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Abstract  

Value of Thrombus Aspiration during Percutaneous Coronary Intervention in Acute 

ST- Elevation Myocardial Infarction 

Background   

    Primary percutaneous coronary intervention (PPCI) reduces cardiac mortality in acute ST 

elevation myocardial infarction (STEMI) and is currently the preferred treatment. Several 

studies have shown that manual aspiration of the thrombus during PPCI can prevent distal 

embolization, improve myocardial reperfusion and improve clinical outcome.  

The aim of our study was to determine the efficacy of thrombus extraction as adjunctive 

treatment before angioplasty for STEMI patients on mortality, recurrent myocardial 

infarction and the need for revascularization during hospitalization and the following 180 

days, as well as to compare the different types of aspiration devices used during the study. 

Subjects and methods 

    Two hundred and eleven patients  were enrolled in the study with diagnosis of acute 

STEMI  and planned for PPCI. PPCI with aspiration thrombectomy was done for 62 patients 

(aspiration group) and conventional PPCI (without aspiration thrombectomy) was done for 

144 patients (control group). PPCI failed in five patients (2.3%). The aspiration group was 

subdivided into two subgroups according to the type of aspiration device used, Diver CE (32 

patients) or Export (30 patients). 

Results  

    There was no statistically significant difference between the aspiration and control groups 

regarding the mortality, myocardial infarction and need for revascularization (3.2%, 1.6%, 

and 6.5% compared to 3.5%, 1.4%, and 6.25 % respectively, p value > 0.05). There was no 

statistically significant difference between the Diver CE and Export groups regarding the 

mortality and myocardial infarction (0% and 3.1% compared to 6.7% and 0%, patients 

respectively, p value > 0.05), in contrary the difference in the need for revascularization was 

statistically significant  favoring Diver CE (p value = 0.04).   

Conclusion   

    We concluded that a strategy of manual aspiration thrombectomy in patients with STEMI 

who were undergone PCI, did not reduce the risk of all cause mortality, recurrent myocardial 

infarction, or the need for revascularization within 180 days, as compared with a strategy of 

PCI alone. There was no mortality benefit favoring Diver CE or Export aspiration devices. 

However, the need for revascularization was significantly lower with Diver CE aspiration 

device. 

Keywords: STEMI, PPCI, aspiration thromboectomy, Diver CE, Export. 
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Introduction  

Introduction and aim of work  

 

ST-Elevation Myocardial Infarction  (STEMI) is a clinical syndrome 

defined by characteristic symptoms of myocardial ischemia in association 

with persistent electrocardiographic (ECG) ST elevation and subsequent 

release of biomarkers of myocardial necrosis.
1
 

Acute myocardial infarction (AMI) is usually caused by rupture of a 

vulnerable plaque with a superimposed mural thrombus formation. This 

process, if not treated promptly, can lead to myocardial necrosis and heart 

failure. Percutaneous coronary intervention (PCI) is the treatment of 

choice for AMI.
2,3

 However, despite successful revascularization of the 

occluded epicardial coronary artery, PCI fails to achieve optimal TIMI-3 

flow in 12% to 26% of cases, mainly because of the no-reflow 

phenomenon.
4-6

 No reflow can be defined as inadequate myocardial 

perfusion through a given segment of the coronary circulation without 

angiographic evidence of mechanical vessel obstruction.
7
 During PCI, 

mechanical debulking, through fragmentation, squeezing and 

pulverization, causes dislodgement and embolization of atherothrombotic 

debris composed of plaque and vessel wall constituents, including lipid, 

matrix, endothelial cells and platelet-rich thrombus. This process is 

thought to be responsible for the no-reflow phenomenon through 

microvascular obstruction caused by plugging by leukocytes, 

inflammation, edema and vasoconstriction.
8
 The purpose of pre-PCI 

thrombus aspiration, performed with extraction devices, is to reduce the 

intraluminal thrombus burden before balloon inflation and stent 

implantation, as well as reduce the risk of myocardial damage due to 

distal embolization of blood clot fragments and other microparticles in 

order to improve reperfusion.
10
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Several studies have compared PCI with and without pre-PCI thrombus 

aspiration to evaluate whether there is an added value in using extraction 

devices.
6,9,11-19

 Most of these studies found improved myocardial 

perfusion and reduced no-reflow incidence with thrombus aspiration. A 

meta-analysis published few years ago demonstrated that among patients 

with AMI treated with PCI, the use of adjunctive manual thrombectomy 

devices is associated with better epicardial and myocardial perfusion, less 

distal embolization, and significant reduction in 30 day mortality.
20

 

These studies were performed on non-selected patients with AMI. As 

expected, initial total coronary obstruction was present in many but not 

all patients, such as 55% in the TAPAS study
6
, 54.3% in the EXPIRA 

study
17

 and 64% in the REMEDIA study.
11

 

Few data are available in Egyptian patients, on the role of aspiration 

devices in patients presenting with acute STEMI. A study was needed to 

clarify the value of thrombus aspiration in this type of patients in a real 

life setting.  

Aim of the work  

1- To determine whether aspiration of thrombotic material before stent 

implantation of the infarct-related coronary artery results in improved 

myocardial perfusion and clinical outcome compared with conventional 

primary PCI in patients with STEMI.  

