Group-Il patients were older (mean age: 65.4+10.76 years)
than group-l (mean age 56+11), p value=0.01. Left ventricular systolic dysfunction among
group-lIA, 9 patients (64.28%) and group-IIB, 16 patients (84.21%) were higher than group
-1, 12 patients (17.91%), p=<0.001.

Conclusion: Acute mitral regurgitation is common in early phase of acute myocardial
infarction and it is strongly associated with left ventricular systolic dysfunction.
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Introduction

Ischemic mitral regurgitation is defined as
mitral regurgitation (MR) caused by
changes of left ventricular structure and
function related ultimately to ischemia.’
The mere presence of mitral regurgitation
(MR) after acute Ml has been shown to
adversely affect prognosis.?® Severe MR
complicating (AMI) is an important cause
of hemodynamic instability and cardiogenic
shock (CS).*° The clinician cannot rely on
a new holosystolic murmur to diagnose MR
or assess its severity because of the
variable hemodynamic status. In a patient
with AMI who presents with a new apical
systolic murmur, acute pulmonary edema,
and CS, a high index of clinical suspicion

for severe MR is the key to diagnosis.®
Transthoracic echocardiography is the
most general useful non invasive test
obtained on admission or early in-hospital
course and enables the clinician to evalu-
ate suspected complications of AMI”. The
aim of the study is to detect the incidence
of ischemic mitral regurgitation and it's
effect on in-hospital complications in early
phase of acute myocardial infarction.

Method

A descriptive case review study was done
on cases of AMI attending the CCU at Erbil
Teaching Hospital from October 2009 to
May 2010. Patients with first attack of AMI
(both ST-segment elevation myocardial
infarction and non- ST-segment elevation
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myocardial infarction) of both sexes and all
age groups whose duration of chest pain
from its onset till admission to CCU is less
than 24 hours was included in the study
with exclusion of those with history of
previous AMI, left bundle branch block,
previous history of valvular heart disease,
rheumatic heart disease heart failure and
renal failure. Diagnosis of acute MR was
made depending on WHO criteria
formulated in 1979 and refined in 2000
according to which a cardiac troponin rise
accompanied by either typical
symptoms ,pathological Q waves, ST
segment elevation or depression or
coronary intervention are diagnostic of
AMI8. In-hospital complications like
arrhythmias including (Ventricular fibrilla-
tion, Ventricular tachycardia, Heart block,

atrial fibrillation and venricular ectopic
beats), pulmonary edema, cardiogenic
shock and in- Hospital death were

recorded. Two dimensional transthoracic
color Doppler echocardiography was
performed for patients within first 5-7 days
of admission to the CCU using 2.5MHZ
transducer, Philips(Envois, version 1-
A,2003). Left ventricular ejection fraction
(EF) was determined from apical and four
chamber view using the Simpson’s biplane
formula. Left ventricular systolic dysfunc-
tion (LVSD) in patients without MR defined
as left ventricular EF is <50%. ° LVSD in
the presence of acute MR was diagnosed
when the EF is <60%. '®'" Two dimen-
sional echocardiography parameters used
for the diagnosis of MR and for the assess-
ment of its severity, a- Color Doppler study
— Vena contracta <3 mm considered as
mild MR, Vena contracta >6mm considered
as severe MR. b- Spectral Doppler density
— Faint Doppler density considered as mild,
Dense Doppler density considered as se-
vere MR12. Patients with AMI were classi-
fied according to the absence (group-I) or
presence (group-ll) of acute MR diagnosed
by 2-D Color Doppler echocardiography.
Patients with mild MR were labeled group-I|
A and those with severe MR were labeled
group-II B.

Statistical analysis: Statistical Package
for Social Sciences (SPSS) used for data
analysis using t test used for continuous
variables and chi square test for categori-
cal variables P value < 0.05 was
regarded significant.

