Tirk Kardiyol Dern Ars - Arch Turk Soc Cardiol 2014,;42(4):321-329 doi: 10.5543/tkda.2014.02154 321

A simple angiographic index to predict adverse clinical
outcome associated with acute myocardial infarction
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ABSTRACT

Objectives: The major determinant of final infarct size for a
given coronary occlusion is the size of the myocardial area-
at-risk. We propose herein a new index ‘Relative Importance
Index (RIl)’ to predict area-at-risk in patients with anterior
myocardial infarction (MI). The aim of the study was to assess
the predictive value of Rll in left ventricle (LV) systolic function
reduction and its relation to adverse clinical outcome.

Study design: One hundred twenty-three acute anterior Ml
patients with their first acute coronary syndrome incident were
consecutively and prospectively enrolled in to the study. RII
was calculated by dividing the culprit segment diameter by
the sum of diameters of the left anterior descending, circum-
flex, and right coronary arteries at their proximal segments.
We evaluated the one-month follow-up rates of major clinical
endpoints, which were defined as death, non-fatal Ml, stroke,
and new congestive heart failure (CHF).

Results: Rl was significantly and negatively correlated with left
ventricular ejection fraction (LVEF) (r=-0.65, p<0.001). Likewise,
RIl was significantly correlated with 72 hour troponin | (Tnl)
(r=0.48, p<0.001). Patients were dichotomized according to the
median value of RIl (median RIl: 0.30). Supra-median RIl was
associated with lower EF (32.8+8.6 vs. 42.8+9.4, p<0.001) and
higher incidence of composite major adverse cardiac events
(33.9% vs. 13.1%, p=0.01). The mortality, non-fatal Ml and new
CHF rates in the supra-median RII group trended higher but they
did not reach statistical significance. An RIl >0.30 had an 88%
sensitivity and 60% specificity (ROC area: 0.82, p<0.001, CI:
0.73-0.90) for predicting severe LV dysfunction (LVEF <30%).
Conclusion: A simple index derived from coronary angiogra-
phy at the time of primary percutaneous coronary intervention
can predict LV systolic function loss and adverse clinical out-
come in patients with acute anterior MI.

OZET

Amac: Akut miyokart enfarktusuinde, nihai enfarkt buyuklugu-
nin ana belirteclerinden birisi ilgili damarin besledigi risk altin-
daki miyokart alaninin buyuklugudur. Akut &n duvar miyokart
enfarktus (ME) geciren hastalarda risk altindaki miyokart
alanini dbngbdrebilecek yeni bir endeks tanimladik. Galismami-
zin amaci, “Kismi dnemlilik endeksi (KOE)” adini verdigimiz
bu endeksin klinik sonlanim ve sol ventrikul (SV) sistolik fonk-
siyonlarindaki dusme ile iligkisini aragtirmaktir.

Calisma plani: Daha dnce akut koroner sendrom hikayesi
olmayan ve dn duvar ME’si gegciren ardisik 123 hasta ileriye
donuk bir sekilde calismaya alindi. KOE, sorumlu segmentte-
ki damar ¢apinin sol on inen, sirkumfleks ve sag koroner arter
caplarinin toplamina bbdlunmesi ile hesaplandi. Birinci aydaki
olum, dlumcul olmayan ME, inme ve konjestif kalp yetersizligi-
ni (KKY) iceren klinik sonlanim noktalarina bakildi.

