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Analysis of influencing factors for slow blood flow phenomenon after emergency percutaneous coronary intervention in patients with acute myocardial infarction
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Abstract: Objective: To explore the influencing factors of slow blood flow phenomenon after emergency percutaneous coronary intervention (PCI) in patients with acute myocardial infarction (AMI).  Methods: Clinical and PCI angiographic data of 488 patients, who were diagnosed as AMI and received primary PCI in our hospital from Jan 2010 to Jun 2011, were retrospectively analyzed. Patients were divided into slow blood flow group (n=51, TIMI flow ≤ grade 2) and normal flow group (n=437, TIMI flow= grade 3). Their clinical characteristics between two groups were compared. Results: Compared with normal flow group, there were significant reductions in percentages of thrombus aspiration (75.3% vs. 60.8%) and application of platelet glycoprotein IIb/IIIa receptor antagonist (81.7% vs. 68.6%) during PCI, and significant rise in total length of implanted stents [(31.8±12.2) mm vs. (35.7±12.0) mm] in slow blood flow group, P<0.05 all. Multi-factor Logistic regression analysis indicated that percentages of thrombus aspiration during PCI and total length of stents were independent influencing factors for slow blood flow (P<0.05 both). Conclusion: Percentages of thrombus aspiration and total length of stents during PCI are independent influencing factors for slow blood flow.
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摘要：目的：探讨急性心肌梗死（AMI）患者急诊介入治疗术（PCI）后慢血流发生的影响因素。方法：回顾性分析我院2010年1月至2011年6月于我院诊断为AMI并行急诊PCI治疗的488例患者的临床及冠脉介入治疗影像资料，其中慢血流组（TIMI≤2级）51例，正常血流组（TIMI3级）437例；分析两组临床特点的差别。结果：与正常血流组比较，慢血流组术中血栓抽吸（75.3%比60.8%）、血小板糖蛋白IIb/IIIa受体拮抗剂应用（81.7%比68.6%）比例显著减小，植入支架总长度显著增加[(31.8±12.2) mm比(35.7±12.0) mm]，P均<0.05。多因素Logistic回归分析表明，术中血栓抽吸和总支架长度是慢血流发生的独立影响因素（P均<0.05）。结论：PCI术中血栓抽吸和总支架长度是慢血流发生的独立影响因素。
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Emergency percutaneous coronary intervention (PCI) is the preferred plan to treat acute myocardial infarction （AMI）, generally acknowledged all around the world currently. However, slow blood flow or even no-reflow phenomenon often occurs after reperfusion; that seriously affect the therapeutic effect of emergency PCI [1, 2]. Slow blood flow is related to reduced left ventricular ejection fraction (LVEF), left ventricular remodeling and clinical poor outcome, which is an independent predictor for increased mortality and makes these patients become high-risk population for reperfusion [3, 4]. Therefore, slow blood flow phenomenon receives more and more attention. Domestic and foreign researches indicated that prevention was more important than treatment for slow blood flow phenomenon. The present study retrospectively analyzed the clinical data of AMI patients undergoing primary PCI in our hospital, explored influencing factor for slow blood flow, in order to recognize high-risk patients in early period or before PCI to guide prevention of slow blood flow and improve its prognosis. 

1  Case selecting

1.1 Subjects and methods

A total of 488 patients, they were diagnosed as acute ST elevation myocardial infarction (STEMI) and received emergency PCI in department of cardiology of first affiliated hospital of China Medical University from Jan 2010 to Jun 2011, were enrolled. Their mean age was (64.4±10.1) years, among the total there were 371 men (76.0%). Patients with hematological diseases, severe liver or renal dysfunction were excluded. According to flow condition of targeted vessels after PCI, patients were divided into normal flow group (n=437, TIMI flow was grade 3) and slow blood flow group (n=51, TIMI flow ≤grade 2), the incidence rate of slow blood flow was 10.5%. Diagnostic standard for AMI: persistent chest pain or corresponding symptoms last for ≥30min, There were ST segment elevation and dynamic development in neighboring leads of ECG and a series of enzyme changes for AMI. After hospitalization, all patients received routine medications of aspirin 300mg, clopidogrel 300~600mg (loading dose), platelet glycoprotein IIb/IIIa receptor antagonist, low molecular weight heparin, angiotensin converting enzyme inhibitors (ACEI), β receptor blocker and nitrates etc. All patients received emergency balloon dilation or thrombus aspiration for correlated coronary, stent implantation was performed when necessary, only infarct related arteries were treated, and hemodynamic support/temporary pacing were given if necessary. 

1.2 Collection of clinical data

After hospitalization, general data were collected in all patients, including diabetes mellitus, blood pressure, histories of smoking and alcohol drinking etc. Venous blood was collected instantly after hospitalization to measure liver and renal function, blood glucose and lipids, and high sensitive C reactive protein (hsCRP) etc. 

1.3 Analysis of coronary angiography (CAG) data and judgment of slow blood flow

Thrombolysis in myocardial infarction (TIMI) classification [5] was used to evaluate slow blood flow phenomenon with double-blind method. A total of two experienced physicians were responsible for careful reading CAG datum. The definition of slow blood flow were: Anterior flow ≤TIMI grade 2 in CAG after PCI; there were no mechanical obstructions induced by subintimal tear, vascular wall sandwich, thromboembolism and spasm etc. 

1.4 Statistical treatment
    SPSS 11.5 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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), and its comparison between two groups was performed using t test. Numeration data were expressed as percentage and its comparison between two groups was performed using chi-square test. Multi-factor Logistic regression analysis was used to analyze influencing factors for slow blood flow, OR value and 95%CI were calculated. P<0.05 was regarded as possessing significant difference. 
2. Results

2.1 General data

    There were no significant difference in clinical baseline data between two groups, including age, gender, percentages of diabetes mellitus, hypertension, dyslipidemia, smoking, alcohol drinking, previous medical histories of angina pectoris and cardiac insufficiency etc. (P>0.05 all). They were shown in table 1. 

