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Introduction: Percutaneous coronary intervention (PCI) has improved recanalization of
infarct-related arteries (IRA); however, TIMI-III flow does not always mean an efficient
myocardial reperfusion. Myocardial blush grade (MBG) is used as a predictor for coronary
microvascular obstruction. We assessed the association between ankle-brachial index (ABI),
a widely used method for diagnosis of peripheral arterial disease (PAD), and coronary
microvascular obstruction (MVO) as detected by MBG after primary PCI.

Patients and Methods: The study included 335 patients with ST-elevation myocardial
infarction who had primary PCI. History taking, clinical examination, laboratory assessment,
ECG and Echocardiography were done for every participant. MBG was assessed for patients
after PCI procedure. ABI for all participating patients was calculated.

Results: Two hundred and sixty-one patients fulfilled the inclusion criteria with mean age
58.8 + 10.7 years, 84% were males. Sixty-one percent had anterior wall myocardial infarc-
tion. After primary PCI, despite achieving TIMI flow III in all study patients, only 37% had
normal MBG. There was a statistically significant relationship between MBG and site of
infarction, left ventricular ejection fraction and ABI. Low ABI was found to predict poor
MBG.

Conclusion: Coronary artery disease (CAD) is well linked to PAD. MBG can be used to
assess coronary MVO after primary PCI. Poor MBG is associated with low ABI. This could
establish a relationship between PAD and coronary MVO after primary PCI.

Keywords: microvascular coronary obstruction, peripheral arterial disease, myocardial
blush grade, ankle-brachial index

Background
PCI has increased the rate of effective recanalization of IRAs to >90%. Reperfusion
therapy for acute myocardial infarction (AMI) is proposed to be angiographically
accepted when TIMI III flow is achieved in the IRA.'~

However, even TIMI Grade III flow in the epicardial artery does not always
mean an efficient myocardial reperfusion.”® Some patients have unsatisfactory
reperfusion at the level of myocardial tissue. Many mechanisms have been sug-
gested to be causative as, no reflow’ and distal embolization.®'° Therefore, other
predictors related to epicardial reperfusion as well as myocardial reperfusion are
mandatory. MBG is developed as an angiographic surrogate of myocardial
perfusion."’ MBG as a predictor for coronary microvascular obstruction remains
controversial. Porto et al found a definite inverse stepwise relation between
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microvascular obstruction (MVO) scores and MBGs.'?
Angiographic evaluation of the microcirculation using
myocardial blush scores correlates with other accurate
methods of assessing myocardial perfusion like magnetic
resonance imaging. It enables the instant assessment of
microvascular patency in the catheterization laboratory.'?

The ABI, defined as the ratio of ankle and brachial
systolic blood pressure'® is a widely accepted method for
the diagnosis of PAD.'* Moreover, the ABI is a parameter
of diffuse The
Association recommends that the value of ABI < 0.90
defines PAD.'® The existence of PAD in patients with
CAD remarkably increases the risk of cardiovascular

atherosclerosis.'? American Heart

(CV) morbidity and mortality.'” So, the ABI may improve
risk stratification in patients with CAD. Though the rela-
tionship between PAD and CAD is well established, yet no
consistent firm relationship between PAD and microvas-
cular coronary obstruction in patients suffering AMI could
be detected.

Aim of the Study
To assess the relationship between ABI and MBG among
patients who undergo primary PCI.

Patients and Methods

Patients
The study is a cross-sectional prospective analytic study. It
was conducted in Cardiology Department, Assiut

University Heart Hospital. Informed written consent was
taken from every participant and the study was approved
by the local Ethical Committee, Faculty of Medicine,
Aswan University, under the number (306/11/18, Faculty
of Medicine, Aswan University, Aswan, EGYPT). The
research was conducted in accordance with the
Declaration of Helsinki.

The study included 335 patients with the diagnosis of
STEMI who were admitted to Assiut University Heart
Hospital and eligible for primary PCI. The diagnosis of
STEMI was based on the fourth universal definition of
myocardial infarction.'®

Exclusion criteria include previous coronary revascu-
larization such as PCI or coronary artery bypass graft
(CABQG) surgery, advanced heart failure and/or pulmonary
oedema, known previous renal impairment, known PAD
and/or previous peripheral revascularization or limb ampu-
tation. Also, patients who would not achieve TIMI III flow

within the culprit vessel or those with more than 30%

residual stenosis at the occluded site by the end of the
procedure were excluded.