Bulgular: Kismi 6nemlilik endeksi ile SV ejeksiyon fraksiyo-
nu (EF) arasinda anlamli ve negatif bir korelasyon saptandi
(r=-0.65, p<0.001). Benzer sekilde KOE, 72. saat troponin
I (Tnl) ile anlamli bir sekilde korele idi (r=0.48, p<0.001).
Hastalar ortanca KOE degerine (Ortanca KOE=0.30) gore iki
gruba ayrildi. Ortanca ustu grupta ortalama EF daha dusuk
(32.8+8.6 ve 42.8+9.4, p<0.001) ve birlesik sonlanim nokta-
sina erisme sikligi daha fazla idi (%33.9 ve %13.1, p=0.01).
Ortanca ustl grupta dlum, dlumcul olmayan ME ve KKY sik-
191 daha fazla olmakla birlikte fark istatistiksel olarak anlamli
degildi. Kismi dnemlilik indeskinin >30 olmasi ileri derece SV
islev bozuklugunu (SVEF <0.30) dbngdormede %88 duyarlilik
ve %60 dzgulluge sahipti (ROC alani 0.82, p<0.001, GA:
0.73-0.90).

Sonuc: Akut dn duvar ME’li hastalarda, primer perkutan ko-
roner girisim esnasinda hesaplanabilen basit bir endeks SV
islev bozuklugunu ve kotu klinik gidisi dngorebilir.
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Acute myocardial infarction (MI) indicates irre-
versible myocardial injury resulting in necrosis
of a significant portion of the myocardium second-
ary to occlusion of an epicardial artery. The area of
infarct occurs in the distribution of the occluded ar-
tery, which typically starts at the subendocardium and
progresses towards the epicardium in a wave-front
fashion.!! Clinical outcome after acute MI depends
largely on final infarct size and is improved with early
reperfusion. The major determinant of final infarct
size for a given coronary occlusion is the size of the
myocardial area-at-risk (AAR).[>¥ Therefore, deter-
mination of both initial AAR and final infarct size af-
ter acute MI has major clinical implications since it
permits an accurate assessment of myocardial salvage
provided by reperfusion therapies. Final infarct size is
always less than the initial AAR, and can reliably be
assessed by delayed enhanced cardiac magnetic reso-
nance imaging (DE-CMR).* However, determination
of AAR in the clinical setting remains challenging.
Although single-photon emission computed tomogra-
phy (SPECT) is an accepted technique, endocardial
surface area on DE-CMR has been proposed recently
for measurement of AAR.S Likewise, a number of
angiographic jeopardy scores have been developed to
estimate the amount of myocardium at risk and predict
patient-based clinical outcomes.!”? However, the clini-
cal applicability of the current angiographic scoring
systems is limited, especially in the setting of acute
MI, owing to their sophisticated algorithm. Therefore,
we propose herein a simple angiographic index, the
‘Relative Importance Index (RII)’, to predict the rela-
tive contribution of an arterial segment to the perfu-
sion of the heart by proportioning the culprit segment
diameter to the total coronary artery diameter.

The primary aim of this study was to determine
whether there is a relationship between the extent of
left ventricular ejection fraction (LVEF) reduction
and RII of the left anterior descending artery (LAD)
in patients with anterior MI. We secondarily assessed
the relation of RII with adverse clinical outcome.

PATIENTS AND METHODS

Study population

From May 2012 to February 2013, we prospectively
and consecutively enrolled 123 subjects with their
first ST-segment elevation acute anterior wall MI ad-

mitted for prima- - appreviations:
ry percutaneous .
coronary nter- CHF Congestive heart failure

Vention (PCI) at DE-CMR Delayed enhanced cardiac magnetic

our high-volume gp

Area-at-risk

resonance imaging
Ejection fraction

invasive  heart M Intermediary
center. We did IRA Infarct- re'lated artery'

K LAD Left anterior descending artery
not 1n01ude Sub' LVEF Left ventricular ejection fraction

jeCtS with a clini- MCE Major clinical endpoints
. M1 Mpyocardial infarction
cal hlStOI'y of PCI Percutaneous coronary intervention

congestive heart ocu4

Quantitative Coronary Analysis

faﬂure (CHF)’ RCA Right coronary artery
Ivul h RII Relative Importance Index
valvular eart ROC Receiver operating characteristic

