Med. J. Cairo Univ., Vol. 86, No. 7, December: 3927-3935, 2018

www.medicaljour nal ofcairouniver sity.net

Prevalence of Micro Vascular Obstruction and Major Adverse Cardiac
Events by Echocardiography in Patientswith STEMI after Reperfusion

Therapy Compared with CMR

ISLAM Sh. ABD EL-AZIZ, M.D.1: ALI A.RAMZY, M.D.1; ALl A. EL-SHARKAWY, M.D.?2;
MOHAMED F. ABD EL-MOATY, M.D.3 and MOHAMED A. HASSAN, M.Sc.4

The Department of Cardiology, Faculty of Medicine, Al-Azhar University 1, National HeartInstitute?,
The Department of Radiology, Faculty of Medicine, Al-Azhar University 3 and The Department of Cardiology,

Zagazig General Hospital, Zagazig4, Egypt

Abstract

Background: Ischemic heart disease is nowadays the
leading cause of morbidity and mortality in the western world.
Accurate detection and evaluation of this disease are of major
importance. Cardiac magnetic resonance imaging (CMR) has
an increasing role in the detection and evaluation of ischemic
heart disease, and can be used to measure global and regional
myocardial function, the presence of ischemia and myocardial
scar tissue.

Aimof Sudy: The primary aim of this study isto compare
the CMR with the Echocardiography (Echo) in evaluating
occurrence of micro vascular obstruction and major adverse
cardiac events within one month of revascularization.

Material and Methods: The study was carried out at the
National Heart Institutes during the period from 1 st of October
2016 till 1st of October 2017. Twenty patients were included
in the study with documented ST segment el evation myocardial
infarction (STEMI) and underwent reperfusion with primary
percutaneous coronary intervention (PCI).

All patients are subjected to history, laboratory investiga-
tion, Electrocardiogram (ECG), ECHO, revascularization by
primary PCl, CMR and another Echo after revascularization.

Results: There was highly statistically significant relation
between patients with Microvascular obstruction (MVO) and
occurrence of major advance cardiac events (MACE) asall
patients with MV O had MACE (p-value <0.001), while only
6% of the patients without MVVO had MACE. After revascu-
larization, 4 patients had MV O (20% of the study population),
while MACE occurred in 5 patients (25% of the study popu-
lation). There were statistically significant relation between
score index (SI) and Ejection Fraction (EF) before and after
revascularization (p-value <0.001) with mean score index
before 1.27-}0. 15 and after 1.13-0.09 while mean EF before
52.80-}5.55 and after 57.80-}4.46.
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After revascularization there were significant difference
between score index by ECHO and that by CMR (p-value=
0.035) while no significant difference measured between EF
by ECHO and that by CMR.

Before revascularization only EF has significant correlation
with MV O, patients without MVO had mean 54.25-}4.68 and
patients with MV O had mean 47-/5.41 with p-value=0.029
while no significant relation between score index, left ventricle
end systolic diameter (LVESD), and Ieft ventricle end diastolic
diameter (LVEDD) with MVO withp-value >0.05. As regard-
ing occurrence of MV O and ECHO there were significant
difference in score index between patients with MV O and
patients without MVO (p-value<0.05) Also, EF has significant
difference between patients with MV O and patients without
MVO (p-value <0.05).

After revascularization scoreindex by ECHO has signif-
icant relation in prediction of MVO (p-value=0.019). Also,
score index by CMR has highly significant relation in predic-
tion of MVO (p-value <0.001).

Conclusion: We conclude that data obtained by CMR are
better than ECHO in assessment of MVO and MACE. Delay
in revascularization by PCI after STEMI affect cardiac muscle
and was associated with post revascularization chest pain, so
we should start revascularization by primary PCl as soon as
possible to protect cardiac muscle from infarction.
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Introduction

ISCHEMIC heart disease is nowadays the leading
cause of morbidity and mortality in the western
world. Accurate detection and evaluation of this
disease are of major importance. Cardiac magnetic
resonance imaging (CMR) has an increasing role
in the detection and evaluation of ischemic heart
disease [1].
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CMR can be used to measure global and region-
al myocardial function, the presence of ischemia
and myocardial scar tissue. It isanoninvasive
technique in which all these parameters can be
acquired in one imaging session and has the ad-
vantage of using relatively safe contrast material
without the use of radiation [2].