Table 1 Comparison of clinical baseline features between two groups
	Index
	Normal flow group

(n=437)
	Slow blood flow group (n=51)
	t /χ2
	P

	Age (years)
	64.7±10.7
	62.0±11.8
	1.711
	0.088

	Male n (%)
	331(75.7)
	40(78.4)
	0.181
	0.671

	Diabetes Mellitus n (%)
	83(19.0)
	10(19.6)
	0.011
	0.916

	Hyperlipidemia n (%)
	231(52.9)
	32(62.7)
	1.796
	0.180

	Hypertension n (%)
	231(52.9)
	23(45.1)
	1.103
	0.294

	Smoking n (%)
	203(46.5)
	29(56.9)
	1.984
	0.159

	Alcohol drinking n (%)
	120(27.5)
	15(29.4)
	0.087
	0.768

	Previous history of angina pectoris n (%)
	267(61.1)
	28(54.9)
	0.733
	0.392

	Previous history of cardiac insufficiency n (%)
	112(25.6)
	17(33.3)
	1.394
	0.238


2.2 Comparison of relative features during PCI between two groups

Compared with normal flow group, there were significant reductions in percentages of thrombus aspiration and application of platelet glycoprotein IIb/IIIa receptor antagonist during PCI, and significant rise in total length of implanted stents in slow blood flow group, P<0.05 all. They were shown in table 2. 

Table 2 Comparison of relative features during PCI between two groups
	Item
	Normal flow

 group (n=437)
	Slow blood flow

 group (n=51)
	t /χ2
	P

	Duration from pathogenesis to balloon dilation (h)
	7.4±3.6
	6.6±3.4
	1.467
	0.143

	Platelet glycoprotein IIb/IIIa receptor antagonist n (%)
	357(81.7)
	35(68.6)△
	4.934
	0.026

	Thrombus aspiration during PCI n (%)
	329(75.3)
	32(62.7)△
	4.964
	0.026

	Multi-vessel coronary disease n (%)
	318(72.8)
	37(72.5)
	0.001
	0.973

	TIMI flow grade 3 before PCI n (%)
	205(46.9)
	19(37.3)
	1.715
	0.190

	Inner diameter of targeted vessels (mm)
	2.98±0.37
	3.07±0.48
	-1.668
	0.096

	Total length of stents (mm)
	31.8±12.2
	35.7±12.0△
	-2.121
	0.034


PCI: Percutaneous coronary intervention. Compared with normal flow group, △P<0.05. 
2.3 Multi-factor Logistic regression analysis

Thrombus aspiration, application of platelet glycoprotein IIb/IIIa receptor antagonist during PCI and total length of implanted stents were brought into multi-factor Logistic regression analysis. It indicated that thrombus aspiration during PCI and total length of stents were independent influencing factors for slow blood flow, application of platelet glycoprotein IIb/IIIa receptor antagonist had a related trend with slow blood flow occurrence but without significant difference. They were shown in table 3. 

Table 3 Results of multi-factor Logistic regression analysis 
	
	Wald
	OR (95.0%CI)
	P

	Thrombus aspiration during PCI
	4.449
	0.518(0.281-0.955)
	0.035

	Application of platelet glycoprotein IIb/IIIa receptor  antagonist
	3.506
	0.538(0.281-1.029)
	0.061

	Total length of stents
	4.154
	1.024(1.001-1.048)
	0.042


3. Discussion

Mechanism of slow blood flow after PCI is still not completely clear now, multiple factors may be involved in it, including microvascular endothelial damage, thrombosis, micro-embolic infarction, microcirculation oppressed by swelling myocytes, white blood cell aggregation and platelet activation etc. Aiming at above mechanism of slow blood flow occurrence, verapamil and sodium nitroprusside etc. vasodilators are used to prevent and treat slow blood flow in clinic. But some researches pointed out that though verapamil and nitroglycerin can effectively increase coronary anterior flow, improve slow blood flow, they couldn’t reduce incidence rate of clinical adverse events and in-hospital mortality rate in patients with slow blood flow, which may be that vasodilators only improve blood flow in coronary level instead of perfusion in myocardial tissue level [6, 7]]. Therefore, prevention is more important than treatment for slow blood flow phenomenon, recognition of high risk factors for slow blood flow before PCI and taking preventive measures in advance are of important significance for preventing slow blood flow occurrence and improving clinical prognosis. 

The present research indicated that incidence rate of slow blood flow was 10.5% in patients with acute STEMI undergoing emergency PCI, which was similar with literature reports. Thrombus aspiration, application of platelet glycoprotein IIb/IIIa receptor antagonist during PCI and total length of implanted stents were all related with slow blood flow occurrence. Multi-factor Logistic regression analysis indicated that thrombus aspiration during PCI and total length of stents were independent influencing factors for slow blood flow.

When performing PCI in STEMI patients, the principle of “multi removed, placed less” should be obeyed, especially for patients with heavy thrombus burden shown in CAG, thrombus aspiration should be performed repeatedly, times of balloon dilation should be reduced, stents are implanted as few as possible, and stents could be temporarily not implanted after thrombus aspiration or balloon dilation if necessary, and sending patient back to ward, selected CAG could be performed again to determine whether stents should be implanted or not. For patients without high risk of bleeding, they should receive platelet glycoprotein IIb/IIIa receptor antagonist to reduce risk of PCI complications, such as slow blood flow or distal vascular embolism etc., to strengthen anti-thrombus treatment as the core of therapeutic strategy in emergency period and selected PCI is performed according to patient’s condition. 
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