SPECT  Single-photon emission computed

disease, previous
coronary revas- fomography , ‘

. . TIMI Thrombolysis in Myocardial Infarction
cularization, or g,
prior MI. Crite-
ria for inclusion in the current study were (1) more
than 30 minutes (min) of chest pain and electrocar-
diographic ST-segment elevation >0.1 mm in at least
two adjacent anterior leads, (2) PCI within 12 hours
(h) from symptom onset, and (3) presence of Throm-
bolysis in Myocardial Infarction (TIMI) 0 and 1 flow
at time of PCI. We excluded subjects with pre-proce-
dural TIMI flow >2 in the infarct- related artery (IRA)
and subjects in whom symptoms-to-reperfusion time
could not be determined precisely. Subjects with
chronic total occlusion of another arterial territory
and with angiographically visible collateral flow to
the IRA (those with >0 flow grade according to Rent-
rop’s classification) were also excluded. The study
was approved by the local ethics committee, and all
individuals included in the study provided written
consent for their participation.

Troponin I

Coronary angiography and PCI procedure

All subjects were pre-treated with aspirin and a
weight-adjusted dose of unfractionated heparin. A
standard catheterization procedure with multiple se-
lective contrast injections in the right and left coro-
nary artery system was performed with size 6F di-
agnostic catheters of the same manufacturer (Boston
Scientific Corporation; Natick, MA, USA) before PCI
of the culprit lesion in all cases. Predilatation of the
culprit lesion, PCI technique, and administration of
glycoprotein IIb/IIla receptor inhibitors were left to
the discretion of the operator. With the exception of
failed procedures and operator’s discretion to with-
hold stenting, all subjects received at least one stent.
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Additional PCI for a lesion other than the culprit le-
sion was discouraged at the time of primary PCIL.

Blood sampling

Troponin I (Tnl) was obtained serially on presenta-
tion, every 12 h in the first 2 days, and every 24 h for
4 days or longer as is routine according to our coro-
nary care unit (CCU) standards. As a serological esti-
mate of infarct size, Tnl concentration 72 h after MI
was chosen.® Cardiac Tnl was determined by a com-
mercially available assay (Siemens Ultra assay, AD-
VIA Centaur immunoassay system, Siemens Health-
care Diagnostics) with a limit of detection of 0.006
lg/L (=6 ng/L) (measuring range 6-5,000 ng/L), a
99th percentile cut-off value of 0.04 1g/L (=40 ng/L),
and a coefficient of variation of <10% at 30 ng/L, as
specified by the manufacturer. All measurements in
this study were performed at our hospital’s central
core laboratory.

Echocardiography

All the patients underwent echocardiographic evalu-
ation for determination of residual LVEF at the 1st
month follow-up. Echocardiographic examinations
were done according to the recommendations of the
American Society of Echocardiography and European
Association of Echocardiography guidelines™ by two
operators who were blinded to the angiographic data.
For those who did not survive until the 1st month, in-
hospital echocardiography records were used. LVEF
was measured by biplane Simpson’s method. Patients
with residual LVEF <30% were considered to have
severe systolic dysfunction.

Clinical endpoints and definitions

We evaluated one-month follow-up rates of major
clinical endpoints (MCE), which were defined as
death, non-fatal MI, stroke, and new CHF. New CHF
was defined as any new diagnosis of CHF with one
or more of the following disorders necessitating treat-
ment with diuretics: cardiogenic shock, pulmonary
edema or congestion on chest radiograph, rales more
than 1/3 from lung base (Killip class >2), pulmonary
capillary wedge pressure greater than 25 mmHg, and
dyspnea with oxygen saturation lower than 90% with-
out supplemental oxygen in the absence of lung dis-
ease. In patients discharged after the index event, any
CHF necessitating readmission to the hospital within
the first month was recorded.