A stresstest is often indicated in symptomatic
patients with typical or atypical chest pain or
correlates suspected of being due to coronary artery
disease (CAD) and who have alow or intermediate
cardiovascular risk profile, aswell asin asympto-
matic patients with high cardiovascular risk pro-
files, such as diabetics, or in patients with known
CAD during follow-up. Exercise electrocardiogra-
phy is usually the first-level stresstest, but this
may not be appropriate for some patients (e.g.,
those with limited physical capacity) or nondiag-
nostic (e.g., due to not reaching the target heart
rate). Therefore, stress tests that include noninvasive
imaging are frequently used. Left ventricular wall-
motion abnormalities induced by stress can be
assessed both by using CMR and transthoracic
echocardiography [3].

CMR provides cine movies of the heart, mostly
based on steady-state free-precession acquisitions,
with high blood-tissue contrast to alow for accurate
cardiac chamber quantification and wall motion
analysis both at rest and at stress [4]. It enables
myocardial perfusion studiesto detect myocardial
ischemia and gives insights into the morphol ogy
of the myocardial tissue [5].

There are two main CMR techniques that high-
light the strength of CMR to assess myocardial
infarction. First, late gadolinium enhancement
(LGE) imaging depicts irreversibly damaged my-
ocardium that is present both acutely as necrosis,
and chronically asfibrosis. It enables identification,
verification and quantification of infarcted and
scarred tissue, which can be used for the prediction
of recovery of cardiac function after interventions
or of patient outcome. Therefore, the speed and
robustness of this technique is a great advantage
that has promoted its widespread clinical applica-
tion and acceptance [6].

Second, T2-weighted imaging allows the detec-
tion of myocardial edema, which is present in the
acute stage of myocardial injury and represents
the areathat is compromised from ischemia. Even
though this CMR technique still suffers from im-
perfect robustness, it hasimmense potential asit
is currently the only noninvasive modality that
allows the assessment of myocardial edema [7].

Patients and M ethods

The study was conducted in National Heart
Instituteslgturing the period from 1 st of October
2016till ~ of October 2017.

This study included twenty patients with ST
segment elevation myocardial infarction (STEMI).
Patients with STEMI who were subjected to revas-
cularization by percutaneous coronary intervention
(PCI).

The entire patient subjected to:
History taking:

Careful history was taken from all included
patients, stressing upon risk factors, the character,
onset, and duration of chest pain, previous history
of acute coronary syndrome, and the presence or
absence of other co-morbid conditions also to
obtain clinical data used for the diagnosis of coro-
nary artery disease, hypertension (HTN), Smoking,
socioeconomic status, Family history of CAD and
diabetes mellitus (DM).

Clinical examination:

Thorough clinical examination (general and
local examination) was performed for all studied
patients, searching for signsof LV dysfunction,
hemodynamic instability, and the presence or ab-
sence of associated cardiac or systemic diseases.

Electrocardiography (ECG) analysis:

A 12 lead ECG was performed upon presenta-
tion and repeated post PCI. The ECG was recorded
at a paper speed of 25mm/second at calibration
Imv equals to 10mm.

Laboratory investigation:
All patients underwent laboratory investigations
including:

Complete blood picture (CBC), renal function
test, liver function test, troponin |, and viral hepatitis
marker.

Transthoracic Echocardiographic analysis:

All patients underwent resting echocardiography
before intervention (coronary angiography and
PCI) and 3 days later. Using different views includ-
ing para-sternal long and short axis views, apical
4 chamber views.

With special stress on:
1- Measurement of Ejection Fraction (by M-mode).
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2- Assessment of wall motion abnormalities and
score index:

Segmental wall motion (SWM) was evaluated
for akinesia, hypokinesia, or aneurysrn.

