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The aim: The aim of this paper is to evaluate the instent restemosis phenomenon, using the analysis of the predictive risk factors in the occurrence of in stent restenosis, the assessment of the treatment with nanoparticles respectively the study of the coronary plaque associated with instent restenosis using latest imaging methods such as Computed Tomography angiography, Optical Coherence Tomography and Intravascular Ultrasound.  


Study 1: We retrospectively analyzed a number of 58 of instent restenosis in  55 patients who were revascularized through coronary angioplasty with stent implantation for an acute coronary syndrome. We analyzed clinical factors, the existence of the comorbidities, factors related to the revascularization procedure and echocardiographic parameters in each patient. 

Results: In what concerns the systemic factors it was not concluded a statistical significant correlation with in-stent restenosis for the patients who presented diabetes mellitus and those who presented uncontrolled  high blood pressure. Analysis of the coronary flow like TIMI 0 or higher (1,2, or 3) did not underline any statistically significant difference in the coronary  flow from this point of view (p=0,38). The analysis of the cholesterol values of the revascularized patients showed a direct and statistically significant correlation between the the cholesterol values after revascularization and during follow-up and the degree of instent restenosis as demonstrated by the imaging techniques. ( p=0,022 ) 
Even though the group of patients is a small one, we can conclude that after the analysis of these cases instent restenosis phenomenon is a plurifactorial one, apparently not inluenced by the severity of the initial coronary lesion or the procedure-related aspects. In our study, the only parameter which had a statitistical significance was represented by cholesterol values, which presented a direct correlation with the degree of restenosis. 

Study 2: In this study we followed 68 patients diagnosed with instent restenosis and presenting 75 instent restenosis lesions. 

The aim of this study was the research of the role of the treatment with drug eluting balloons impregnated with nanoparticles (Paclitaxel) in the prevention of instent restenosis, comparatively with conventional treatment methods represented by the angioplasty with drug eluting stents and conventional balloon coronary angioplasty.  The imaging assessment consisted Angio CT based analysis of the presence and degree of instent restenosis at 1 year from the revascularization for ISR. Also, we evaluated the coronary calcium scoring such as  the expression of the cardiovascular risk and the rate of progression of the coronary atherosclerosis before and after the revascularization for instent restenosis.  

Results: No patients treated with drug eluting balloon present any significant angiographical  instent restenosis, while 2 patients from this group presented rerestenosis type I with a stenosis of 25%, respectively 30%, without any indication for revascularization.  From the patients treated with drug eluting stents we found 1 patient with significant angiographical  instent restenosis and 3 cases of insignificant focal instent restenosis. In patients treated with concentional coronary angioplasty we found 6 cases who presented diffuse instent restenosis with a stenosis of over 70%.  

In comparison with other coronary segments, the analysis of the calcium scoring showed a significant calcium accumulation at the level of the anterior descending artery, followed by the left main. Also, we noticed higher values of the local coronary calcium scoring at the arteries responsible for acute coronary syndromes for which the initial stenting was performed. Furthermore, analysing the calcium scoring throughout the path of the vessel revascularized with DEB we noticed a higher increase of the coronary calcium scoring at the proximal level of the stent comparatively with the distal one (medium increase with 24 Agaston units the proximal segment comparatively with 7 Agaston Units in the distal one). 

So, we can conclude that the drug eluting balloon is a new method of treatment for instent restenosis which is more effective and has a superior safety comparatively with classical methods, succeeding to respond effectively to the necessities of the treatment for instent restenosis with the opening of new opportunities in the filed of endovascular therapy. 
Study 3: For this study, we have retrospectively analyzed a number of 27 patients with chest pain, who presented between 6 and 12 months from the percutaneous coronary angioplasty ( PTCA ) with stent implantation. All patients underwent Angio-CT with the assessment of the coronaries and the permeability of the stent. Afterwards, patients who presented instent restenosis underwent a coronarography, an Intravascular Ultrasound and Optical Coherence Tomography  examinations in order to be revascularized. 


Results: The assessment of the coronary plaques through Angio-CT showed the fact that the plaques responsibles for instent restenosis have the tendency to be larger in volume in comparison with native coronary plaques found on the same coronary vessel (plaque volume for ISR 91,2 mm3 vs 50,20 mm3) P <0.0001. Also, the examination using  Angio-CT points out that the plaques responsible for instent restenosis have as a histological feature a more numerous percentage of low density plaques <30 Hounsfield Units comparatively with native coronary plaques localized on the same coronary vessel (33.9 mm3 vs 18.2 mm3, p<0.0001).  The evaluation of the coronary plaque with the help of intravascular ultrasound showed the fact that the plaques responsible for instent restenosis have a high lipid content (41% vs 22,9%, p=0.05). The analysis with Optical Coherence Tomography (OCT) indicates the existence of an irregular shape of the vascular lumen in 43,1% of cases of instent restenosis comparatively with 27 % of cases with coronary native plaques localized in the same coronary vessel (p=0.05).   The thickness of the fibrous cap determined by OCT identified a thickness <100μm in 16 of the lesions responsible for instent restenosis and in only 9 cases the lesions were not responsible for instent restenosis (19%). This was associated with Angio-CT markers of vulnerability such as low density plaques   <30 UH in 12 cases (47.8% of the plaques responsible for restenosis and 28.5% of the coronary native plaques, p<0.001) and instability markers detected with VH-IVUS (necrotic core in 22,3 % of the lesions responsible for restenosis and 11,4 % of the lesions non responsible for restenosis, p=0.05 and more than 40% lipid content in 39,7% of cases with coronary plaques responsible for instent restenosis). 

In conclusion, characterisation of the coronary plaque using a complex system including Angio-CT multislice, VH-IVUS, OCT allows the identification of the multiple stages of evolution of the atherosclerosis inside the restenotic tissue from the vulnerable plaque. The vulnerability markers identified with Angio-CT multislice have been well correlated with the instability features identified with VH-IVUS and OCT. Also, the OCT examination indicates a variety of the plaque morphology inside instent restenotic lesions, thus presenting the proof of the existence of different stages of atherosclerotic evolution in these lesions. 