Quantitative coronary analysis

Quantitative Coronary Analysis (QCA) was per-
formed with Scientific QCA Analysis software in-
corporated to an Artis Zee Angiography System (Sie-
mens Medical Systems; Forchheim, Germany), by
one investigator who was blinded to the echocardio-
graphic results. Coronary end-diastolic frames from
views without shortening or overlap were selected for
QCA measurement. Care was exercised to choose a
projection where the vessel and the catheter tip run
in a plane nearly parallel to the X-ray tube. Calibra-
tion was performed by contrast-filled 6 F diagnostic
catheter of the same manufacturer (Boston Scientific
Corporation; Natick, MA, USA) as a scaling device.
The proximal diameters of the major coronary vessels
(LAD, left circumflex artery (LCx), right coronary ar-
tery (RCA), and intermediary artery (IM) if present)
were measured in all patients. The proximal segment
of the LAD and LCx was defined as vessel segment
immediately beyond the bifurcation of the left main
coronary artery (LMCA). In case of any disease in
this segment, the first disease-free segment before the
major bifurcation of the individual vessel was used
for measurement. When LAD is ostially occluded
thereby precluding measurement, we used an appro-
priately inflated stent size as a surrogate of the LAD
diameter. The proximal segment of the RCA was de-
fined as the vessel segment 1 to 2 cm distal to the
coronary ostium before any major branch take-off ex-
cept for conus branch. Patients with diffuse disease at
proximal segments of coronary arteries that precluded
defining a reference segment were excluded from the
study. The culprit segment diameter was measured at
the first disease-free reference segment before the oc-
clusion. Total coronary artery diameter was defined as
the sum of the diameters of LAD, LCx, RCA, and IM
if present. RII for the culprit lesion was calculated by
dividing the culprit segment diameter by the total cor-
onary artery diameter (Figure 1). Twenty angiograms
were randomly selected and measurements were re-
peated by another investigator for assessment of the
reproducibility of RII measurements.

Statistical analysis

Continuous variables were tested for normal distribu-
tion using the Kolmogorov—Smirnov test. Variables
not normally distributed were expressed as medians
(interquartile ranges). Normally distributed continu-
ous variables were expressed as mean values + 1
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Figure 1. Calculation of RIl. D¢, culprit segment diameter;
D1, left anterior descending artery diameter; D2, circumflex
artery diameter; D3, right coronary artery diameter; D Im,
left main coronary artery diameter; Rll, relative importance
index.

standard deviation. Categorical variables were sum-
marized as frequency percentages and absolute num-
bers. Correlation of RII with LVEF and 72-h Tnl were
assessed by Spearman’s correlation analysis. Patients

were dichotomized according to median value of RII.
The Pearson y>-test was used to compare categorical
variables. The means for normally distributed con-
tinuous variables were compared by Independent-
Samples T-test. Skew-distributed continuous vari-
ables were compared using a Mann-Whitney U-test.
Receiver operating characteristic (ROC) curve analy-
sis was performed to define corresponding specific-
ity and sensitivity of RII >30 for predicting severe
systolic dysfunction (LVEF <30%). Intra- and inter-
observer reproducibility was assessed by Cronbach’s
alpha coefficient. A two-tailed p value of less than
0.05 was considered statistically significant. SPSS
software (Statistical Package for the Social Sciences,
version 15.0, SSPS Inc.; Chicago, IL, USA) was used
for all statistical calculations.

RESULTS

There were 29 females and 94 males in the study
population. The mean age was 62.1+14.5 years. The

Table 1. Demographic and clinical characteristics of the study participants (n=123)

n % Mean+SD

Age, years 61.2+14.5
Sex

Female 29 23.6

Male 94 76.4
Hypertension 49 39.8
Dyslipidemia 35 285
Diabetes mellitus 20 16.3
Smokers 52 42.3
LVEF (%) 37.8+10.2
TIMI flow before PCI

0 112 91.1

1 11 8.9
Affected arterial segment

Proximal LAD 54 43.9

Mid LAD 51 415

Distal LAD 14 11.4

Diagonal branch 4 3.3
Mean door-to-balloon time, min 49+9
Median symptom-to-balloon time, h* 4 3-6