Left ventricular wall was divided into 17 seg-
ments the wall motion of each segment was exam-
ined and scored according to the modification of
the recommendation of the American Society of
Echocardiography, [8] in which:

* Normal (defined as 5mm or more of endocar-

dia excursion and systolic wall thickening).

* Hypokinetic (defined as less than 5mm of
endocardial excursion and reduced thicken-
ing).

* Akinetic (defined as near absence of endocar-
dial excursion or systolic thickening).

* Dyskinetic (defined as paradoxical excursion
during systole).

SWM scoring index (sum of segment scores/
number of segments scored) was cal culated, total
(average of the 17 segments).

Left ventricle dimensions;

L eft ventricle dimensions were measured by
M-mode from parasternal Long axis view. These
measurements include:

1- Left ventricular end diastolic diameter
(LVEDD)

2- Left ventricular end systolic diameter
(LVESD).

3- Posterior wall thickness (PWT).
4- inter ventricular septal thickness (1VS)
5- Ejection fraction (EF)

Coronary angiography:

Coronary angiography was done using seldinger
technique for femoral artery puncture and insertion
of 6F sheath throw which 6F Judkin’sleft & right
diagnostic catheters were advanced over 0.035
guide wire to canulate the Left Main and Right
coronary arteries followed by injection of radio
contrast under fluoroscopy and cine with left ante-
rior oblique (LAO) or right anterior oblique (RAO)
caudal and crania projection.

Percutenoues Coronary Intervention (PCI):

PCI was doneto all patient with STEMI using
guiding catheter to canulate the diseased coronary
artery throw which 0.014 guide wire was advanced
to cross the lesion positioned distally in the vessel.
The stent was delivered to the site of lesion over
the guide wire with proper positioning and deploy-
ment. All patients has TIMI flow 11 after PCI.
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Angiographic coronary flow analysis [9]:
Coronary flow was graded according to dye
TIMI study criteria as follows:

- TIMI grade O: Complete occlusion, absent
antegrade flow.

- TIMI grade|l: Partial contrast penetration
beyond an occlusion with incompl ete distal
filling

- TIMI grade II: Patent epicardial artery with
opacification of the entire distal artery (how-
ever, contrast filling or washout is delayed)

- TIMI grade l1l: Patent epicardial artery with
normal flow.

Cardiac magnetic resonance imaging:

Cardiac MRI will be doneto all patients after
3 days of PCI to assess wall motion abnormality
and micro vascular obstruction and its relation to
major adverse cardiac events (heart failure, chest
pain and cardiac death) as reported after one month
follow-up. The infarcted myocardium appears
hyperenhanced or “bright” compared with normal
noninfarcted myocardium. This hyperenhanced
region closely corresponds to the area of necrosis
as measured by triphenyltetrazolium chloride stain-
ing [10]. A central hypoenhanced region within the
hyperenhanced region corresponds to MV O.

Follow-up

All patients are followed-up for 1 month to
determine the clinical state, chest pain, heart failure
and cardiac death.

Satistical Analysis:

All datawere collected, tabulated and statisti-
cally analyzed using SPSS 20.0 for windows (SPSS
Inc., Chicago, IL, USA) & MedCalc 13 for win-
dows (MedCalc Software bvba, Ostend, Belgium).
Continuous Quantitative variables e.g. age were
expressed as the mean £ SD & median (range),
and categorical qualitative variables were expressed
as absolute frequencies (number) & relative fre-
quencies (percentage). Continuous data were
checked for normality by using Shapiro Walk test.
Mann-All tests were two sided. p-value<0.05 was
considered dtatistically significant (S), p-value
<0.001 was considered highly statistically signif-
icant (HS), and p-value 20.05 was considered
statistically insignificant (NS).

