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Objectives: Magnetic resonance imaging (MRI) is an established method for evaluation of 
myocardial structural changes in animal experiments. Aim of our work is to compare two 
analytical methods for radiofrequency ablation (RFA) lesions assessment – high-density MRI and 
gross anatomical examination (considered a gold standard). 
Methods: Using the remote magnetic navigation system (Niobe ES, Stereotaxis), RFA (30W and 
40W, 60 sec) were performed in two pigs creating endocardial lesions in the left ventricle (LV) 
of each animal. T2-weighted 9.4T cardiac MRI scans (Bruker Biospec) were performed on 
explanted hearts and compared to gross pathology. Anatomically corresponding lesions were 
evaluated based on the following parameters: maximal diameter (A), maximal depth (B) and 
volume (V). On the gross anatomy sections, lesions volumes were calculated using the formula 
V = [0,75 x ? x (A/2)^2 x (B-C)]–[0,25 x ? x (D/2)^2 x (A–2xC)], where C and D stands for depth at 
the maximal diameter and lesion surface diameter, respectively. On MRI, lesions diameters and 
volumes were evaluated using ImageJ/Fiji software (National Institutes of Health, USA). 
Results: In each animal, 10 LV endocardial ablation lesions were created. Lesion appearance 
were well defined on the MRI and gross anatomical examination. Comparison of the 
corresponding lesions by MRI and pathology showed, there were no statistically significant 
differences in terms of averaged maximal diameter (12.0±1.5mm and 11.3±1.7 mm, 
respectively, p=0.40) and averaged maximal depth (8.8±1.1 mm and 8.1±1.4mm, respectively, 
p=0.39). However, volumes of lesions calculated on gross anatomy samples were significantly 
lower (337.2 mm3) in comparison to MRI-based analysis (772.7 mm3), p=0.0002. The reason of 
this discrepancy is an approximation character of the formula used for gross anatomy-based 
calculation. 
Conclusion: Evaluation of ablation lesion diameters is more precise and adequate using MRI 
than gross pathology examination. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


