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Clinical application of transcranial direct current stimulation
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Clinical application of transcranial direct current stimulation (tDCS), a new
method of non-invasive brain stimulation, has been examined. Repeated tDCS to the left dorsolateral
prefrontal cortex improved performance of a visual recognition and memory task in healthy volunteers.
Signal detection analyses revealed that both hit rate and discriminability were improved in this task,
but there were no significant differences between sham and stimulation. Acute anodal tDCS did not change
performance of verbal fluency task, which is thought to reflect the function prefrontal cortex. These
results suggest that tDCS is safe treatment but that more studies with ethical consideration are required
to apply tDCS to clinical trials. Furthermore, because electroconvulsive therapy (ECT) is a widely used
brain stimulation method without standardization, recommendations of its clinical practice have been
published and some results on stimulus determination of ECT have been reported.



(electroconvulsive therapy:
ECT)
ECT

(transcranial
magnetic stimulation: TMS)

T™MS

(Kuroda et al. 2006; 2007)

TMS ECT

(transcranial direct current stimulation:
tDCS) 1960

(polarization)

1970

tDCS

tDCS 1 mA 2 mA

(DLPFC) 20

tDCS

ECT

vagus nerve

stimulation: VNS deep brain
stimulation: DBS
Q) tDCS
11
Neuroconn
1 mA 20
5 cmX7 cm
10-20 F3
cross-over 4 sham
3 4 A 6
4 3 4
B 5
30
CogHealth
Identification
Task (IT) One Back Task
(OBD) One Card

Learning Task (OCLT)
3

3

hit rate (the probability of correct answer
to the signal) = P (correct answer/total
number of correct answers)

discriminability (the distance between
signal and the noise means in standard
deviation unit: d)=z-score (P (hit))—z-score
(P (false alarm))

response criterion (the distance between
the criterion and the neutral point: RC) = —
(z-score (P (hit)) + z-score (P (false
alarm)))/2
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IT
hit rate (%) | 99.4(1.9) 95.3(5.5) 98.2(3.1)
& 3.57(0.19)  3.39(0.28)  3.49(0.20)
RC —-0.01(0.07)  0.11(0.19) 0.03(0.11)
OBT
hit rate (%) | 99.0(2.3) 98.1(3.4) 97.7(3.9)
& 3.45(0.25)  3.53(0.20)  3.46(0.25)
RC 0.00(0.12)  0.05(0.13)  0.05(0.13)
OCLT
hit rate (%) | 65.5(12.4)  68.4(10.6)  74.4(13.9)*
d 1.38(0.85)  1.36(0.54)  1.82(0.91)*
RC 0.27(0.21)  0.19(0.10)  0.17(0.13)
*p <0.05

2 One Card Learning Task

hit rate (%)
A 65.0(9.2) 66.5(7.7) 69.4(10.2)
B 66.1(16.7) 70.6(13.9) 80.5(16.4)*
&
A 1.39(0.62) 1.25(0.22) 1.55(0.60)
B 1.38 (1.15)  1.49(0.79) 2.15(1.17)*
RC
A 0.30(0.25) 0.19(0.12) 0.25(0.09)
B 0.25(0.17) 0.16(0.08) 0.08(0.13)
*p<0.05
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