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Comparison between 320-slice spiral computed tomography and coronary angiography for diagnosing coronary artery disease

 /MIRIGULI, HAIRENISHA, TU Liang-zhen// Department of Cardiology, People’s Hospital of Xinjiang Uygur Autonomous Region, Urumqi, Xinjiang, 830001, China
Abstract: Objective: To study clinical application value of 320-slice spiral computed tomography (SCTCA) for diagnosing coronary artery disease. Methods: A total of 85 patients underwent 320-slice spiral CT and selective coronary angiography (CAG). With CAG as gold standard for diagnosing coronary heart disease (CHD), sensitivity, specificity, positive predictive value, negative predictive value and accuracy were compared between 320- SCTCA and CAG. Results: Sensitivity was 95.65%, specificity was 74.36%, positive predictive value was 81.48%, negative predictive value was 93.55% and accuracy was 85.9% diagnosing coronary artery disease by 320-slice spiral CT. Conclusion: 320-slice spiral computed tomography is a simple, safe, reliable non-invasive measurement, may be used for screening coronary heart disease and reviewing after operation. 
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摘要：目的：探讨320排螺旋CT冠状动脉成像对冠心病诊断的临床应用价值。方法：85例病人先后进行320排螺旋CT冠状动脉成像（SCTCA）和选择性冠状动脉造影(CAG)。以CAG为诊断冠心病(CHD)的“金标准”，比较320排螺旋CT检出CHD的敏感度，特异度，阳性预测值，阴性预测值和准确度。结果：320排螺旋CT诊断CHD的敏感性，特异性，阳性预测值，阴性预测值, 准确度分别是：95.65%(44/46)、74.36%(29/39)、 81.48%(44/54)、93.55%(29/31)、85.9%(73/85)。结论：320排螺旋CT冠状动脉成像是一种简单易行、安全可靠的无创性检查，可作为冠心病的筛选及术后复查的方法。
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1. Data and methods

1.1 General data

A total of 85 patients who were diagnosed or suspected as coronary heart disease (CHD) from Dec 2010 to Oct 2011 received 320-slice spiral CT coronary angiography（SCTCA）and coronary angiography (CAG), among which there were 58 cases male, 27 cases female with age (55.39±8.71) years old. Diagnosis of CHD by 320-slice spiral CT was compared with selective CAG as gold standard,    

1.2 Measurement methods 
The instrument for measurement was Toshiba Aquilion ONE 320-slice CT. The 320-slice CT scanning accomplished examination for heart to obtain organ three-dimensional dynamic image

only need 0.35s. All patients were sinus rhythm, and heart rate was controlled within 50~70 (58±12) times/min when undergoing 320-slice spiral CT scanning. A total of 55~65ml non-ionic contrast medium was injected into antecubital vein in speed of 4.5ml/s~5.5ml/s by high pressure syringe, and then 30ml~40ml saline was injected in the same speed also. Artificial intelligence method was used to trigger scanning and scanning range was from bifurcation of trachea to 1cm below heart diaphragmatic surface. According to heart rhythm of patients, prospective or retrospective electrocardiogram (ECG) gating technology was applied. Best R-R phase reconstructed image were chosen and delivered to Vitrea workstation. Many kinds of reconstruction methods [multi planar reconstruction (MPR), contour planar reconstruction (CPR)，maximum intensity projection (MIP) and volume reconstruction (VR)] were used to evaluate left and right coronary artery, their main branches and left ventricular function [1-2]. 

1.3 Judgment of coronary artery stenosis

For normal coronary artery, vascular inner wall was smooth, no atherosclerotic plaque exists and forward blood flow reaching thrombolysis in myocardial infarction (TIMI) grade 3. The mild stenosis of coronary artery was defined as vascular diameter stenosis 25%~49%, moderate stenosis was 76%~75%, severe stenosis was 50%~99%, occlusion of coronary artery was vascular lumen completely occluded and forward blood flow was TIMI grade 0. Universal visual measurement diameter method [3] was used to judge coronary artery stenosis in selective CAG or 320-slice spiral CT. Calculation formula of coronary artery stenosis: vascular lumen stenotic extent = (diameter of normal vessel at proximal heart end of stenotic site – diameter of stenotic site)/ diameter of normal vessel at proximal heart end of stenotic site ×100%. There were two experienced physicians from department of radiology analyzing stenotic extent of coronary artery with blinded method [4].

