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The benefits of primary PCI for AMI have been demonstrated in randomized trials, and this is mainly due to a better TIMI-3 flow, when compared to thrombolysis. However, despite successful PCI with TIMI-3 flow, sub-optimal reperfusion of the myocardium may occur, resulting in unfavorable long-term outcome. It has been shown in experimental model, with temporary occlusion of a coronary artery, that restoration of antegrade flow in epicardial artery does not always result in effective reperfusion of the myocardium, due to microvascular disruption, endothelial edema, or distal embolization. Therefore, further efforts are needed to assess and to achieve optimal reperfusion, beyond the TIMI-3 flow. To this end, several methods and techniques have been implemented, such as myocardial contrast echo, magnetic resonance imaging, nuclear scintigraphy, and doppler flow wire. But, all of these are time-consuming and expensive. Therefore, a new angiographic parameter to describe the effectiveness of myocardial reperfusion, the myocardial blush grade, has been introduced. In our study, we found a direct relationship between myocardial blush grade, ST-segment resolution, enzymatic infarct size, pre-discharge left ventricular function (EF), and mortality. In patients with maximal myocardial blush grade, the mortality rate at 7 years is only 3%, with an EF of 51%, compared to 23 and 39%, respectively, in those with no or little myocardial blush. The potential value and reproducibility of ECG assessment for ST-segment resolution has also been validated in our previous randomized trial. During a follow-up period of 7 years, in our patients undergoing successful primary PCI with TIMI-3 flow, the cumulative survival rate of 96%, in patients with complete ST-segment resolution, is significantly higher, when compared to that of 86 and 71%, respectively, in those with partial or no ST-segment resolution. It has also been been shown that the extend of ST-segment resolution reflects myocardial instead of epicardial reperfusion, and is effective in predicting an open, rather than an occluded IRV.

Furthermore, our previous randomized trial has also shown that the incidence of distal embolization of 16%, during primary PCI, is surprisingly high. It is associated with a significantly lower TIMI 3 flow, a less adequate myocardial blush grade, and a less complete ST-segment resolution, as well as a lower EF and a larger enzymatic infarct size, resulting in a poor long-term survival during a follow-up of 7 years (56% vs 91%). Therefore, treatment strategy should also be developed to prevent this event, either by mechanical approach, such as embolic protective devices, or by pharmacological approach, using GP-IIb-IIIa inhibitors or adjunctive thrombolytic therapy. Therefore, we have recently conducted a prospective multicenter randomized trial, the On-Time trial, involving patients transferred for primary PCI, and pre-treated with either placebo or GP-IIb/IIIa-inhibitor in the ambulance, during transportation. The initial results show that early GP-IIb/IIIa-inhibitor is associated with a higher initial patency of the IRV, when compared to the HEAP, PAMI, and the Admiral trials. This strategy is also associated with a better myocardial blush grade, when compared to PAMI and our previous trials, without pre-treatment with GP-IIb/IIIa-inhibitor.

In summary, a pair of ECG’s and an initial angiogram are simple and useful tools to assess myocardial reperfusion, beyond the TIMI-3 flow, in patients with AMI, regardless of the initial treatment strategy.


