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MDCT MR

Hyperenhancement of the subepicardial myocardium layer of LV lateralwall on CT corresponds to the enhanced zone on the MR images

Identification of arrhythmic substrate by CCT(contraindications to CMR)
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Correlation between left and right ventricle end-diastolic and end-systolic volume and EF measured at CCT and CMR.
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Aim of this study is to prospectively evaluate whether in alarge cohort of consecutive patients with significant VAassessed by an electrophysiology specialist and normalfindings at echocardiography, cardiac MRI may identifypatients with structural heart disease whose risk has beenunderestimated by a third-level transthoracicechocardiography.



Results

CMR was diagnostic of a definite structural cardiac disease in 241 patients(25.5%)
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LAD LCX RCA

Master athletes (42 yo, cyclism), NSVT at ECG-Holter (PVB, RBBBmorphology), TT echo normal.



CTA vs CMR
CTA CMR



CTA CMR

EMB: ARVD





Cardiac CT for VT Ablation

J Am Coll Cardiol Img 2016;9:822–32

CT scans identified scars in 39 patients anddefined left ventricular wall involvementand mural distribution

CT identified segments characterized bylow voltages with good sensitivity (76%),good specificity (86%), and very highnegative predictive value (95%).

This information may offer assistanceto plan EAM and RFCA procedures andis potentially suitable for EAM-imagingintegration.





Cardiac CT for VT Ablation

In 28 pts image co-registration withelectroanatomical mapping wassuccessful and accurate in all patients(position error 2.8 ± 1.3 mm).
At sites without evidence for scar,epicardial bipolar voltage decreasedsignificantly (p < 0.001) with increasingfat thickness
Epicardial fat >7 mm and the presenceof coronary arteries are importantreasons for epicardial ablation failure.

Visualization of fat thickness during theprocedure may facilitate interpretationof bipolar electrograms andidentification of ineffective ablationsites.
J Am Coll Cardiol Img 2013;6:42–52



Coronary arteries + epicardial fat + scar: fusionimaging with EAM
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J of interventional cardiac electrophysiology 2019



Diagnostic imaging obtained by cardiac CT combined with EAM to guidepatient’s SBRT treatment
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Hystory

Male 73 YO.

DCM , non-ichemic form, HFrEF. ICD/CRT since 2010 (notMRI safe)

Known since 2016 for VT storm.

Recent admission of storm refractory to medical therapy

June 2019 admitted in our Centre for ablation

Clinical case: assessment of arrhytmic substrate withCCTA: Planning of VT ablation



TTEchocardiography
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• Bad friends to cMRI
• Electronic devices (endocardial systems or not): safety /artifacts
• Rhythm disorders impacting on quality
• Comfort and safety for unstable patients



Role of cCT in LV scar-related VTs
• Scar characterization:• endo vs. epicardial / transmural; segments involved (ofparticular relevance in non-ICM patients)
• Mapping in an integrated modality
• As anatomical guide for a transpericardial approach• Coronary arteries location and assessment• Intracavitary thrombi detection• Epicardial fat evaluation (thickness and distribution)



Patient preparation withBB/ivabradine andnitrates before CT toimprove image quality

0-100% ECG-gatedcardiac CT scan
Coronary anatomyevaluationBiventricular volume andfunction

1.5 ml/kg contrast mediuminjection (single o doublebolus) followed by saline

8-10 min after contrastinjection
ECG-gated cardiac CTscan Myocardial fibrosisevaluation

Dedicated post-processing to obtain a new DICOM including only myocardialfibrosis, epicardial fat and coronary anatomy

CT Protocol



Cardiac CT was performed: normal coronary arteries



Cardiac CT was performed: important insights for a safe epicardial approach

EPI Approach: left lateral subxiphoid



Cardiac CT was performed: non ischemic fibrosis on LV mid-basal septum



3-Dimensional reconstruction for integration with invasiveelectroanatomical mapping

Scar

Epicardial fat

Coronary arteries



EAM Epi : scar at CTA



EAM Endo scar at CTA



cCT - image-integration in VT ablation:practical benefits

• Supporting the right approach and strategy• Clues for pericardial puncture
• Relevant information for endo-epicardial mapping(anatomical landmarks, fat)• Avoiding intraprocedural coronary angiography
• Combined information for navigation (realanatomy) and ablation (more accurate target)



Combined information for navigation (real anatomy) andablation (more accurate target)



Thank you for the attention !!
• Prof Dr Daniele Andreini MD, PhD, FESC, FSCCT
• Associate Professor of Cardiovascular Disease, University of Milan, Italy• Director of Cardiology and Cardiac Imaging Division, IRCCS OspedaleGaleazzi Sant’Ambrogio, Milan, Italy• Scientific Advisor, Cardiovascular Center OLV Aalst
• Associate Editor of the Journal of CV Computed Tomography• Section Editor (Noninvasive imaging) of the Eurointervention• Chairman of Europe Committee, Society of CV Computed Tomography• Member of GuideLines Committee, Society of CV Computed Tomography• Member of Scientific Documents Committee, European Association of PCI• Member of Scientific Documents Committee, European Association of CVI• Member of Scientific Board, EuroPCR

• Daniele.andreini@unimi.it• Daniele.andreini@grupposandonato.it