In CAG, catheter method was used to quantitatively evaluate stenotic extent of coronary artery; diameter stenosis percentage ≥50% was regard as CHD. 

1.4 Statistical analysis

SPSS 16.0 edition software was used for statistical analysis. Measurement data were presented as mean ± standard deviation (
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±s), t test was used to compare.  Numeration data were presented as percentage and underwent chi-square test. P<0.05 was regard as possessing significant difference. 

2. Results

2.1 General data
    General data of all patients were shown in table 1.

2.2 Comparison between SCTCA and CAG 

      Examined results of SCTCA and CAG in 255 main coronary arteries of 85 patients were shown in table 2. Sensitivity, specificity, positive predictive value and negative predictive value of SCTCA diagnosing coronary artery were 95.65%(44/46), 74.36%(29/39), 81.48%(44/54) and 93.55%(29/31) respectively according to number of patients, and they were 91.67%(66/72), 79.23%(145/183), 63.46%(66/95) and 96.03%(145/151) respectively according to number of vessel coronary disease
Table 1  General data of patients (n=85)
	Gender (Male/Female)
	58/27 

	Mean age (years old)
	55.39±8.71   

	Body mass index (kg/m2)
	24.58±5.36

	Risk factors (n，%)
	

	Hypertension
	45(52.9)         

	Diabetes mellitus
	21(24.7)

	Hyperlipidemia
	35(41.2)

	Family history
	32(37.6)

	Smoking
	30(35.3)

	Symptoms (n, %)
	

	Typical angina pectoris
	55(64.7)

	Not typical angina pectoris
	30(35.3)


Table 2  Results of SCTCA diagnosing coronary artery disease  

	
	Lumen stenosis≥50%
	Lumen stenosis＜50%

	According to number of vessels
	
	

	SCTCA  
	
	

	  ≥50% (n=104)
	66
	38

	  ＜50% (n=151)
	6
	145

	According to number of patients
	
	

	SCTCA  
	
	

	  ≥50% (n=54)
	44
	10

	  ＜50% (n=31)
	2
	29


Note: SCTCA: Spiral computed tomography coronary angiography.
3. Discussion

Selective CAG is regard as gold standard for diagnosis of CHD, but it’s an invasive measurement, and its cost is expensive [5-7]. Along with non-invasive measurements such as ultrasound, multi-slice spiral CT and cardiac MRI etc. developing, diagnostic technology tends to be non-invasive in recent years [6]. The 320-slice spiral CT possesses multi- slice detector system, can acquire image data of four or more layers at the same time, significantly decrease volume scan time, and possesses high spatial and time resolution, can display main artery and grade 2~3 branches of coronary artery, so it’s a good non-invasive measurement for coronary angiography [8-10]. 

Olson et al [11, 12] studied severity of coronary atherosclerosis in 58 CHD patients using multi slice spiral CT and CAG, pointed out that correlation coefficient was 0.73 between multi slice spiral CT and CAG, sensitivity was 79%, 73% and 80% in measuring stenotic extent<50%, >50% and >75% respectively in multi slice spiral CT, its specificity was 97%, and it possessed very good negative predictive value. In the present study, sensitivity was 95.65%, specificity was 74.36%, positive predictive value was 81.48%, negative predictive value was 93.55% and accuracy was 85.9% diagnosing coronary artery disease by 320-slice spiral CT, was similar with recent overseas preliminary study [13]. So SCTCA possesses good value in diagnosing coronary stenosis, can be regard as a preliminary screening method for high risk population of CHD.  .

There are still many disadvantages in 320-slice spiral CT. It can’t completely eliminate artifacts caused by heart beat or breath, and cannot obtain good images in patients with rapid heart rate or arrhythmia; severe calcification of coronary artery wall also affects judgment of lumen stenosis, it can’t display small coronary artery under grade 3. It must be further study to overcome above-mentioned shortages.
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