Methodology
Each participant was subjected to the followings:

(a) Careful history taking including gender, age, special
habits mainly smoking was reported. Full clinical exam-
ination, focusing on patients' haemodynamics including
blood pressure and heart rate, was done.

(b) Electrocardiography: Standard 12-lead ECGs were
recorded before PCI.

(¢) Transthoracic Echocardiography: Routine echocar-
diography was performed after primary PCI within 24
hours."’

(d) Laboratory tests including assessment of serum
creatinine, haemoglobin and troponin I.

(e) Angiographic procedure: All the study
populations were pretreated with loading ticagrelor
180 mg on admission. Coronary angiography and PCI
were performed following the femoral or radial
approaches as appropriate. The antegrade flow rate was
assessed before and at the end of primary PCI according to
TIMI trial classification.” All angiograms were acquired

with a frame rate of 15 frames/sec.

MBG Assessment

From multiple projections, a single view would be selected
that best display the myocardial infarct area of interest.
MBG was reported by a blinded experienced interven-
tional cardiologist. It was assessed on the final angiogram
after PCI, based on the visual assessment of contrast
opacification of the myocardial territory supplied by the

infarct vessel.?°

MBG was graded as 0 when no blush or
contrast opacification could be detected. It was assigned as
I in those with minimal blush or contrast opacification, II
when moderate blush or contrast opacification but less
than that of a non-IRA and III in those normal blush or

contrast opacification compared with that of a non-IRA.*

ABI| Measurement
After resting the patient in the supine position for at least
10 minutes, ABI measurement was carried out.'®

Statistical Analysis

Data were expressed as mean value + SD or as median
value with interquartile range. Differences in continuous
variables were evaluated with Student’s #-test for normally
distributed continuous variables, Mann—Whitney U-test for
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All Patients

335 Patients

‘ 16 Patients refused to participate

Signed Written Consent [

319 Patients ]

58 Patients showed exclusion criteria

14 | Previous PCI

2 | Previous CABG

12 | Pulmonary oedema

9 | History of Peripheral Arterial Disease

21 | Didn’t achieve TIMI Il after procedure

Eligible for Study [

261 Patients ]

Figure | Flowchart of the study population.

non-parametrically distributed continuous variables and
chi-square tests for categorical variables. The clinical and
demographic factors with proven statistical significance
from the univariate analyses were further included in mul-
tivariate logistic regression models to investigate the sig-
nificant factors influencing MBG (Odds Ratio -OR, 95%
confidence interval —95% CI- and p-value). Statistical
analyses were done with SPSS version 20 software.
A p-value of <0.05 was considered statistically significant.

Results

A total of 335 patients diagnosed with STEMI and eligible
for primary PCI were recruited. Finally, 261 patients were
enrolled in the study. Figure 1 shows the flowchart of the
study population.

Sociodemographic, Clinical,
Electrocardiographic, Echocardiographic,
Laboratory, ABI and Angiographic

Characteristics of Our Study Population

The mean age of the study population was 58.8 years old
with an age range of 24-91 years old. Nearly three quar-
ters of them were males. Only eight patients (3.1%) were
actually on clopidogrel. More than half of the studied

population had anterior wall myocardial infarction. On
coronary angiography, about 10% (26 patients) of the
studied population had spontaneous lysis within the IRA
in TIMI-I flow prior
Intracoronary thrombus was detected in about one quarter
of the population (62 patients, 23.8%), for which throm-
bectomy was not performed (Table 1).

resulting to the procedure.

Determinants of MBG
We divided the study population into three groups accord-
ing to the MBG.

(1) Group I: It included 41 patients (15.7%) with
minimal blush (MBG-I).

(2) Group II: It included 121 patients (46.4%) with
moderate blush (MBG-II).

(3) Group III: It included 99 patients (37.9%) with
normal blush (MBG-III).

