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Figure S1: The HFO peak frequency change before, during and after 
stimulation with high-frequency DBS. The stimulation was split into 2s 
segments to show the change of frequency over time. The peak frequency 
was ~250 Hz before stimulation and shifted to between 350-400 Hz 
immediately with the onset of stimulation. It asymptotically decreased, 
settled at ~300 Hz after 16-18s and shifted back to ~250 Hz after cessation 
of stimulation. The peak frequency during pre- and post-stimulation were 
not significantly different (Wilcoxon signed-rank test, p>0.05, n=27). There 
was a significant difference in peak frequencies between all 2s consecutive 
blocks (Wilcoxon signed-rank test, p<0.05, n=27) except the last two, 
indicating the settlement towards the end of stimulation period. All high-
frequency stimulations were combined since there was no difference 
between their peak frequency over time (Figure 5E). 

 

 

Figure S2: The HFO induced during high-frequency stimulation is not due to inter-pulse evoked activity. (A) The original 20 Hz stimulation segment 
(blue line) was aligned with respect to the stimulus pulse, trimmed and then concatenated to mimic the 160 Hz stimulation (red line). That is, the 
50ms inter-pulse waveform in 20Hz stimulation was shortened to 6.25ms, to match the period of 160 Hz stimulation and concatenated back to 
effectively obtain a 2.75s segment. (B) The TFM was computed with the concatenated data, which lacked the HFO seen in 160 Hz stimulation of 
the same patient despite clear repetition of the ECA between pulses. If HFO in the spectrum was caused by repeated ECA waveforms, it would have 
appeared in the TFM of the concentrated vector presented in B. This analysis was conducted in addition to the template removal approach (Figure 
4), to test the dependence of ECA and HFO activity. 

 

 

 

Figure S3: The photograph of bipolar microelectrode (Microprobes for 
Life Sciences Inc, MD, USA) used during recordings (top). The high-
impedance tip (0.6-0.8MOhm) is used for the monitoring of single unit 
activity for border detection, whereas 0.5mm wide stainless-steel rings 
situated 3 and 4 mm above the tip were used to record LFPs and deliver 
stimulation. A monopolar microelectrode (Neuroprobe, AlphaOmega, 
Israel) is also pictured for comparison (bottom). Both electrodes are 
identical with their physical dimension such as outer diameter and length. 
The top microelectrode contains two stainless steel rings to achieve 
bipolar stimulation and recording. 

 

 

 



Table S1: Patient demographics and the performed experiments. * denotes three patients (pts 8-10) where the 20 Hz stimulation was not delivered 
due to time limitations. 

Patient Info Experiments Performed 
Pts Hemisphere Out-130 Hz 20 and 130 Hz 160 and 180 Hz 
1 Left, Right    
2 Left, Right    
3 Left, Right    
4 Right    
5 Left    
6 Right    
7 Right    
8 Left  *  
9 Left  *  

10 Left  *  
11 Left    
12 Right    
13 Left    

 
 