LAD: Left anterior descending artery; LVEF: Left ventricular ejection fraction; PCI: Percutaneous coronary in-
tervention; TIMI: Thrombolysis in myocardial infarction. Data are expressed as number (%) or meanzstandard
deviation. *Data are expressed as median and interquartile ranges.
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demographic and clinical characteristics of the study
participants are presented in Table 1. Affected arte-
rial segments were the proximal LAD in 54 (43.9%)
cases, mid LAD in 51 (41.5%) cases, distal LAD in 14
(11.4%) cases, and diagonal branch in 4 (3.3%) cases.
Mean Rlls for corresponding lesions at the proximal,
mid and distal LAD and diagonal branch were differ-
ent (0.3340.04, 0.2840.04, 0.25+0.03, and 0.20+0.07,
respectively, p<0.001).

Figure 2 shows the negative correlation between
RII and EF. As RII of the culprit lesion increased,
there was tendency to end with a lower EF (r=-0.65,
p<0.001). Likewise, RII was significantly correlated
with 72-h Tnl (r=0.48, p<0.001) (Figure 3). Patients
were dichotomized according to median value of RII
(median RII: 0.30) (Table 2). Supra-median RII was
associated with lower EF (32.8+8.6% vs. 42.8+9.4%,
p<0.001), higher 72-h Tnl (42+£24 ng/ml vs. 24£16
ng/ml, p<0.001) and higher incidence of composite
MACE (33.9% vs. 13.1%, p=0.01). Infra-median RII
was associated with higher incidence of preserved
systolic function, whereas supra-median RII was as-
sociated with higher incidence of severe systolic dys-
function. There were no significant differences be-
tween supra- and infra-median RII groups with regard
to age, sex, smoking status, and presence of hyper-
tension and diabetes mellitus. PCI technique, use of
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Figure 2. Correlation between RIl and left ventricular EF
(r=-0.65, p<0.001). RIl: Relative importance index of culprit
lesion.
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Figure 3. Correlation between RIl and 72-h Tnl (r=0.48,
p<0.001). RIl: Relative importance index of culprit lesion.
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Figure 4. Receiver operating characteristic curve of the Rl
in predicting severe LV dysfunction (EF <30%). RIl: Relative
importance index; LV: Left ventricle.

interventional device (coronary stents, thrombectomy
catheters), PCI success, and medications were simi-
lar in both groups. The mortality (12.9% vs. 6.6%),
non-fatal MI (6.5% vs. 3.3%), and new CHF (12.9%
vs. 3.3%) rates in the supra-median RII group trended
higher but did not reach statistical significance, prob-
ably due to the small sample size. An RII >0.30 had
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Table 2. Clinical and laboratory characteristics in the two RIl groups

RIl <0.30 RIl =0.30 p
(n=61) (n=62)
n % n %

LVEF (%) 42.8+9.4 32.8+8.6 <0.001
LVEF =45% 24 7 <0.001
LVEF <30% 3 23 <0.001
Age (years) 62+14 63+15 NS
Sex (Female/Male) 17/44 12/50 NS
Hypertension 26 23 NS
Dyslipidemia 16 19 NS
Diabetes mellitus 9 11 NS
Smokers 24 28
72-h Tnl (ng/ml) 24+16 42424 <0.001
Final TIMI flow

TIMI 3 46 75.4 45 72.6 NS

TIMI 2 7 11.5 8 12.9 NS

TIMI 1 1 1.6 1 1.6 NS

TIMI O 7 11.5 8 12.9 NS
Door-to-balloon time (min) 48+10 50+9 NS
Symptom-to-balloon time (h*) 4 3-6 3.5 3-6 NS
Drug use

