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NON INVASIVE CORONARY ARTERY IMAGING BY MULTI-DETECTOR SPIRAL COMPUTED TOMOGRAPHY: COMPARISON WITH INVASIVE CONVENTIONAL CORONARY ANGIOGRAPHY
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Background: The multi-detector spiral computed tomography (MCT) has been recently introduced as a non-invasive method in the diagnosis of several cardiac disease. Probably it is the most promising technique to replace conventional coronary angiography (CA) as non-invasive diagnostic procedure in the study of the coronary circulation. Nevertheless few studies have compared the reliability of MCT in comparison with CA. 

The aim of this study was to evaluate the diagnostic accuracy of MCT in clinical routine for the detection of significant (>50%) coronary arteries stenosis and occlusion, compared with CA. Material and methods: 208 consecutive patients, from March 2003 to October 2004, underwent MCT coronary angiography  (in the Euganea Medica Diagnostic Center Pd). Among them, those who had undergone invasive CA (at the Division of Cardiology of the University of Padova), and for whom the time between the two examinations was less than 12 months, have been retrospectively selected. Patients who presented with an acute coronary syndrome or revascularization intervention in the time span between the two examinations were excluded from the study. A total of 35 patients (77% men, mean age 63 (±10) years) were included in this study. The average time between the two examinations was 97+ 95 days. 11 patients received coronary stents implantation, 4 patients had coronary-artery bypass grafts (a total of 9 grafts). Patients with  heart rate above 65 beats/min received oral β-blockers before the scan, unless contraindicated. 
CT images were acquired using a LightSpeed Plus 16 slice CT scanner (General Electric Company, Milwakee, WI, USA) with a collimation of 16 x 0,625 mm; a rotation time of 0,5 sec, tube voltage 120-140 kV, and tube current 350-450 mA. Retrospective ECG gating was used for image reconstruction. The quantitative analysis of calcifications was performed for all patients (save one) using Smart Score software (General Electric Company, Milwakee, WI, USA), and the results were expressed as Agatstone Score Equivalent (ASE). The CT data set of each patient was evaluated by two investigators together (a radiologist and a cardiologist). All selected patients had undergone a CA with a conventional procedure. The images obtained by the CA have been examined by a cardiologist. The coronary arteries were subdivided into 17 segments, using a modified AHA classification. Only angiographic segment >2mm were considered for analysis, including both segments with stents and surgical grafted segmants. No segments were excluded, even in presence of artefacts.  Each coronary artery segment was declared either ‘50% or more stenotic’ or ‘normal or <50% stenotic’. Results: A total of 399 segments were analysed separately, 18 of them presenting one or more stents; 9 bypasses were also evaluated (venous grafts n=6, LIMA=3). The sensitivity of MCT for detection of significant lesions was 72%; specificity was 97%; positive predictive value 81%; negative predictive value 96% and accuracy 94%. When considering a threshold of 1000 ASE as criteria for severe calcifications, MCT correctly evaluated 96,5% of coronary arteries segments for patients with ASE<1000, compared with 86,3% in patients with ASE>1000. When limiting the analysis to the 18 coronary arteries segments with stents, CA detected a total of 2 lesion >50% intrastent; the MCT correctly assessed only 1 of these 2 significant lesions (the other was missed) and correctly defined the remaining 16 as free of any significant stenosis. The analysis on the 9 coronary by-pass have shown that, both for CA and for MCT,  3 venous grafts were occluded whereas the remaining 6 (3 venous and 3 in LIMA) were patent and free of any significant stenosis. Discussion: The results have been satisfactory and are closely similar to those reported in literature, even if the examinations used in this study were gathered from clinical routine. With regards to the by-pass analysis, the two methods have shown a complete agreement in the recognition of patency or occlusion. With respect to the analysis of stented segments, our study has shown that their patency has always been correctly identified by MCT. Finally, it is worth to note that the greatest number of errors per patient was in patients with the highest calcium score. 