There was statistically significant difference between the
three groups regarding history of hypertension (p value 0.049),
site of myocardial infarction (p value 0.006), left ventricular
ejection fraction (p value <0.001), ABI (p value <0.001),
serum troponin level (p value <0.001) and the occluded culprit
vessel (p value 0.004). Table 2 shows the sociodemographic,
clinical, ABI, electrocardiographic, laboratory, echocardio-
graphic and angiographic characteristics of the three groups.
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Table | Sociodemographic, Clinical, Electrocardiographic, Table | (Continued).
Echocardiographic, Laboratory, ~ABI and  Angiographic
Characteristics of Our Study Population Parameters n= 261
Parameters n= 261 MBG:
Age (meanxSD) in years 58.79 £ 10.7 Grade | (%) 41 (15.7)
Sex, male (%) 219 (83.9) Grade Il (%) 121 (46.4)
Grade Il (%) 99 (37.9)
Smoking (%) 156 (59.8) Abbreviations: ABI, ankle-brachial index; LAD, left anterior descending artery;
Diabetes mellicus (%) 71 27.2) Ig_rCaZ(;.Ieft circumflex artery; RCA, right coronary artery; MBG, myocardial blush
Hypertension (%) 85 (32.6)
Ischaemic heart disease (%) 33 (12.6) Predictors of Poor MBG
Clopidogrel pretreatment (%) 8 (3.1 Table 3 shows the multivariate regression analysis of inde-
pendent correlates of myocardial blush. After adjusting for
Systolic blood pressure in mmHg (meantSD) 112,49 £ 17.27 L. . R
age and gender, the final logistic regression model contained
Diastolic blood pressure in mmHg (mean+SD) 7333 £ 11.82 four predictors: history of hypertension, ABI <0.9, high serum
Heart rate in beats/min (mean£SD) 81.98 + 12.69 troponin I and low left ventricular ejection fraction (EF).
In other words, patients with a history of hypertension
Site of infarction . .
were 2.4 times more likely to have abnormal MBG after
® Anterior (%) 161 (61.6) primary PCI (AOR=2.46, 95% CI: 1.180-5.104, p value
: :n:er'(’r *) or (%) iz glg 0.016). Also, patients with ABI < 0.9 were 6.4 times more
nferoposterior (% . . _ o )
o Lateral (%) 2(08) likely to have abnormal MBG (AOR=6.43, 95% CI: 3.-
162-13.078, p value <0.001). Conversely, with a one per-
Ejection fraction (mean+SD) >0.64 £ 8.9 centage increase in the ejection fraction, there was an 11%
Serum Troponin | in ng/mL (meanSD) 346 £ 1.2 decrease in the probability of having abnormal blush
= 0 . _
Serum creatinine in mg/dL (meantSD) 109 + 023 among cases (AOR=0.89, 95% CI: 0.857-0.928, p value
<0.001). With the increase in serum troponin I on admis-
Hemoglobin level in mg/dL (meanSD) 1244 %16 sion, there was an increase in the likelihood of having
ABI (meanSD) 0.93 + 0.06 abnormal MBG after primary PCI (AOR=1.48, 95% CI:
Culprit vessel 1.135-1.932, p value 0.004).
e LAD (%) 162 (62.1) ) )
o LCX (%) 31 (118) Diagnostic Performance for ABI to
® RCA () 67 (25.7) Predict Coronary Microvascular
® Ramus (%) 1 (0.4) .
Obstruction
Presence of total occlusion in culprit vessel (%) 235 (90) We used ROC curve statistics in order to set up a point of
Presence of coronary thrombus (%) 62 (23.8) ABI beyond which we can reliably predict poor MBG.
Number of affected vessels (meantSD) 194 + 0.77 Using a cut-off of 0.9, the accuracy, sensitivity and speci-
e One (%) 83 (31.8) ficity to predict minimal/moderate blush was 79.5%, 87%
® Two (%) 113 (43.3) and 72%, respectively, (AUC = 0.733; 95% CI: 0.671—
® Three or more (%) 65 (24.9) 0.794, p < 0.001) with standard error of 0.03, Figure 2.
Number of stents: mean+SD I.1 +0.38
® One (%) 236 (90.4) Discussion
¢ Two (%) 20 (7.7) . CI imol; d ball ionl b
o Three (%) 5(1.9) Primary PCI implies rapid balloon angioplasty, may be
with stenting, without prior administration of fibrinolytic
Balloon pre-dilatation (%) 246 (943) therapy or platelet glycoprotein IIb/IIla inhibitors, to
(Continued) open the IRA.>' TIMI Grade III flow in the epicardial
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Table 2 The Sociodemographic, Clinical, ABI, Electrocardiographic and Echocardiographic, Laboratory and Angiographic