Results

A clinically audible MR was present in 7
patients (7%); in contrast MR detected by
2-D echocardiography (Figure 1,3) was
present in 33 patients (33%). Table (1)
The incidence of male sex in group-ll, 19
patients (57.58%) was higher than female
sex, 14 patients (42.42%) but without
significance p value =0.057. Group-ll
patients had a higher mean age
(65.41£10.76 years) than Group-l patients
(56111 years), P value of 0.01. The risk
factors which include hypertension , diabe-
tes mellitus, smoking, family history, hyper-
lipidemia, and obesity are studied and
there was no statistically significant differ-
ence in both groups of patients as shown
in Table (2). Anterior Ml was recorded in
58% of patients and 42% had inferior wall
MI. The incidence of AMR diagnosed by 2
-D echocardiography was higher among
patients with anterior MI, 22 patients
(37.9%) as compared with inferior Ml, 11
patients (26.2%) but without statistically
significant values, Table (3). Different
types of arrhythmias were present in those
patients suffered from AMI, the incidence
was compared between the two groups
and there was no significant statistical
difference between them, Table (4).
Among patients with group Il one patient
(3%) presented with pulmonary edema and
2 patients ( 6%) with cardiogenic shock. In
group —I three patients (4.5%) presented
with pulmonary edema and 2 patients (3%)
with cardiogenic shock which means that
cardiogenic shock is two times more
common in patients with MR, but without
statistical significant p value. Mild MR
(group-ll A) detected by 2 D- echocardi-
ography in the first week of AMI was
present in 14 patients ( 4242 %) as
compared with 19 patients ( 57.58 %)
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having moderate-severe MR (group-Il B).
Group- Il A patients had a higher incidence
of LVSD, 9 patients (64.28%) as compared
with group-I patients,12 patients (17.91% ),
p value = 0.00. as seen in Table (5). Left
ventricular regional wall abnormalitie
(RWA) was higher among group-Il A (7 pa-
tients, 50%) as compared with group-I|
(29patient, 43.28%), but without statistically
significant value (Table 5), (Figure 9).
Group-Il B patients had a higher frequency
rate of LVSD ,16 patients( 84.21%) as
compared with group-1,12 patients (17.9%).
P value = 0.00, as shown in (Table 6). Also
they had a higher frequency rate of RWA, 9
patients (47.36%) as compared with group-
I, 29 patients (43.28%), but without signifi-
cant value (p= 0.75), Table (6).

PHILIPS

3/10/2010
1 9 AM

Figure 1: Apical four chamber view re-
corded from a patient with lateral mitral re-
gurgitation.

LV=left ventricle, MR=mitral regurgitation,
LA= left atrium.

Table 1: Mitral regurgitation diagnosed by
2-D echocardiography and cardiac Physical
examination.

MR detected MR detected by
P value
by 2 D-echo. auscultation
N % N %
0.00°
33 33 7 7

MR = mitral regurgitation.
P value is significant.

1
498 mis

=
99 1 mmHg '

Hawler Teaching Hospital
o

Figure 2: Continuous Wave Doppler
recording from a patient with severe MR.
Note the dense signal density,
PG=99mmHg, velocity=4.98m/s.

Table 2: Distribution of risk factors in both
groups of patients.

Risk Group-  Group-ll P
factors n=67 n=33 value
Hypertension 33
n (%) (49.25) 17(51.5) 0.83
DM
n (%) 15( 22.4) 7(21.21) 0.89
Smoking 19
n (%) 45(67.17) (57.57) 0.34
Family his-
tory of IHD 14(20.9)  9(27.3) 0.47
n (%)
Hyperlipide-
mia 8(11.94) 7(21.21) 0.22
n(%)
BMI = 30
n (%) 3(4.47) 1(3) 0.71

Group-| = patients with mitral regurgitation,
Group-Il patients without Mitral
regurgitation

DM=diabetes mellitus, IHD=ischemic heart
disease, BMI=body mass index.

86



Incidence and in-hospital complications of acute....

Zanco J. Med. Sci., Vol. 16, No. (2), 2012

Table 4: Comparison of the incidence of
arrhythmias between group 1&ll.

ampect  Group-l Groupl b aiye
VF n(%) 7(10) 2(6) 047
AF n(%) 2(3)  3(9) = 032
VEB n(%) 4(6) 1(3) 1

Group-I| = patients without mitral regurgita-
tion,

Group-Il = patients with Mitral regurgitation,
VF = ventricular fibrillation,

AF = atrial fibrillation,

VEB = ventricular ectopic beats.

Table 5: Incidence of LVSD and left ven-
tricular regional wall abnormality be-
tween group-l and group-lIA.

complication argug,-l Gr:l;gilA P value
LVSD  n(%) 12(17.91) 9(64.28)  0.00*

LV-RWA n(%) 29(43.28) 7(50) 0.6

Group-l = patients without mitral
regurgitation,

Group-ll A = patients with mild mitral

regurgitation,

LVSD= left ventricular systolic dysfunction,
LV-RWA= left ventricular regional wall
abnormality. p value is significant.

Table 6: Comparison of incidence of left

ventricular systolic dysfunction and left
ventricular regional wall abnormality
between group-l and group-IIB.

