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The aim :
The involvement of the left main lesions in the genesis of acute coronary syndromes, the complexity of the lesions and the method of revascularization are important factors influencing the short and long term survival. The aim of this study was to evaluate the incremental value of the Coronary Computed Tomography Angiography (CCTA) in providing new information to the classical coronarography for the characterization of left main lesions and in predicting the procedural complexity in patients with significant left main stenosis. 
Study 1
This prospective, non-randomized study included a number of 23 patients with acute coronary syndrome without ST elevation in which coronarography showed a significant LM stenosis. This study was performed in order to follow and compare the evolution of the patients whose indication for revascularization by PCI or surgical revascularization (CABG) was established based upon the information provided by classical coronarography and CCTA to those in whom the indication for revascularization was based only upon the angiographic Syntax score. In group 1 we have enrolled 13 patients (56,52%) at whom the evaluation of the LM lesion was realized based upon the angiographic  Syntax score associated with the informations obtained with CCTA. In group 2 we have enrolled 10 patients (43,48% ) where the evaluation of the LM lesion was based only on the angiographic Syntax score.  
Results: 
Patients from group 1 had a medium angiographic Syntax score higher than patients from group 2 (35,3 vs 32,4), this difference not being statistically significant. Dominant right coronary artery was found in 86,95% of cases, 13,05% of patients presented dominant left coronary artery. In 58,84% of cases LM lesions were located in the distal part, at the bifurcation sites. Aorto-ostial lesions were found in 15,38% of cases and in 30,76 % of cases we found shaft lesions.
Despite of the fact that Syntax score calculated angiographically was similar in both groups of patients, in group 1 the interventional revascularization rate of the LM lesion was 76,92 % comparatively with 50% in group 2. We divided both groups of patients into 3 subgroups: subgroup A with a low Syntax score  (< 22), subgroup B with an intermediar Syntax score (23-32), subgroup C with a high Syntax score (>32)  In patients with a high Syntax score (>32) the indication for interventional revascularization was 66,66% in group 1 in comparison with 50% in group 2 (p<0,05). In group 1, the surgical revascularization rate was 7,69% in comparison with group2 where surgical intervention was recommended in 20% of patients. Conservative treatment was indicated in group 1 at 15,38% of patients comparatively with group 2 where it was indicated at 30% of patients. The one year mortality was 7,69% in group 1 and 10 % in group 2. 
Study 2
We followed a number of 36 patients with myocardial ischemia and significant LM stenosis at the coronarographic evaluation, each patient being non-invasively explored with CCTA multislice 64 followed by coronarography and percutaneous revascularization.  The objectives of this study were to prove the correlation between the Syntax score evaluated with CCTA and coronarographic Syntax score in significant LM lesions, to establish an eventual correlation between the calcium scoring evaluated with CCTA and Syntax score determined with CCTA and coronarography in patients from the group study and patients with low, intermediar and high risk, and to identify possible predictors for complex  PCI procedures evaluated with CCTA and coronarography.  
Results 
We did not find any statistical significant differences between Syntax score determined with CCTA and coronarographyc Syntax score. Angiographic Syntax score was slightly lower than that calculated with CCTA in the studied group without pointing out a statistical significant difference. (29.1+/-13.3 vs 31.6+/-12.6, p=0.4). Results showed that in the low risk subgroup the angiography underestimates the severity of the lesions in comparison with CCTA (Angiographic Syntax score 13.0+/-4.8 CCTA Syntax score 18.9+/-7.6, p=0.03).  In the subgroup of patients with intermediar and high risk we did not find any statistical significant differences between Angiographic Syntax score vs  CCTA (28.2+/-4.1 vs 30.7+/- 8.1,  p=0.4) –for the subgroup with intermediar risk and respectively (42.4+/-5.9 vs 43+/-8.2, p=0.8)- for the subgroup with a high risk. Our results showed a good correlation between calcium scoring determined with CCTA and angiographic or CCTA Syntax score (r=0.72, p<0.0001 respective r=0.69, p<0.0001). 
