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Abstract: Objective：To explore influence of viable myocardium in myocardial infract region on left ventricular remodeling and left cardiac function in diabetic patients with acute myocardial infarction (AMI) after percutaneous coronary intervention (PCI). Method: A total of 208 patients with type 2 diabetes mellitus (T2DM) complicated AMI after PCI underwent myocardial metabolic imaging by 18F- deoxyglucose position emission tomography (18F-FDG PET) and myocardial perfusion imaging by 99mTc-methoxy isobutyl isonitrile single photon emission computed tomography (99mTc-MIBI SPECT). According to whether there was viable myocardium in myocardial infarct region, patients were divided into viable myocardium group (n=115，perfusion didn’t match metabolism) and no viable myocardium group (n=93, perfusion matched metabolism). Indexes of echocardiography were measured in two groups before and after PCI. Influence of viable myocardium in myocardial infarct region on left ventricular remodeling and cardiac function was observed. Result: After myocardial infarction 12 months, compared with no viable myocardium group, there was significant increase in left ventricular ejection fraction (LVEF) [(44.1±7.12)% vs. (46.7±6.98)%] and significant decrease in left ventricular end-diastolic dimension (LVEDd) [ (55.46±4.75) mm vs. (53.17±4.77) mm], left atrial diameter [ (39.25±11.31) mm vs. (35.89±12.08) mm] in viable myocardium group, P＜0.05 all. There were no significant difference in ratio of mitral diastolic peak flow velocity (E/A) in two groups after 12 months (P＞0.05). Conclusion: In patients with type 2 diabetes mellitus complicated acute myocardial infarction, compared with no viable myocardium patients, LVEF significantly improves, LVEDd significantly decreases in patients with viable myocardium within myocardial infract region.
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摘要：目的:探讨糖尿病急性心肌梗死经皮冠状动脉介入治疗（PCI）术后患者心肌梗死区存活心肌对左室重构及左心功能的影响。方法：208例2型糖尿病并急性心肌梗死PCI术后的患者接受静息状态下18-氟脱氧葡萄糖正电子发射断层扫描术（18F-FDG PET）心肌代谢显像与99m锝-甲氧基异丁基异腈单光子发射型计算机断层成像术（99Tcm- MIBI SPECT）心肌灌注显像，根据心肌梗死区有无存活心肌,分为有心肌存活组（115例，灌注-代谢不匹配）和无心肌存活组（93例，灌注一代谢匹配）。检测两组PCI术前、术后超声心动图各指标，观察心肌梗死区心肌存活状态对于左室重构以及心功能的影响。结果：心肌梗死12个月后有存活心肌组左室射血分数（LVEF）显著高于无存活心肌组[(46.7±6.98)% 比(44.1±7.12)%]，左室舒张末期内径（LVEDd）[(53.17±4.77)mm 比 (55.46±4.75)mm], 左房内径[ (35.89±12.08) mm 比(39.25±11.31) mm]显著小于无存活心肌组，P均<0.05。舒张期二尖瓣血流速度峰值的比值12个月后两组无显著差异（P>0.05）。结论：于2型糖尿病合并急性心肌梗死的患者，心肌梗死区有存活心肌患者较无心肌存活患者，LVEF明显改善, 左室舒张末期内径显著缩小。
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Existence of viable myocardium in myocardial infract region in patients with acute myocardial infarction (AMI) is of important value predicting long-term cardiac function [1]. Results of studies combined myocardial metabolic imaging by 18F- deoxyglucose position emission tomography (18F-FDG PET) and myocardial perfusion imaging by 99mTc-methoxy isobutyl isonitrile single photon emission computed tomography (99mTc-MIBI SPECT) indicated that perfusion didn’t match metabolism in myocardial infract region was reliable index of myocardial viability [2, 3], it is of important clinical significance for evaluating therapeutic effect and long-term prognosis of patients [4, 5]. Diabetic patients with MI are easy to develop cardiac function decrease. The present study explored influence of viable myocardium in myocardial infract region on left ventricular remodeling and left cardiac function in diabetic patients with MI.