S Group-1 Group-lIB P
Complications n= 67 n=19 value
LVSD n(%) 12(17.91) 16(84.21) 0.00*
LV-RWA n(%) 29(43.28) 9(47.36) 0.75

Group-l =patients without mitral regurgita-
tion, group-ll B =patients with moderate-
severe mitral regurgitation.

LVSD = left ventricular systolic dysfunction,
LV- RWA = left ventricular regional wall
abnormality. *p value is significant.

Discussion

The incidence of AMR described in this
study was lower than that seen in another
study done by Kono T. et al and Barzilai B.
et al the incidence of MR was 39% in
patients presented with MI. "> while in an
other study done by Lamas who studied
727 patient, MR detected by LV angiogram
was present in 141 patient i.e. 19.4%."
also a study done by Lehman et al who
studied 206 patients with first MI, the
incidence of AMR was13%. '® Mitral
regurgitation when present, it may exhibit a
broad range of severity, from clinically
evident and hemodynamically obvious to
clinically silent and detected only as an
incidental finding on catheterization or
Doppler echocardiography.'” This supports
our results in which among the cases of
AMR diagnosed by echocardiography
examination only a small number of them
had audible murmur of MR by physical
examination. Patients who experienced
AMR were more likely male and older, in
contrary to the results of the study done by
Lamas et al in which the females were
more and older than males.” Also in a
study done by Francesco G. et al the mean
age of those with MR was also more than
the mean age of those without MR " which
is similar to our study. No association was
found between the presence of MR and the
presence of co morbidities like hyperten-
sion or diabetes mellitus in contrast to the
results of a study done by Francesca et al
in which there was positive graded asso-
ciation between the presence of MR and
the presence of hypertension and diabe-
tes’®, in the same study done by
Francesca et al there was no association
of MR with smoking, hyperlipidemia, family
history of IHD and obesity which consistent
with our results. The incidence of AMR
diagnosed by 2 D echocardiography was
higher among patients with acute anterior
MI as compared to patients with acute
inferior MI but without statistically signifi-
cant p value which is similar to the study
done by Lehmann et al who described it as
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chiefly associated with anterior MI'®, in
contrast to a study done by F.E. Calvo et al
which shows that AMR is mostly related to
inferior infarction and of single vessel
disease®, in contrast Tcheng et al reported
that 18% of patients without MR and 33%
of patients with MR had three-vessel
coronary artery disease’, also a study done
by Kono T. et al and Barzilai B. et al They
found that MR is a more common compli-
cation of inferior than anterior MI '®'°, and
other studies revealed no association of
MR with location of the infarction.'?
Cardiogenic shock can be caused by large
left ventricular infarction, severe right
ventricular infarction, ventricular septal
rupture ,free wall rupture, AMR or pharma-
cological depression of left ventricle.?? This
can explain our results in which cardiogenic
shock although present in a small percent-
age in cases of MR but still two times more
than in those without MR. In an other study
AMR was considered a potential cause of
pulmonary edema.?®?* The percentage of
moderate-severe MR was higher than
those with mild MR in contrast to the
results found by Feinberg et al who demon-
strated 29% mild MR and 6% moderate-
severe MR out of 417 patient assessed
by echocardiography.?’ Tcheng et al
reported that patients with no MR, mild MR
and severe MR had a stepwise increase in
overall mortality.> Mittal et al speculated
that papillary muscle dysfunction alone is
insufficient to cause MR after Ml and that
an underlying wall motion abnormality is
needed.?® This supports our results with the
presence of a relatively significant number
of RWA in the patients with MR and it has
been claimed that extensive involvement of
the area of implantation of the mitral
apparatus is necessary for MR to be se-
vere.? However Kaul et al claimed that in
dogs MR is more closely related to impair-
ment of left ventricular function than to the
degree of regional dyskinesia or papillary
muscle dysfunction?” which is consistent
with our results.

Conclusion

The incidence of acute MR diagnosed by
2D- echocardiography in the early phase of
AMI is high, often clinically silent. Acute
MR is strongly associated with high
incidence of LVSD in the early phase of
AMIL.

Recommendations

Echocardiography is recommended for
those patients in the early phase of AMI for
earliest detection of acute MR and LVSD.
The assessment of MR should be included
in post Ml risk stratification.

Study limitations: Absence of catheteriza-
tion laboratory in our center to assess the
extent of coronary artery disease in those
patients with acute MR. Our echocardio-
graphic findings were observed after AMI
and do not exclude that some MR was
present beforehand in some patients.
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