Characteristics of the Three Groups

Parameters Group | (n = 41) Group Il (n = 121) Group Il (n =99) P value
Age (mean%SD) in years 60.1 £ 12.0 58.6 + 10.5 58.6 + 10.3 0.697
Sex, male (%) 35 (85.4%) 104 (86%) 80 (80.8%) 0.377
Smoking (%) 24 (58.5%) 75 (62%) 57 (57.6%) 0.763
Diabetes mellitus (%) 11 (26.8%) 34 (28.1%) 26 (26.3%) 0.877
Hypertension (%) 16 (39%) 41 (33.9%) 28 (28.3%) 0.049
Ischaemic heart disease (%) 5 (12.2%) 16 (13.2%) 12 (12.1%) 0.929
Clopidogrel pretreatment (%) 1 (2.4) 6 (5) () 0.232
Systolic blood pressure (mean*SD) in mmHg 112.88 + 21.1 111.72 £ 153 11327 £ 179 0.794
Diastolic blood pressure (mean+SD) in mmHg 75.38 + 14.54 72.23 + 10.62 7385 = 11.97 0.297
Heart rate in beats/min (mean+SD) 80.95 + 10.68 82.11 + 12.83 82.23 + 13.36 0.856
Site of infarction 0.006

® Anterior (%) 29 (70.8%) 83 (68.6%) 49 (49.5%)

® Non-Anterior” (%) 12 (29.2%) 38 (31.4%) 50 (50.5%)
Ejection fraction (mean+SD) 4576 £ 7.7 49.14 £ 8.2 54.48 + 8.9 <0.001
ABI (meanSD) 0.89 + 0.06 091 + 0.05 0.96 £ 0.05 <0.001
Serum Troponin | in ng/mL (mean+SD) 389+ 1.3 361 £1.2 3.0 1.1 <0.001
Serum creatinine in mg/dL (mean+SD) 1.12 £ 0.3 1.07 £ 0.2 1.10 £ 0.2 0.441
Hemoglobin level in mg/dL (mean+SD) 1262 £ 1.6 1224 £ |.5 1261 £ 1.7 0.176
Culprit vessel 0.004

® LAD (%) 30 (73.1%) 83 (68.6%) 49 (49.5%)

® Non-LAD* (%) 11 (26.9%) 38 (31.4%) 50 (50.5%)
Presence of total occlusion (%) 34 (82.9) 112 (92.6) 89 (89.9) 0.205
Presence of coronary thrombus (%) 8 (19.5) 31 (25.6) 23 (23.2) 0.721
Number of affected vessels 0.388

® One (%) 12 (29.3%) 44 (36.4%) 27 (27.3%)

® More than one (%) 29 (70.7) 77 (63.6%) 72 (72.7%)

® MeantSD 1.95 £ 0.74 1.88 £ 0.78 201 £0.76 0.434
Number of stents 0.300

® One (%) 39 (95.1%) 109 (90.1%) 88 (88.9%)

® More than one (%) 2 (4.9%) 12 (9.9%) I (11.1%)

® MeantSD 1.05 £ 0.22 1.12 £ 0.37 I.14 £ 043 0414
Balloon pre-dilatation (%) 41 (100%) 113 (93.4%) 92 (92.9%) 0.163

Notes: Bold text indicates statistical significance; *Non-Anterior indicates inferior, inferoposterior and lateral wall myocardial infarctions; *Non-LAD indicates LCX, Ramus

and RCA.
Abbreviation: ABI, ankle-brachial index.
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Table 3 Logistic Regression Model for the Predictors of Poor

MBG
Factors OR (95% CI) P value
Age 1.008 (0.978-1.038) 0.614
Sex (male) 1.425 (0.580-3.503) 0.440
Hypertension 2.455 (1.180-5.104) 0.016
ABI < 0.9 6.430 (3.162-13.078) < 0.001
Serum troponin level (ng/mL) 1.481 (1.135-1.932) 0.004
Ejection fraction 0.892 (0.857-0.928) < 0.001

Abbreviation: ABI, ankle-brachial index.

artery does not always result in actual myocardial
reperfusion® © and salvage.*? Microvascular compromise
can be present in 10% to 15% of all patients who
undergo primary PCI  procedures.”
Satisfactory myocardial perfusion after primary PCI is

successful

associated with better clinical outcomes®® whereas
impaired coronary circulation is associated with subop-
timal myocardial perfusion, large infarct size, and

increased mortality rates.?’

