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Introduction
The electrocardiogram (ECG) is one of the oldest electrical measurements of the human body and provides instant information on the cardiac function as well as mechanical or structural changes in the heart. The vectorcardiogram is a related tool that represents electric activity as the direction of a vector and the average cardiac anatomical location of activation over time [1].
Description of the problem
Although ECG contains information on heart anatomy as waveforms are majorly determined by the 3D shape of the heart in relation to the electrodes, creation of the average cardiac anatomical location of activation is based on underlying assumptions on the heart model and orientation as well as torso model and electrode placement. Contrary to ECG which is patient-specific, remaining models (heart, torso, electrodes) are generic. 
Providing personalized, patient specific heart, torso and electrode placement models can facilitate estimation of the average cardiac anatomical location of activation and further improve its diagnostic performance in detection of abnormal ECGs. One readily available source of such information can be Computed Tomography (CT) scans.
Related work
It has been shown that vectorcardiographic derived positions of the electrical activity (PathECG) as well as waveforms (WaveECG) can be used in rapid identification of ECG abnormalities [2][3].
Digital twin technology has proven to be a great approach for many tasks in the medical field [6]. On top of that, it’s a way in which medicine becomes more personalized and patient oriented.
Medical imaging data, besides being by itself a modality very useful for diagnostics, has also been shown to be a great tool for enhancing other diagnostic methods. MRI and CT scans have already been used in generating more accurate 3D heart models for electrophysiological simulations [7], creating highly personalized heart models for SCD risk assessment [8] or generating reconstructions of aortic valve for calcification quantification [9].
Solution of the problem
Estimated from CT:
- chest depth and width at position heart (to estimate chest dimensions)
- estimate heart position and orientation
These parameters can then be used by CineECG to adapt the torso and heart model to compute a more patient specific PathECG [4][5].
Conclusions and future work
This research presented a novel method of injecting additional patient-specific information to the creation of vectorcardiogram-derived PathECG based on CT scans. However, only chest dimensions and heart position and orientation were used. The presented method will be further improved to develop a full patient specific heart and torso model including actual lead placement in order to maximize the diagnostic performance of methods using PathECG to identify ECG abnormalities.
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