1. Data and methods

1.1 Patient data 

A total of 208 patients with diabetes mellitus (DM) complicated acute myocardial infarction (AMI) admitted in our hospital from 2006 to 2012 were selected, including 169 males and 39 females with age 41~72 (59.2±13.6) years old. One week after AMI, they underwent myocardial perfusion imaging by single photon emission computed tomography (SPECT) and myocardial metabolic imaging by 18F- deoxyglucose position emission tomography (18F-FDG PET). Patients were enrolled according to diagnostic standards of AMI and type 2 DM (T2DM) of WHO. Exclusion standards were as followed: patients had occurred AMI or underwent coronary artery bypass grafting (CABG); cancer and progressive liver and renal dysfunction.

1.2 Methods
1.2.1 Gated myocardial perfusion imaging: A total of 925 MBq 99mTc-MIBI was injected intravenously under resting condition. Siemens E1CAM+ dual probe SPECT instrument was used to conduct gated collection after 90 min. Tomographic images of short axis, horizontal long axis and vertical long axis were reconstructed using filtered back projection method. QGS software was used to obtain gated information such as ventricular wall motion and wall thickening.

1.2.2 Myocardial nuclide imaging: Patients underwent 18 F-FDG PET myocardial metabolic imaging within one week after AMI. Dual probe PET instrument of American GE Company was used. The fasting blood glucose of patients was measured before measurement. If blood glucose was 7.77~8.88 mmol/L, 185～259 MBq 18 F-FDG was injected intravenously within 60 min; if blood glucose ＜7.77 mmol/L, patients took glucose 25~75 g oral and 18 F-FDG was injected 30 min later; if blood glucose ＞8.88 mmol/L, 18 F-FDG was injected according to level of blood glucose after subcutaneous injection of 4~20 U insulin. In 30~60 min after venous injection of 18 F-FDG, dual probe was used to collect images and images of short axis, horizontal long axis and vertical long axis were obtained after reconstruction using filtered back projection method. 

According to intake conditions of 99mTc-MIBI and 18 F-FDG, myocardium was divided into three kinds: ① Intakes of 99mTc-MIBI and 18 F-FDG were all normal (matched), that was normal myocardium; ② Both intakes of 99mTc-MIBI and 18 F-FDG significantly decreased (matched), that was no viable myocardium; ③ Intake of 99mTc-MIBI decreased and intake of 18 F-FDG was normal (didn’t match), that was ischemic viable myocardium. The 208 patients were divided into viable myocardium group (n=115, perfusion didn’t match metabolism) and no viable myocardium group (n=93, perfusion matched metabolism).

Echocardiography measurement: Patients underwent routine echocardiography within one week and 12 months after MI. Vivid 7 echocardiography instrument (GE Company) was used. Patients lay in the left lateral decubitus position and routine echocardiographic images were collected from left ventricular long axis, short axis, tangent planes of apical four chambers and two chambers. Dynamic images of three cardiac cycles were observed and recorded. Dual-plane Simpson’s method was used to measure left ventricular ejection fraction (LVEF). Left ventricular end-diastolic dimension (LVEDd), left atrial diameter (LAD) and ratio of mitral diastolic peak flow velocity (E/A) were measured. 

1.3 Statistical treatment

SPSS 13.0 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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±s) and comparison between two groups was performed using t test, those datum not proper for parameter test was performed using non-parameter test. Numeration data were expressed as percentage, comparison of percentage was performed using chi-square test or Fisher exact probability test. Spearman correlation analysis was used to perform correlation analysis. P＜0.05 was regard as possessing significant difference. 

2. Results

2.1 Clinical characteristics

There were no significant differences in age, gender and risk factors of cardiovascular diseases between two groups. But compared with viable myocardium group, incidence rate of multiple vessel coronary disease was significantly higher, P<0.05. They were shown in table 1. 

Table 1 Comparison of clinical characteristics between two groups
	
	Viable myocardium group (n=115)
	No viable myocardium group (n=93)
	P 

	Age
	61.9±13.1
	62.3±12.9
	0.31

	Male/female
	96/19
	73/20
	0.38

	Smoking n (%)
	28.7(33/82)
	31.2(29/64)
	0.76

	Hypertension n (%)
	27.0(31/84)
	25.8(24/69)
	0.88

	Hyperlipidemia n (%)
	21.7(25/90)
	23.7(22/71)
	0.74

	Single branch lesion n (%)
	51.3(59/115)
	35.5(33/60)
	0.02

	Multiple branch lesion n (%)
	48.7(56/115)
	64.5(60/93)
	0.03

	TIMI 0~Ⅰbefore PCI n (%)
	79.1(91/115)
	90.3(84/93)
	0.03

	TIMI Ⅲ after PCI n (%)
	89.6(103/115)
	79.6(74/93)
	0.04


Notes: PCI: percutaneous coronary intervention, TIMI: thrombolysis in myocardial infarction. Similarly hereinafter. 
2.2 Comparison of echocardiography detect results before and 12 months after PCI between two groups

   Compared with no viable myocardium group on 12th month after PCI, there was significant increase in LVEF and significant decrease in LVEDd and LAD in viable myocardium group (P<0.05 all). They were shown in table 2. 

