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Table 1 represent the effect prior and after pT-TMS for each depression patient. Table 2 shows the statistics for the depression patients 
using unpaired t-test. Six patients had significant results (marked bold). Figures 1-4 represent the maps of the application of FFT on MEG 
data before and after one month treatment with pT-TMS. The numbers in the maps in each square give each of the 122 channels of the 
MEG system. Different colors represent different primary dominant frequencies. In our previously published work we applied pT-TMS 
to depression patients and used different methods of analysis [2-4]. In this research we provide brain maps with the primary dominant 
frequencies before and after pT-TMS for every patient. The depression patients were evaluated clinically 7 days after the initial appliance 
of the pT-TMS, with the majority of them to have a progressive worsening of their status prior to the treatment. So, they applied after the 
pT-TMS every night (23.00 pm). The majority of them after one month after nightly applied of the pT-TMS mentioned that they had benefit 
from this treatment (Table 2). The technique of pT-TMS has some prospective to be a noteworthy, non-invasive safe method in managing 
depression patients. However, additional investigations with a larger number of depression patients is acquired before firm conclusions 
can be drawn.

The pico Tesla-TMS tool invented by Anninos and Tsagas [1] is a modified helmet that covers frontal, vertex, right and left temporal, 
right, left parietal and occipital brain regions of every subject. It contains up to 122 coils which are arranged in five array groups. It creates 
pT-TMS modulations of magnetic flux in the alpha frequency range (8 - 13 Hz) of every patient and produces a square wave so that to 
resemble the firing activity of the neurons of the brain [2-4].

A whole-head 122-channel MEG system was used in an electromagnetically shielding room in our lab to obtain records with sampling 
frequency rate 256 Hz and associated Nyquist frequency 128 Hz. Our study population was 7 female and 3 male volunteers with ages 
ranging between 25 - 40 years [2-4]. All depression patients prior to the process signed informed consent for the method and the plan of 
the study. The study has been approved by the Research Committee of the Democritus University of Thrace (code number 80347). 

The patients haven’t got any medication for 24 hours during the MEG study. The MEG data were visually inspected carefully off-line 
and cleared from artifacts. Each recording lasted 2 minutes in order to make sure alertness for each subject. Our laboratory developed a 
software that gives brain maps with the use of Fast Fourier Transform (FFT). We used the alpha rhythm for the calibration of the electronic 
device [2-4]. 
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Figure

1 7 7 5 5 7 7 5 5 5 7 7 7 5 7 Figure 1
2 7 5 3 7 5 7 3 7 3 4 3 7 7 6 Figure 1
3 4 7 5 7 4 7 5 7 5 6 5 7 4 7 Figure 1
4 6 7 7 6 6 5 7 7 5 7 7 7 6 7 Figure 2
5 2 7 6 7 2 7 2 7 2 7 2 7 7 7 Figure 2
6 2 7 6 7 2 7 2 7 2 7 2 7 7 7 Figure 2
7 7 7 3 7 3 7 3 7 5 7 7 7 3 7 Figure 3
8 2 7 3 4 4 6 4 4 3 5 3 6 6 6 Figure 3
9 2 2 3 6 3 5 6 6 3 2 7 6 3 3 Figure 3

10 7 7 3 7 7 7 3 7 5 7 7 7 3 7 Figure 4

Table 1: We see the maximum frequency between the first MEG recording before pT-TMS and the MEG recording after 
one month treatment with pT-TMS for each of the 10 depression patients .  

(P: Patient Number; RT: Right Temporal; LT: Left Temporal Region; RP: Right Parietal Region; LP: Left Parietal; F: 
Frontal; V: Vertex; O: Occipital; BS: Before pT-TMS; AS: after pT-TMS. The last column is shown the Figure ures for the 

maps of the spatial distribution for the first dominant frequencies before and after pT-TMS).

Patients Mean F (BS ± SD) Mean F (AS ± SD) P Values, t-test
1 5.86 ± 1.07 6.43 ± 0.98 0.3169
2 4.43 ± 1.90 6.14 ± 1.21 0.675
3 4.57 ± 0.53 6.86 ± ± 0.38 0.0001
4 6.29 ± 0.76 6.57 ± 0.79 0.5016
5 3.29 ± 2.21 7.00 ± 0.00 0.0008
6 3.29 ± 2.21 7.00 ± 0.00 0.0008
7 4.43 ± 1.90 7.00 ± 0.00 0.0038
8 3.57 ± 1.27 5.43 ± 1.13 0.0138
9 4.00 ± 1.83 4.43 ± 1.81 0.6672

10 5.00 ± 2.00 7.00 ± 0.00 0.0213

Table 2: Statistical analysis of the results.

Figure 1: The maps of the power spectra of patients 1-3 A) before pT-TMS and B) after one month treatment 
with pT-TMS.
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Figure 2: The map of the power spectra of patients 4-6 A) before pT-TMS and B) after one month treatment 
with pT-TMS.

Figure 3: The map of the power spectra of patients 7-9 A) before pT-TMS and B) after one month treatment 
with pT-TMS.
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Figure 4: The map of the power spectra of patient 10 A) before pT-TMS and B) after one month treatment 
with pT-TMS.
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