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Re-opening of the culprit epicardial coronary artery in the early
phase of an acute myocardial infarction does not mandatorily translate
into an effective myocardial reperfusion. This is the case of the so-
called “no-reflow phenomenon”, which refers to the failure to restore
perfusion to themicrovasculature supplying themyocardium, generally
due to thrombotic occlusion of the pre-capillary and capillary bed. In ST-
elevationmyocardial infarction (STEMI), the incidence of no-reflow has
been reported to be comprised between 11 and 41%, with a variability
depending on patient, vessel, and lesion factors [1] Its appearance is as-
sociated with a worse prognosis, especially in term of short and long
mortality [2,3]. Angiographic diagnosis requires documentation of an
impaired (≤2) Myocardial Blush Grade (MGB), whereas a preserved
TIMI flow (grade 3) alone, although associated with a lower risk of no-
reflow, is not sufficient. Since there is no definitive treatment of no-
reflow once it has occurred, prevention plays a pivotal role to avoiding
this harmful complication. Although the mechanisms determining no-
reflow are not still completely understood, it is now clear that its path-
ogenesis is multifactorial. In fact, injury related to ischemia, reperfusion,
endothelial dysfunction, distal thromboembolism and microvascular
spasm are considered the principal underlying determinants [4]. A
number of clinical, serologic, angiographic and procedural parameters
have been identified in several studies as predictors of no-reflow. Due
to heterogeneity of the populations studied, there is a disagreement
on the relative importance of some of these parameters. Not surpris-
ingly, a high thrombus burden increases the risk of no-reflow [5,6],
due to dislodgement of atherothrombotic debris causing distal emboli-
zation [7]. However, thrombus burden is only one predictor of no re-
flow with other mechanisms that have to be searched in the concomi-
tant presence of multiple, especially clinical, pro-thrombotic and/or
pro-inflammatory patient characteristics. In fact, Mazhar et al. [6]
showed in a cohort of 781 patients underwent primary percutaneous
coronary intervention (pPCI) that no-reflow occurred more frequently
in the older (N60 years), in the presence of high thrombus burden and
in case of delayed presentation from symptom onset (N4 h). Interest-
ingly, no lesion and pharmacological associations were documented.
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Recently, a study of Mahmoud et al. [8] confirmed the importance of
clinical and serological no-reflow predictors: among these, the authors
described a high thrombus burden, a high total leucocytes count
(N10,103/mm3), a high blood glucose level (N160mg/dl) and a delayed
reperfusion. In conjunction, also some procedural variables (repeated
balloon inflations and high predilatation pressure) were associated
with the incidence of no-reflow. The findings have been confirmed in
other investigations, underlying the predominant importance of
patient-related pro-thrombotic status, showing a strict link between
some characteristics. Del Turco andColleagues [9] demonstrated that el-
derly patients (N65 years) suffer from higher rates of no-reflow, attrib-
utable to a more pronounced pro-inflammatory state, defined by
presence of higher mean values of fibrinogen, brain natriuretic peptide,
leukocytes, neutrophil-to-lymphocyte ratio and C reactive protein-
albumin ratio. Moreover, in a large cohort of patients undergoing pPCI,
Ashraf et al. [10], found that age, diabetes, prior history of coronary ar-
tery bypass grafting, higher thrombus burden and longer lesion length
were independent predictors of no-reflow. Corroborating the idea that
more pronounced the patient-related thrombotic diathesis, higher the
risk of suboptimal reperfusion, Kaya et al. [11] showed that the presence
of atrial fibrillation is associated with 2-fold increase of risk to develop
no-reflow in STEMI patients. Thus, optimal blood sugar control in pa-
tients with diabetes [12] and intensive statin therapy in those with hy-
perlipidemia [13] before theprocedure can reduce the occurrence of no-
reflow. Although these general measures are simple, their benefits are
limited in individualswith acute presentation of STEMI,making preven-
tion of re-flowmore difficult in this subgroup compare than stable cor-
onary artery patients.

In this issue of IJC Heart & Vasculature, Stambuk et al. [14] provide
new evidence insight the role of intracoronary contrast injection pres-
sure on reperfusion during pPCI in STEMI patients. In a well-
conducted prospective pilot study, Authors enrolled 100 patients and
randomized them to a higher (550 pound/in.2) or lower (200 pound/
in.2) injection pressure group, assessing the potential association be-
tween injection pressure and suboptimal reperfusion incidence. Base-
line characteristics, comprising well-known clinical predictors of no-
reflow, were homogeneously distributed between the two groups. The
authors found that contrast injection pressure is not associated with
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Clinical predictors of no-reflow.
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the grade of myocardial reperfusion, assessed by MBG or ST segment
changes in the ECG. In anotherwords,microvascular distal embolization
is not provoked by a higher pressure contrast injection. Overall inci-
dence of reported suboptimal reperfusion (intended as MBG ≤ 2) was
31%. This subgroup of patients compared than patients who achieved
a MBG 3, were older, with a more frequent diagnosis of diabetes
mellitus, arterial hypertension, atrial fibrillation and heart failure,
confirming the hypothesis of a clinical predisposition to no-reflow. It
should be noted that the authors conducted the study using routine
GPIIb/IIIa inhibitors during the procedure. Of note, the recent ESC
Guidelines on myocardial revascularization [15] recommend these
drugs only in bail-out settings. Whether the systematic use of GPIIb/
IIIa inhibitors in this study influenced the results, and whether injection
pressure might have had a different effect in their absence, remains
open for speculation. In conclusion, the current findings shed new
light on no-reflow predictors' investigation: more than with procedural
variables, no-reflow seems to be strictly linked with patient's pro-
thrombotic and pro-inflammatory characteristics (Fig. 1). So, it's time
to relieve pressure from the procedure, focusing our attention on the
patient!
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