Results

The mean age of our study was 48.40 years
10.17, ranging from 26 to 67 years. Most of our
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study populations were male (13 patients) repre-
senting 65% of study population and female (7
patients) representing 35% of the study population.
The most prevalent risk factor was smoking affect-
ing 12 patients (60%), Diabetes Mellitus (DM)
was the next affecting 8 patients (40%), the third
most common risk factor was Hypertention (HTN)
affecting 6 patients (30%), dyslipidemia 3 patients
(15%), 5 patients (25%) had positive family history
of premature CAD as shown in Table (1). After
revascularization all patients had TIMI flow II1.

After revascularization 4 patients had MVO
(20% of the study population) while MACE oc-
curred in 5 patients (25% of the study population)
as shown in Table (2).

There were statistically significant association
between score index and EF before and after revas-
cularization (p-value <0.001) with mean score
index before 1.27+0.15 and after 1.13+0.09, while
mean EF before was 52.80+5.55 and after 57.80
+4.46. No statistically significant difference be-
tween LVESD and LVEDD before and after revas-
cularization (p-value >0.05) with mean LVESD
before 33.25+3.05mm and after 33.90+2.22mm
and mean LVEDD before 52.40+3.08mm and after
53.60£2.37mm as shown in Table (3).

As regarding occurrence of MVO and ECHO
there were significant difference in score index
between patients with MVO and patients without
MVO (p-value <0.05). Also, EF had a significant
difference between patients with MVO and patients
without MVO (p-value <0.05) as shown in Table

(4).

Occurrence of MVO is not affected by post
revascularization LVEDD or LVESD as no signif-
icant difference was present (p-value >0.05) in
patients with or without MVO as shown in Table

(4).

As regard CMR and MVO there were significant
difference in score index and EF between patients
with MVO and patients without MVO (p-value
<0.05) as shown in Table (5).

Also, after revascularization score index, EF,
LVESD and LVEDD obtained by ECHO had no
significant relation with occurrence of MACE (p-
value >0.05) as shown in Table (6).

In contrast with ECHO, CMR has significant
relation with MACE. There were significant dif-
ferences between score index in patient without
MACE and patients with MACE (p-value <0.05).

Also, there were significant difference between
EF in patients without MACE and patients with
MACE (p-value <0.05) as shown in Table (7).

Table (1): Distribution of major risk factors and demographic

data.

Range Mean + SD

Age (years) 26-67 48.40+10.17
No. %

Sex:

Male 13 65
Female 7 35
Smoking 12 60
DM 8 40
HTN 6 30
Dyslipidemia 3 15
FH 5 25

DM: Diabetes Mellitus. HTN: Hypertension.
FH : Family history for premature Coronary artery Disease.

Table (2): Outcome of the studied patients (n=20).

All studied patients

Outcome (n=20)
No. %

MVO:

Absent 16 80

Present 4 20
MACE

Absent 15 75

Present 5 25

MVO : Micro vascular obstruction.
MACE: Major advance cardiac events.

Table (3): Comparison between pre- and post-revascularization
echocardiography among the studied patients

(n=20).
Pre- Post-
Echo- Echo- . p-value
Parameters cardiography  cardiography Test (Sig.)
(n=20) (n=20)
Score index:
Mean + SD 1.27+0.15 1.13+0.09 -3.697 <0.001
Median (Range) 1.30 (1-1.50) 1.10 (1-1.30) (HS)
EF (%):
Mean + SD 52.80+5.55 57.80+4.46  -3.835 <0.001
Median (Range) 54.50 (43-60) 58 (47-64) (HS)
LVESD (mm):
Mean + SD 33.25+3.05 33.90+2.22  -2.207 0.445
Median (Range) 34 (28-38) 34 (30-37) (NS)
LVEDD (mm):
Mean = SD 52.40£3.08 53.60+2.37  -2.715 0.175
Median (Range) 52.50 (47-57) 54 (50-57) (NS)

+ Wilcoxon signed ranks test. »<0.001 is highly significant.
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Table (4): Comparison between patient with and without MVO
regarding Post-Revascularization Echocardiogra-
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Table (7): Comparison between patient without and with
MACE regarding Post-Revascularization CMR.

phy.