Table 2 Comparison of echocardiographic detect results before and 12 months after PCI between two groups (
[image: image2.wmf]x

±s) 
	
	No viable myocardium group (n=93)
	Viable myocardium group (n=115

	
	One week after PCI
	12th month after PCI
	One week after PCI
	12th month after PCI

	LVEDd (mm)
	54.38±5.04
	55.46±4.75
	52.19±4.37Δ
	53.17±4.77Δ

	LVEF (%)
	43.5±6.99
	44.1±7.12
	42.3±7.18 
	46.7±6.98Δ

	LAD (mm)
	37.82±12.75
	39.25±11.31
	35.27±11.91
	35.89±12.08Δ

	E/A
	0.94±0.09
	0.91±0.12
	 1.12±0.13
	0.89±0.14


Notes: LVEDd: left ventricular end-diastolic dimension, LVEF: left ventricular ejection fraction, LAD: left atrial diameter, E/A: ratio of mitral diastolic peak flow velocity. Compared with no viable myocardium group，Δ P<0.05.

3. Discussion

In recent years, coronary artery recanalization plays an important role in treatment of coronary heart disease (CHD). As this method widely used in clinic, judgment of its therapeutic effect receives more and more attention. Because pathophysiological significance of viable myocardium, it plays a very important role in evaluating outcome and therapeutic effects of CHD [6]. From angle of myocardial viability condition in myocardial infract region, the present study explored relative factors determined cardiac function and long-term prognosis of T2DM + AMI patients after emergency PCI. 

Metabolic imaging of 18F-FDG PET has been approved in evaluation of myocardial viability. Most people thought that in detection of myocardial viability, PET was the only reliable index that can judge local myocardial viability before coronary artery recanalization [7]. Range of viable myocardium can predict recovery condition of left ventricular function after revascularization. Many studies indicated that after revascularization, cardiac function can significantly improve in patients with viable myocardial in myocardial infract region complicated severe dysfunction [8]. Therefore, PET/CT examine can not only understand activity of myocardial tissues, but also predict LVEF, make risk classification, and assist judge prognosis in MI patients [9, 10].

There was study indicated that after revascularization, 25%~40% CHD patients with left ventricular dysfunction and viable myocardium in myocardial infract region showed potential of improving LVEF [11]. Revascularization can improve local and overall contractility of myocardium, then improve symptoms of heart failure and exercise capacity in patients with viable myocardium, Coronary artery lesion is widespread in diabetic patients complicated with AMI, and the present study also indicated that percentage of patients with multiple vessel coronary disease was higher in these patients. Because microcirculation is severely damaged, tiny arteries in myocardium are extensive stenosis, which is unfavourable to establish collateral circulation and reperfusion in diabetic patients, therefore, once MI occurs, its infarct area is larger and patients more easily develop complications such as heart failure, arrhythmias, shock and infection, increasing mortality rate of patients in diabetic patients. All subjects enrolled in the present study received revascularization and there was no significant difference in cardiac function before revascularization between two groups. Thus, influence of viable myocardium in myocardial infract region on cardiac function can be evaluated. 

Left ventricular remodeling after AMI is defined as left ventricular progressive enlargement and functional decline started in several hours after AMI and continues for several months, even several years. Left ventricular diameter is a common index reflecting left ventricular remodeling. The present study found that LVEDd of viable myocardium group was significantly lower than that of no viable myocardium group before PCI, and the trend kept until 12th month, it indicates that revascularization of patients with viable myocardium can avoid further left ventricular enlargement and relieve progression of left ventricular remodeling, consistent with other reports.

In summary, cardiac overall systolic function is significantly better and left ventricular remodeling is significantly less in diabetic patients with AMI and viable myocardium compared with patients without viable myocardium. Therefore, viable myocardium in myocardial infract region possesses high predictive value in short-term and long-term ventricular remodeling and change of cardiac function in diabetic patients with AMI. 
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