We followed the correlation between the LVEF and Syntax score determined with CCTA and angiography. Our results show a significant statistical negative correlation between the LVEF and CCTA and angiographic Syntax score (r= -0,38 p=0.019, IC 95% (-0,63, -0,068) respectively r=-0,4, p<0.014, IC 95% (-0,64, 0,08). The quantity of the used contrast medium and total fluoroscopic time are loyal markers of a complex revascularization procedure. Our results show a good correlation between the quantity of contrast  medium used during PCI procedure and angiographic respectively CCTA Syntax score. (r= 0,473,  p=0.0036, IC 95% (0,17, 0,69)- for angiographic Syntax score and (r= 0,476,  p=0.0033, IC 95% (1.34, 6.19)- for CCTA Syntax score respectively between the fluoroscopic time and CCTA and angiographic Syntax score  (r= 0,385,  p=0.02, IC 95% (0,061, 0,673)- for angiographic Syntax score and  r= 0,404,  p=0.014, IC 95% (0,88, 0,64)- for CCTA Syntaxscore. We have followed the correlation between the existence of coronary calcifications determined with calcium scoring through CCTA and LV systolic dysfunction quantified with LVEF.   Our results   showed an insignificant statistical negative correlation between calcium scoring and LVEF r=-0,212, IC 95% (-0,08;0,02) p=0,213.

We also determined the total calcium scoring in  the subgroups of patients with low, intermediar, and high Syntax score. In the low risk subgroup the calcium scoring was 374,6, in the intermediar subgroup the calcium scoring was 746,4 and in the subgroup with high risk the calcium scoring was 1046,6 (p =0.0004.) The medium volume of the LM plaque was significantly bigger in the subgroup of patients with CCTA Syntax score which is higher in comparison with  the plaque volume found at the subgroup of patients with intermediar Syntax score,  this statistical significant difference being also noticed between the subgroups with low and intermediar risk. (the medium volume 73,5mm3 for the  low risk subgroup vs. 86mm3- for the intermediar risk subgroup vs. 115,5 mm3 –for the high risk subgroup, p <0.003 ).
Another objective of the study was to identify factors with predictive value for the procedure`s complexity determined with CCTA and coronarography. In cases who required complex revascularization procedures both angiographic and CCTA Syntax score was significantly bigger comparatively with those who did not require complex procedures(24.5+/-11.5 vs 32.2+/-14.6,  p=0.09-for angiographic Syntaxscore respectively 35.3+/-11.5 vs 25.2+/-11.3, p=0.01-for CCTA Syntax score), without that obtained data to present statistical relevance in case of angiographic Syntax score. Meanwhile, the calcium scoring was significantly higher and the plaque volume significantly bigger in cases who required complex revascularization procedure. (299.5+/-359.6 vs 917.3+/-495.4, p=0.04 for calcium scoring, 797+/-28.5mm3 vs 108.7 +/-25.3 mm3, p=0.002  for plaque volume). 

Multivariate analysis identified the following parameters determined with CCTA as being the most important risk predictors for complex intervention in LM lesions: plaque volume (Odds Ratio 8.00, p=0.008), calcium scoring (Odds Ratio 6.37, p=0.02) and CCTA Syntax score (Odds Ratio 6.87, p=0.01). Syntax score determined with conventional angiography was associated with a high risk from the point of view of the necessity of a complex revascularization procedure of a LM lesion, altough with a lower statistical significance in comparison with the parameters determined with CCTA (Odds Ratio 4.47, p = 0.04)  
Conclusion:
The complementary evaluation with CCTA of LM lesions offers valuable suplimentary information about the complexity of the atherosclerotic lesions found at this level and could be extremely useful for establishing the interventional indication for revascularization in cases with high risk stenoses, meanwhile having a role in predicting postprocedural mortality. This study proved that CCTA Syntax score provides a more accurate risk stratification in patients with significant LM stenosis in comparison with conventional angiographic Syntax score. There is a good correlation between Syntax score determined with CCTA and the angiographic one, particularly at the subgroup of patients with high Syntax score, this analysis not being found in the medical literature. Because of the fact that in other cases the angiography underestimates the severity of the lesions, we can conclude that the incremental value of CCTA in comparison with conventional angiography is obvious especially in high risk patients.  Generally these lesions are characterized by the existence of severe calcifications, with significant characteristic atheromatous overload evaluated with a higher accuracy using CCTA. 
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