Post- " ;
Revascul arization W'EE:'\‘A‘)V o Wi ‘?ﬁ;“lg'vo Teste p(-\S/iaI L)’e
Echocardiography 9.
Scoreindex:

Mean + SD 1.22+0.09 1.10+0.08 —2.051 0.040

Median (Range) 1.25(1.10-1.30) 1.10(1-1.30) ©)
EF (%):

Mean + SD 51.50+4.20 59.38+2.92  -2.663 0.008

Median (Range) 51 (47-57) 59 (55-64) ©)
LVESD (mm):

Mean + SD 33+2.94 3444206  -0.859 0.391

Median (Range) 32.50 (30-37) 34.50 (30-37) (NS)
LVEDD (mm):

Mean + SD 54.25+1.50 53.44+255  -0.477 0.634

Median (Range) 55 (52-57) 53.50 (50-57) (NS)

Post- ) )

R WithMVO  Without MVO -value
Revascul arization Teste PV
MRe (n=4) (n=16) (Sig)
Score index:

Mean + SD 1.22+0.16 1.05+0.09 -2.212  0.027

Median (Range) 1.30(1-1.40) 1(1-1.30) (S
EF (%):

Mean + SD 51.60+£9.55 61.47+3.90 -1.969 0.049

Median (Range) 47 (45-68) 62 (55-67) S

* Mann Whitney U test. p<0.05 is significant.
Sig.: Significance & NS: Non significant.

Table (5): Comparison between patient with and without MVO
regarding Post-Revascularization CMR.

Post-

_— WithMVO Without MVO -value
Revascul arization Tegte PV
(n=4) (n=16) (Sig)
MRC
Score index:
Mean + SD 1.27+0.12 1.05+0.08 -2.862 0.004
Median (Range) 1.30(1.10-1.40) 1(1-1.30) S
EF (%):
Mean + SD 47.50+3.10 61.88+4.11 -3.032 0.002
Median (Range) 46.50 (45-52) 62.50 (55-68) ©)

« Mann Whitney U test. p<0.05 issignificant. Sig.: Significance.

Table (6): Comparison between patient without and with
MACE regarding Post-Revascularization Echocar-

diography.

Post- : Without
Revascularization V! t?n'\:/ls?CE MACE Teste p(é/%l L)’e
Echocardiography (n=15) .
Score index:

Mean + SD 1.18+0.13 1.11+0.08 -1.155 0.248

Median (Range) 1.20(1-1.30) 1.10(1-1.30) (NS
EF (%):

Mean + SD 54+6.67 59.07+2.73 -1.625 0.104

Median (Range) 52 (47-64) 58 (55-63) (NS
LVESD (mm):

Mean + SD 33+2.55 34.20+211  -1.057 0.290

Median (Range) 33 (30-37) 35 (30-37) (NS
LVEDD (mm):

Mean + SD 53.80+1.64 53.53+261 -0.088 0.930

Median (Range) 55 (52-55) 54 (50-57) (NS)

* Mann Whitney U test. p<0.05 issignificant & NS: Non significant.

Mann Whitney U test. p<0.05 issignificant. Sig.: Significance.

Discussion

Primary PCI is effective in securing and main-
taining coronary artery patency and avoids some
of the bleeding risks of fibrinolysis. Randomized
clinical trials comparing timely primary PCI with
in-hospital fibrinolytic therapy in high-volume,
experienced centers have repeatedly shown that
primary PCI is superior to hospital fibrinolysis
[11].

Cardiac magnetic resonance imaging is newer
imaging modalities that hold promise as alternative
or supplementary imaging modalities for ng
patients who present with chest pain syndromes
[12].

CMR has a unique ability to visualize important
tissue features in patients with acute coronary
artery syndrome. Perfusion magnetic resonance
imaging using afirst-pass technique, with fast
injection of a gadolinium-based contrast agent,
visualizes well-perfused myocardium as a hyper
intense signal; myocardial edema shows as a bright
signal on T2-weighted images, defining “ myocard-
ium at risk”; and delayed post-contrast sequences
identify persistent MV O as adark, hypo enhanced
area in the context of white regions of late gado-
linium enhancement (infarcted myocardium) [13].