2- To compare between different types of aspiration catheters used in 

those patients. 
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ST-Elevation Myocardial Infarction 

Definition and Diagnosis 

    ST-Elevation Myocardial Infarction  (STEMI) is a clinical syndrome 

defined by characteristic symptoms of myocardial ischemia in association 

with persistent electrocardiographic ST elevation and subsequent release 

of biomarkers of myocardial necrosis.
1
 A working diagnosis of 

myocardial infarction must first be made. This is usually based on a 

history of chest pain lasting for 20 min or more, not responding to 

nitroglycerine. Important clues are a history of  coronary artery disease 

(CAD) and radiation of the pain to the neck, lower jaw or left arm. The 

pain may not be severe. Some patients present with less-typical 

symptoms, such as nausea/vomiting, shortness of breath, fatigue, 

palpitations or syncope. These patients tend to present later, are more 

likely to be women, diabetic or elderly patients, and less frequently 

receive reperfusion therapy and other evidence-based therapies than 

patients with typical chest pain presentation. Registries show that up to 

30% of patients with STEMI present with atypical symptoms.
21

 

Awareness of these atypical presentations and a liberal access to acute 

angiography for early diagnosis might improve outcomes in this high-risk 

group.
22 

    The hallmark of  the Third Universal Definition of MI
386

 is the 

detection of a rise and/or fall of cardiac biomarker values, with at least 

one of the values being elevated (i.e., > 99th percentile upper reference 

limit, URL).
386

 The preferred cardiac biomarker of necrosis is the highly 

sensitive and specific cardiac troponin (cTn). In addition, at least one of 

the five following diagnostic criteria should be met: 

1. Symptoms of ischemia 

2. New (or presumably new) significant ST/T wave changes or left 

bundle-branch block (LBBB) 
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3. Development of pathological Q waves on ECG 

4. Imaging evidence of new loss of viable myocardium or regional 

wall motion abnormality 

5. Identification of intracoronary thrombus by angiography or autopsy 

Women often experience markedly different symptoms than men. The 

most common symptoms of MI in women include dyspnea, weakness, 

and fatigue. Fatigue, sleep disturbances and dyspnea have been reported 

as frequently occurring symptoms which may manifest as long as one 

month before the actual clinically manifested ischemic event. In women, 

chest pain may be less predictive of coronary ischemia than men.
381 

Approximately one third of all myocardial infarctions are silent, without 

chest pain or other symptoms.
382 

A silent course is more common in the 

elderly and in patients with diabetes mellitus.
383

 

Diagnostic ST elevation in the absence of left ventricular (LV) 

hypertrophy or left bundle-branch block (LBBB) is defined by the 

European Society of Cardiology/ACC/AHA/World Heart Federation 

Task Force for the Universal Definition of  Myocardial Infarction
23 

as 

new ST elevation at the J point in at least 2 contiguous leads of ≥2 mm 

(0.2 mV) in men or ≥1.5 mm (0.15 mV) in women in leads V2–V3 and/or 

of ≥1 mm (0.1mV) in other contiguous chest leads or the limb leads.
23

 

The majority of patients will evolve electrocardiographic evidence of Q-

wave infarction. New or presumably new LBBB has been considered a 

STEMI equivalent. Most cases of  LBBB at time of presentation, 

however, are ―not known to be old‖ because of unavailability of a prior 

electrocardiogram for comparison. New or presumably new LBBB at 

presentation occurs infrequently, may interfere with ST-elevation 

analysis, and should not be considered diagnostic of acute myocardial 

infarction (MI) in isolation.
24 

 Baseline electrocardiographic abnormalities 

other than LBBB (e.g., paced rhythm, LV hypertrophy, Brugada 
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syndrome) may obscure interpretation. In addition, ST depression in ≥2 

precordial leads (V1–V4) may indicate transmural posterior injury; 

multilead ST depression with coexistent ST elevation in lead aVR has 

been described in patients with left main or proximal left anterior 

descending artery occlusion. 
25

 Rarely, hyperacute T-wave changes may 

be observed in the very early phase of STEMI, before the development of 

ST elevation. Transthoracic echocardiography may provide evidence of 

focal wall motion abnormalities and facilitate triage in patients with ECG 

findings that are difficult to interpret. If doubt persists, immediate referral 

for invasive angiography may be necessary to guide therapy in the 

appropriate clinical context.
26,27

 

The electrocardiographic diagnosis may be more difficult in some cases, 

which nevertheless deserve prompt management. Among these are: 

 Bundle branch block: in the presence of LBBB, the 

electrocardiographic diagnosis of acute myocardial infarction is 

difficult, but often possible if marked ST abnormalities are present. 

Somewhat complex algorithms have been offered to assist the 

diagnosis
28

, but they do not provide diagnostic certainty.
29

The 

presence of concordant ST elevation (i.e. in leads with positive 

QRS deflections) appears to be one of the best indicators of 

ongoing myocardial infarction with an occluded infarct artery.
30 

Previous data from thrombolysis trials have shown that reperfusion 

therapy is beneficial overall in patients with LBBB and suspected 

myocardial infarction. However, most LBBB patients evaluated in 

the emergency department do not have an acute coronary 

occlusion, nor do they require primary percutaneous coronary 

intervention  (PPCI). A previous ECG may be helpful in 

determining whether the LBBB is new (and, therefore, the 

suspicion of ongoing myocardial infarction is high). Importantly, in 