ASA 61 100 61 98.4 NS

Clopidogrel 61 100 62 100 NS

B-blocker 58 95.1 54 87.1 NS

ACE inhibitor 59 96.7 57 91.9 NS

Statin 60 98.4 62 100 NS

Glycoprotein lIb/llla inhibitors 6 9.8 8 12.9 NS
Device use

Thrombus aspiration 3 4.9 5 8.1 NS

Patients with BMS 18 29.5 22 35.5 NS

Patients with DES 31 50.8 32 51.6 NS
MCE

Death 4 6.6 8 12.9 NS

Stroke 0 0 1 1.6 NS

Non-fatal Mi 2 3.3 6.5 NS

New CHF 2 3.3 12.9 NS
Composite MCE 8 13.1 21 33.9 0.01

ACE: Angiotensin converting enzyme; ASA: Acetylsalicylic acid; BMS: Bare metal stent; CHF: Congestive heart failure; DES: Drug-eluting
stent; LVEF: Left ventricular ejection fraction; MCE: Major clinical events; MI: Myocardial infarction; NS: Non-significant; RIl: Relative impor-
tance index; Tnl: Troponin |; TIMI: Thrombolysis in myocardial infarction. Data are expressed as number (%) or mean + standard deviation.
*Data are presented as median and interquartile ranges.
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an 88% sensitivity and 60% specificity (ROC area:
0.82, p<0.001, confidence interval (CI): 0.73-0.90)
for predicting severe LV dysfunction (LVEF <30%)
(Figure 4).

Intra- and inter-observer correlation coefficients
for coronary artery diameter measurement were found
to be 0.95 and 0.91, respectively. Intra- and inter-ob-
server correlation coefficients of RII measurements
were 0.95 and 0.92, respectively.

DISCUSSION

In the present study, we defined an index to predict LV
systolic function loss and adverse clinical outcome
in patients with acute anterior MI. Final infarct size
following acute MI is the main predictor of clinical
outcome and mainly determined by the extent of col-
lateral flow, myocardial metabolic demand, duration
of coronary occlusion, and size of the initial AAR.I'-!
Among those factors, AAR represents the main con-
stant predictor of the potential infarct size given that
the anatomical distribution of the coronary arteries
cannot be altered.**

Initial efforts to quantify AAR stem back to mor-
phometric studies of the coronary arteries. The stud-
ies by Seiler et al.l'*!"! established the basis of angio-
graphically measuring the anatomic AAR. They stated
that regional myocardial mass supplied by a coronary
artery was closely and linearly related to the sum of
coronary artery branch lengths (crown length) distal-
ly. Therefore, the sum of arterial branch lengths distal
to the point of occlusion has been proposed for esti-
mating the corresponding regional myocardial mass
at risk. Similarly, they have shown a close relation be-
tween the cross-sectional lumen areas at any point in
the coronary artery tree with the size of the dependent
vascular bed. Likewise, Le et al.['?! studied morpho-
metric relationships of the coronary artery tree using
micro-computed tomography. The volumetric micro-
CT dataset was used to quantify coronary arterial
branch length and lumen volume and relating them
to regional myocardial mass. They showed a power
relationship of 0.75 between crown length and cor-
responding regional myocardial mass [log (L) a 0.75
log (M)]. A similar power relationship between crown
length and summed coronary arterial volume (crown
volume) was also established [log (L) a 0.75 log (V)].
Defining myocardial mass at risk from morphological

surrogates such as crown length and crown volume
requires detailed analysis and complex instrumenta-
tion, and thus it is of experimental value. Instead, a
number of angiographic jeopardy scores have been
developed to estimate the amount of myocardium at
risk and predict patient-based clinical outcomes.!*!3]
However, the clinical applicability of the current angi-
ographic scoring systems is limited, especially in the
setting of acute MI, due to their complex processes.
Therefore, our simple RII can become a speedy, prac-
tical predictor of the relative contribution of an arte-
rial segment to the perfusion of the heart.