In our study 20 patients were included. The
study was carried out at National Heart Institutes
during the period from 1  of October 2016 till 1 st
of October 2017. Twenty patients with documented
STEMI and underwent reperfusion with primary
PCI were included. ECHO and CMR were done
after 3 days and patients were followed-up for one
month to determine clinical state, chest pain, heart
failure and cardiac death.

In our study we found that ECHO is an impor-
tant diagnostic tool for the assessment of wall
motion abnormalities, Ejection Fraction and valve
lesion but some data are missed like edema, fibrosis
and MVO. Thisisin agreement with Choi KM et
al., [14] who found Echocardiography is an impor-
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tant imaging tool for the detection of (regional)
wall motion abnormalities, especialy in the acute
phase; however, it is not able to give tissue-specific
information such as edema or fibrosis owing to
ischemic events.

These results are controversial with result by
Li etal., [15] in their study. where fifty six patients
with AMI with elective treatment by PCI were
included, they found that the difference was of no
statistical significance in the comparison of ECHO
evaluationin LVEDD, LVESD, and LVEF prior to
and following PCI. However, their study werein
agreement with our result by CMR, as we found
by CMR there were significant difference in EF
before and after revascularization.

Banerjee et al., [16] in another study reported
that late PCI on persistent total occlusion 3-28
days after MI did not reduce rate of death reinfarc-
tion, heart failure and no change was observed in
LV EF compared with optimal medical therapy,
however we found improvement of LV EF after
primary PCI and reduction of rate of death, heart
failure.

Discrepancy between various studies may be
from: Interval between M1 and PCI, basic LVEF
before PCI, global condition of the patients and
degree of coronary artery stenosis. Improving of
myocardial function including EF and diastolic
function after revascularization may be due to
improved perfusion at stunning area.

In another study made by Grothues F [17] found
CMR is agood noninvasive diagnostic tool in
ischemic heart disease, providing accurate, repro-
ducible and well-validated measurements. CMR
combines assessment of cardiac morphology, global
and regional cardiac function, infarct size, MVO
and area at risk in just one investigation.

CMR shows accurate regional wall motion
abnormalities. In patients with AMI, wall motion
abnormalities are the result of ischemia. First, the
wall motion becomes hypokinetic; if the ischemia
proceeds, it can become akinetic, which can then
lead to the wall motion becoming dyskinetic [18].

These wall motion abnormalities are reversible
if ischemiais resolved before necrosis devel ops.
The recovery may take several days and in this
period the myocardium is referred to as 'stunned'.
The decreased regional wall thickening is directly
related to the global function of the LV, resulting
in decreased LVEF. After 4-6 months of primary
PCI, the LVEF will be increased in most cases

owing to recovery of stunned myocardium [19],
however in our study we found that LVEF isim-
proved after primary PCI after 3 days by ECHO
with highly significant difference (p-value <0.001).

Although reperfusion has dramatically reduced
mortality and morbidity in patients with ST-segment
elevation myocardial infarction (STEMI), the ben-
efits of primary coronary angioplasty are blunted
by microvascular perfusion impairment, which
prevents full recovery of distal flow. Microvascular
obstruction commonly referred to as “ no-reflow”
or “low-reflow” regions probably relates to simul-
taneous necrosis of both capillary endothelial cells
and myocytes in the core region of larger infarcts
[20].

Patients with no-reflow more often had malig-
nant arrhythmias, cardiac tamponade, and early
congestive heart failure compared with patients
without no-reflow. An explanation of those findings
might have been the reduced end-diastolic wall
thicknessin MV O-positive segments, which might
result in an increase in wall stressin the affected
and adjacent segments [21] .

In our study, the prevalence of MV O in patients
successfully reperfused was 20%. This number
may be alittle over or underestimated due to the
small number of our sample, also natural selection
may play arole because shocked or hemodynam-
ically unstable patients were excluded from our
study for patient safety.

