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Abstract 

 

Background: An evaluation of motor evoked potentials (MEPs) elicited by TMS over the motor 

cortex (M1) provides a quantification of cortico-spinal excitability at the time of stimulation with 

the following MEP estimations: latency, peak-to-peak amplitude (Vpp), duration (iDur), 

terminal-excluded duration (eDur), number of turns (NT), number of phases (NP), area under the 

curve (AUC), thickness and size index [1]. Perhaps latency and Vpp are the mostly used 

measures in the research and clinic. Currently, there are various (free) tools available for 

estimation of above-mentioned MEP measures in so called on-line and off-line mode. However, 

the amplitude of MEP response can vary due to fluctuations in neural excitability at the cortical 

and spinal levels, therefore an estimation of the MEP latency degrades with the lower amplitudes 

(Fig. 1). 

 

Study objective: The aim of the present study was to present a new algorithm for MEP latency 

estimation which improves the accuracy of latency estimation and to compare it with: the 

standard method (available algorithms) [2,3,4,5,6] and manual estimation. 

 

Methods: The proposed algorithm was applied on total of 700 signals (MEPs) recorded in ten 

healthy subjects. It was found that available algorithms lack precision in MEP latency estimation 

for the Vpp lower than 100 µV, where signal-to-noise (S/N) ratio is lower than with “strong” 

MEPs. 

 

Results: The proposed algorithm for MEP latency estimation proved to be successful as the 

standard methods and accurate enough within a manual assessment, with significantly better 

achievements of the proposed algorithm compared to the standard method in the percentage of 

hits for MEPs with amplitudes lower than 100 microvolts (78,02 % versus 47,83 %). Significant 

differences have been found in the percentage deviation index (PDI) for MEP latency estimation 

(referring to MEP signals with amplitudes lower than 100 µV) between the proposed algorithm 

and the standard method using manual assessment as reference.  

 



Conclusions: The study present a new algorithm for MEP latency estimation and validation 

results to prove its efficacy. We believe that a new algorithm for MEP latency estimation will be 

an additional armamentarium in MEP latency estimation, especially when analysing signals with 

low MEP amplitudes values. 

 

 

 
 

 

 
Fig. 1. An example of two MEP response evoked after single magnetic pulse to the M1 
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