Relation of RII with LV function

We assumed that the loss of the culprit segment’s con-
tribution to perfusion of the heart would have a decre-
mental effect on LV systolic function in patients with
MI. To test this hypothesis, we studied 123 subjects
with their first ST-segment elevation acute anterior
wall MI admitted for primary PCI. In order to elimi-
nate the effect of collateral flow to the final infarct
size, we excluded patients with angiographically vis-
ible collateral flow to the IRA. Likewise, we exclud-
ed subjects with pre-procedural TIMI flow >2 in the
infarct-related artery. In this MI sub-population, we
have shown a significant negative correlation between
RII and EF (r=-0.65, p<0.001).

Relation of RII with infarct size

In order to test the hypothesis that the size of the ar-
tery is related to the mass it perfuses, we used 72-h
Tnl as a surrogate for flow-ceased myocardial mass. It
was previously shown that a 72-h Tnl provides a more
reliable method to quantify myocardial damage than
serial creatine kinase (CK) and early Tn values, as this
reflects intramyocardial protein degradation, which is
relatively unaffected by early reperfusion.® In this
model, we have shown a modest but significant cor-
relation between 72-h Tnl and RII (r=0.48, p<0.001).

Relation of RII with MCE

In order to understand the effect of functional loss as-
sociated with higher RII to adverse clinical outcome,
we evaluated one-month follow-up rates of MCE. We
have shown a significantly higher composite MCE
rate in patients with supra-median RII as compared to
patients in the lower group. There was a tendency for
higher mortality and non-fatal MI rates in the supra-
median group, which did not reach statistical signifi-
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cance, probably due to the small sample size and short
follow-up duration.

Relation of RII with proximity of the
culprit segment

We have shown a gradual increase in RII as the cul-
prit lesion approaches more proximal segments of the
LAD. It was previously shown that residual LVEF
following MI was lower for proximal LAD lesions
than that for distal ones.!"® Moreover, proximal culprit
lesion location was shown to associate with increased
risk of adverse outcome after adjustment of baseline
factors.l'”181 We believe that, as a quantitative index,
RII would offer more precise estimation of proximity
of the arterial segment than simply categorizing the
culprit lesion in boundaries of three segments.

Limitations

There are three major limitations of our study. The
first is related to our patient enrollment criteria. In or-
der to display the pure effect of RII -which is used
as a surrogate of AAR- on LV function, we exclud-
ed patients with potential confounding factors such
as collateral flow and early spontaneous reperfusion
(pre-procedural TIMI flow >2). Likewise, we exclud-
ed patients with MI of any territory other than LAD,
as in contrast to RCA and LCx, LAD is exclusive-
ly responsible for the perfusion of the LV. Thus, we
ended up with a highly selected MI sub-population
that precludes deriving a conclusive statement that
can be extrapolated to the whole MI population. The
other major limitation of the present study is the lack
of a comparative imaging modality such as CMR or
SPECT. Thus, it was not possible for us to compare
RII with more accurate methods for assessment of
AAR. This was due to technical and financial feasibil-
ity issues and the pilot nature of our study. Instead,
we used 72-h Tnl as an estimate of infarct size, which
was shown previously to correlate with the final in-
farct size assessed by CMR.®I The third limitation is
related to the method and context of coronary artery
size measurements. Measurements were done in the
setting of MI, which is pathophysiologically linked
with various vasoactive substances that can affect cor-
onary artery size. Also, coronary artery measurements
with angiography may not be appropriate in diffuse
coronary artery disease as it depicts the lumen of the
vessel. In addition, other determinants of coronary ar-
tery size must also be addressed, such as age, gender,

body mass, height, and body surface area. However,
we believe that use of a proportional index would in-
herently correct the coronary artery size for the afore-
mentioned anthropometric measurements.

In conclusion, we defined a simple angiographic
index that has predictive value on LV systolic func-
tion loss and adverse clinical outcome in patients with
acute anterior MI. Given the fact that residual LV
function in MI survivors is the best predictor of mor-
tality, one can assume that a higher RII might predict
mortality. Nevertheless, our study was underpowered
to show this hypothetical relation, due to the limited
number of patients enrolled and the short follow-up
duration. We believe that this issue is worth further
study in future trials.
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