In our study we found that MV O presenceis
associated with lessimprovement in LV EF than
non-MV O group with significant difference (p-
value 0.008). The impairment in the microcircula
tion leads to more myocardial cells damage which
is non-regenerative leading to more impairment of
the LV functions at follow-up. MV O volume as-
sessed by CMR had negative correlation with
LVEF.

Also we found that patients with low EF before
revascul arization have high susceptibility for oc-
currence of MV O like a study made by Lombardo
et al., [22] found alower mean LVEF in patients
with MO compared with patients without MV O,
in theinitial cardiac MRI aswell asin the follow-

up.

Nijveldt et al., [23] describe myocardial seg-
ments exhibiting MV O are more likely to develop
wall thinning and not regain function. MVO isa
powerful predictor of global and regional functional
recovery than the transmurality.
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We found strong positive relation between
MV O and MACE which was assumed to MVO
affect LV remodeling and its presence is associated
with adverse outcome, like other study by Hombach
et al., [24] who found Microvascular obstruction is
afeature of acute myocardial damage encountered
in up to 30% of patients with STEMI. The presence
and extent of MV O after acute M| is associated
with adverse LV remodeling and poor clinical
outcome. Also it may attributed to decreased my-
ocardia pump efficiency increasing the incidence
of heart failure symptoms, and MV O may impair
the distal microcirculation leading to thrombosis
and increasing the incidence of MACE.

Bakset d., [21] demonstrated that the presence
of MV O in dysfunctional myocardial segments
was associated with significantly greater thinning
of the myocardium compared with that in segments
without MV O at follow-up. In contrast to segments
without MV O, segments with MV O demonstrated
no improvement in segmental wall thickening in
afollow-up study at 5 months.

Also, we found that wall motion score after
revascularization has strong significant correlation
with the occurrence of MACE like study made by
Li, et al., [15] who found wall motion scores of the
patients in the MACE group were significantly
higher than the group without MACE.

In our study we found that MV O was present
in patients even after reperfusion by primary PCI
In compatible with study made by Matthijset a.,
[25] found that MV O was present in patients with
STEMI reperfused by primary PCI (even in patients
with TIMI flow grade 3 post primary PCI. MVO
and LV EF were predictors for MACE, with value
added to clinical risk factors; also MV O was asso-
ciated with cardiac death when adjusted for age
and LVEF.

Hundley et al., [26] proves that cardiac MRI
provides the assessment of function, perfusion,
and tissue characterization in a highly reproducible
manner during a single examination even in patients
with acoustic window limitations. Cine MRI for
evaluation of cardiac volumes, mass, and systolic
function is considered a gold standard compared
with other imaging modalities.

In addition to having predictive value for con-
gestive heart failure, MV O seems to be an important
predictor of cardiac death. Reasons for cardiac
death in patients with MV O have been demonstrat-
ed by [27].
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MV O is still the best predictor and probably
indicates which patients should be investigated
further. Screening for arrhythmias and progressive
dilation, with follow-up echocardiography or CMR,
could potentialy identify a high risk for cardiac
death [25].

To summarize the results of our study, MVO
in patients with successful Primary PCI achieving
TIMI-3 flow isfairly common. CMR-derived MVO
is associated with alower LVEF, increased ven-
tricular volumes and infarct size, greater risk of
MACE and predicts less improvement of LVEF
after Primary PCI.

Although there is no doubt that epicardial ob-
struction can be followed by MV O, it is tempting
to hypothesize that under certain circumstances,
preexisting microcirculatory impairment may ac-
tually predispose to coronary artery occlusion. As
proposed by Lerman et a., [28] microcirculatory
alterations might be responsible for sluggish up-
stream flow, which in turn may make patients more
vulnerable to intravascular thrombosis at the site
of an unstable plaque.

Finally, we were trying to bring CMR closer
to routine utilization; other issuesin MV O assess-
ment require further research. Indeed, before CMR
isincorporated into guidelines, itsrole as a prog-
nosticator must be confirmed in randomized trials
prospectively investigating MO, and with sufficient
power to definitively ascertain the correlation
between MO and future coronary events.
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