Angiographic methods for assessing reperfusion in the
cath lab, based on the kinetics of dye penetration within the
myocardium (myocardial “blush”), have been evolved.>*

MBG is used as an angiographic estimate of myocardial
perfusion.'" Evaluation of coronary microcirculation using
myocardial blush scores correlates well with some accurate
methods for assessing myocardial perfusion such as mag-
netic resonance imaging and enables an instant evaluation of
microvascular patency in the cath lab.'> MBG has been used
to test new therapeutic strategies aiming to lessen myocardial
reperfusion injury.?® It indirectly assesses MVO, which is
a strong predictor of adverse outcome in patients after
AMI"?7 and occurs in up to one third of patients after an
angiographically accepted recanalization of the IRA.*®
Therefore, MBG may be suitable for evaluating microvascu-
lar function in the cath lab during PCI.* Porto et al found
a linear correlation between poor MBG and cardiac magnetic
resonance (CMR) signs of vascular obstruction. This con-
firms the relationship between post-PCI MBG and CMR

. . . 12
signs of microvascular obstruction.
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Figure 2 ROC curve for ABI to predict poor MBG.
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In our study, only three categories for MBG were repre-
sented as MBG 1, 2, and 3 stated as minimal, moderate and
normal blushes, respectively. No one was detected with MBG
0. In other studies, there were patients labelled as MBG 0,
where no blush was detected.>*”° In these studies, where
MBG 0 was represented, they included all patients who had
PCI regardless of their post-procedural TIMI flow,™ in con-
trast to ours where we included only patients with TIMI flow
M. This is like the study of Porto et al, who studied 27 patients
who had successful PCI with TIMI III flow after the procedure.
They found MBG 0 in only two patients of their study cohort.'?
Also, Vicenti et al reported MBG 0 only in two patients out of
39 patients who had TIMI III flow post-PCI.*! Moreover, some
authors divided their study population into three categories
combining MBG 0 and 1 into the same category and repre-
sented as minimal or no opacification of the myocardium in the
distribution of the occluded artery.'?

Our study reported MBG as normal in about 38%,
46.5% showed moderate blush and about 16% had mini-
mal blush. Obviously, only one third of our study popula-
tion who had a satisfactory post-procedural TIMI-III flow,
had normal myocardial blush indicating that in two thirds
of our population, there is still some MVO. Residual MVO
has a crucial role in prognosis and its presence is linked to
suboptimal myocardial perfusion, increased infarct size,
and higher mortality rates.’

The study reported no relationship between MBG and
age, sex, smoking habit, DM and previous IHD. This goes
with what has been published in some studies.’>"** In
contrast to what had been reported by Tarantini et al who
stated that poor myocardial blush grade was associated
with old age, hypertensives and diabetics. Paradoxically
their study reported a good MBG in current smokers.*

The study also reported a statistically significant relation-
ship between MBG and ejection fraction. This has been pre-
viously reported.*'** Tarantini et al studied patients with
cardiogenic shock who had primary PCI, they reported no
statistically significant difference between those with post-
procedural acceptable MBG and those with poor MBG regard-
ing left ventricular function; however, the mean EF in both
study groups was impaired (33% versus 38%).%

The current study reported that inferior wall myocar-
dial infarction was associated with better MBG. This is
mostly attributed to small infarct size. Many studies have
proved that the infarct size is related to MBG. Vicenti et al
stated that increased infarct size, measured by cardiac
MRI, is associated with increased liability for MVO,
hence poor myocardial perfusion and low MBG.?' This

also was confirmed by Porto et al who stated that MBG is
directly related to MVO and infarction size. They showed
that after primary or rescue PCI, MBG is inversely and
linearly related to the extent of perfusion defects assessed
using early CMR.'? On the other hand, Tarantini et al
found no statistically significant relationship between
MBG and site of infarction.*’

Consequently, the culprit artery played role in determining
MBG. Patients with LAD lesion had the worst MBG in com-
parison to those who had LCX and/or RCA lesions. This was
also reported by Marra et al who studied 320 patients with
acute STEMI who had primary PCI. They reported that in
patients with no or minimal MBG, the left anterior descending
coronary artery was the most frequently involved IRA.** Stone
et al studied 173 high-risk patients with AMI who had primary
PCI. They found that patients with LAD occlusion had worse
post-procedure MBG than those who had other vessels’ occlu-
sion. They stated that the powerful predictors of poor MBG
were the inability to achieve TIMI-III flow and intervention in
the LAD territory.”

The reason that LAD intervention results in suboptimal
myocardial perfusion compared to intervention in other
vessels is not clear. Many factors could be claimed such
as high thrombus burden, plenty of active vasohumoral
responses, augmented myocardial oedema and necrosis in
LAD infarction.”**?> It is interesting to attribute the
greater mortality of patients with anterior myocardial
infarction compared with non-anterior myocardial infarc-
tion, not only to the increased muscle mass at risk*® but
also to a lower propensity of achieving normal MBG
despite restored epicardial flow. On the other hand,
Fernandes et al found no influence of the IRA with post-
procedural myocardial perfusion.*®

The association between PAD and CAD significantly
increases the risk of CV events and death.!” So, assessment
of ABI may improve risk stratification in patients with CAD.
A well-designed meta-analysis published in 2015 stated that
low ABI (<0.9) was an independent predictor of cardiovascular
or all-cause mortality in the general population.®’

Our study reported that about one third of our patients’
population who underwent primary PCI for an acute coronary
insult had abnormal ABI. This is comparable to what had been
reported by other studies. The prevalence of abnormal ABI
among CAD patients ranges from 15% to 40%.%%°

Despite that many previous studies linked between abnor-
mal ABI and the extent of coronary atherosclerosis; our study
failed to show such a relationship. Abul-Hasnat et al reported
that abnormal ABI is a strong independent predictor for

Vascular Health and Risk Management 2021:17

submit your manuscript 29

Dove


http://www.dovepress.com
http://www.dovepress.com

Abdel-Galeel et al

Dove

severity of CAD as assessed by Gensini score.”’ In a study
carried out on 273 patients with PAD and angiographically
documented coronary artery lesions, there was a strong nega-
tive correlation between ABI and the severity of CAD. Among
those patients with ABI less than 0.4, there was extensive CAD
as evident by three or more significant lesions in more than
80% of them.*' However, the studied population was elderly
(mean age 71 years old) in contrast to ours (mean age 58 years
old). One of'the limitations of our study is that we did not assess
the severity of coronary tree affection using a valid scoring
system such as SYNTAX score rather than defining our study
population into single, two- or multi-vessel disease. This could
hinder the proper assessment of the relationship between the
extent of CAD and ABI among our study population.

One of the independent correlates of ABI is MBG. This
is evident either by univariate analysis or multivariable
logistic regression. To our knowledge, our study is the
first to demonstrate a relationship between ABI and
MVO as assessed by MBG. The link between PAD, as
detected by ABI, and CAD is well established.*
Moreover, the association between low ABI and poor
MBG could be explained by the presence of microvascular
dysfunction. There is a strong association between coron-
ary microvascular dysfunction and MBG after primary
PCIL* Simultaneously, ABI is shown to be significantly
low in patients with microvascular dysfunction in patients
with diabetes mellitus.*> Our results associated abnormal
ABI and coronary MVO in critically managed patients
undergoing primary PCI. Such association could help to
predict those patients who would mostly get better after
primary PCI. Also, to detect those patients who would not
get benefit and may get worse after the procedure due to
coronary MVO in spite of having TIMI III flow after the
procedure. Such patients’ category should not be over-
looked and should draw more attention as many of them
continue to have symptoms, so other lines of pharma-
cotherapeutic treatment could add further benefits.

Limitations

We relied upon MBG assessment which is less sensitive
and specific than CMR imaging. It would be better to have
CMR for all our study population. However, our popula-
tion consisted of those who are suffering from AMI, many
of them were in a critical status, so it was not practically
feasible to do CMR for such a population. Moreover, some
previous studies stated that MBG is well correlated to
CMR findings.

Conclusion

The study confirmed the intimate relationship between
CAD and PAD. Moreover, this relationship could be
extended to the level of coronary microvascular bed.
Determinants of poor MBG were hypertension, low ejec-
tion fraction, high serum troponin and low ABI.

Abbreviations

PCI, percutaneous coronary intervention; MBG, myocardial
blush grade; ABI, ankle-brachial index; PAD, peripheral arter-
ial disease; STEMI, ST-elevation myocardial infarction; IRA,
infarct related artery; CAD, coronary artery disease; AMI,
acute myocardial infarction; MVO, microvascular obstruction;
CV, cardiovascular; CABG, coronary artery bypass graft;
AOR, adjusted odds ratio; CI, confidence interval; EF, ejection
fraction; ROC, receiver operating characteristics; AUC, area
under the curve; CMR, cardiac magnetic resonance.
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