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Recent studies have reported enhanced performance on specific cognitive
tasks in patients with scveral types of neurological discase, after receiving
non invasive brain stimulation (BS), ie., repetitive Transcranial Magnetic
Stimulation (FTMS) or transcranial Direct Current Stimulation (¢DMC5) to
specific contical arcas (Minjussi et al., 2008). Reparding rTMS, in the lan-
domain, facilitation effects have been reported following online stimu-
Eatim'l of the left or right prefrontal cortex (PFC). Specifically, this procedure
has been shown to reduce vocal reaction times for picture naming in normal
subjects (Cappa ex al, 2002) and to improve the number of correce responses
in Alsheimer Dlisease patients affeceed with mild to moderate (Cotelli et
al., 2006b) and moderate 1o severe (Cotelli ec al., 2008} stapes. In additian,
persistent beneficial effects of off-line rTMS on sentence comprehension in
Alzheimes {AD) patients have been recently described (Coeelli et al., 2010).
These facilitati6 | on effects seem related to the FDS!iEJii.i'.’]’ ofinducin ch:m.gcs
in cortical excitability and therefore rearganization of a funcrional netwerk
from which cognitive performance may bencfit. Morcover, r:f:djngaphas[:
patients, recent studies reporred that administration of rhycthmic rTMS
to the anterior portion of the right homolopue of Brocas area results in
improvements in the a!:rﬂjty 0 name pictures in patients with non-fuent
aphasia (Naeser et al., 2010).
Anather BS technique that can be tested in these kinds of studies is
tDCS. The recently revived technigue of tDCS involves applying weak elec-
trical currenis direcdy to the head, over a long period uiPrim:.. usually in
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the order of minutes (-3-30 min). Behavioral facilicatory effects have been
highlighted with regard to implicic motor learning {Nim:rgc et al., 2003; Reis
et al., 2009), working memory (Frepmi et al., 2009), pitch memory (Vines
ct al., 2006), perception {Antal er al., 2004) and language (Fertonani et al.,
2010). (IS has been shown to be able to induce modifications of the corti-
cal excitability and behavior which may outlast the stimulation period iwself.
Given this potential, there is currently a growing interest in applying these
m:d.'md.n|ﬂgic-s ﬂ:ﬂnpcu:i.cﬁ.ll]n o reduce cognitive deficits in patiens with
chronic nrum-dcgcnmtivt discases.

Using tD¥CS in cight patients with chronic, non fluent, post stroke
aphasia Monti and coauthors (Monti et al., 2008) reported naming facilita-
tion when the patients receive cathodal stimularion over the damaged left
frontocemporal areas. Morcover, an interesting study of combined trear-
ments was conducted by Baker and coauthors (Baker et al., 2010). The study
revealed significantly improved naming accuracy of treaced items after anodal
tDCS compared with sham tDCS, In addition, the treatment effect persisted
at least 1 week after treatment.

In the present pilot study fourteen AD patients were randomly assipned
to one of two study proups. The first proup underwent a 4-week of real tDCS
stimulation promcol, while the second one underwent a 2-week placebo trear-
ment, followed by 2 weeks of real tDCS stimulation. Both the patients and the
examiners were blind to the group assignment in order to reduce mn.ﬁ:lund.ing
placebo effects. The assessment included a standard cognitive assessment and
an experimental testing. The cognitive asessment induded tests po screen for
dementia (Folstein er al., 1975) tng:r]'u:r with n:u.mprsyd:u!ngic:l tests for
memory, praxia abilities, reasoning, excoutive functions and languape. All the
tests were administered and scored according to standard procedures (Lezak
et al., 2004). The experimental evaluation assessed action and object naming
abilities as reported also in previous studies (Cotelli eval, 2006a).

ch.uﬂing the p]int results described in the present report the research-
ers do not know the ﬂpc:rirmnm! group associated to each patient and
the unigue aml[:l.g' le follow up for the present report is at 12 weeks {assessed
for 11 patients out of the 14 induded patients). Accordingly, the behavioral
effects induced by the tDCS protocol were assessed using a repeated measures
ANOVA, considering time (baseline, 4 and 12 weeks) as a within-subject
facor. A significant cffect of the time of the assessment was found in Mini
Mental State Examination (MMSE) (F(2, 20) - 3.47, p - 0.03), cxperimental
action naming (F{2, 20) - 3.26, p - 0.06), action naming subtest of the Bat-
tery for the Analysis of Aphasic Deficits, BADA (F{2, 20) - 3.83, p - 0.04)
and nouns naming subrest of the Aachener Aphasic Test, AAT (F(2, 20) -
3.70, p - 0.04). Past hoc comparisons showed in all the five measures the
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performance was hipher at the end of the weatment than at basdline and no
sl.gnil'-ic:ms d:umgcs were shown from the end of the treatment and the follow
up at 12 weeks.

The present preliminary results suppest once more the possible effect of
BS applicd to left PFC on cognitive performance of AD patients.
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Transcranial direct current stimulation (-[MCS) &5 2 non invasive and safe
method to stimulate ceecbral cortex with two s:ajp I-Jcctmdﬂ, anode and
cathode. The rechnique was established in 19505 1960s primarily in ani-
mals. Farly studies showed that the exposure to sub-theeshold direcr current
stimulation induced acute and long-lasting effects on neuronal activity: an
increased neuronal activity with the anode placed on the scalp and a reduced
neuronal activity with the cathodal polarity (Bindman et al., 1964). These
results have been replicated in humans in recent years {Nl:sd'l.c et al., 2000).
Morcover, it has been shown that t-DCS influences cerebral blood flow, in
particular anodal stimulation increases regional cerebral blood flow in many
cortical and subcortical regions cumpar&tu cathodal and sham stimulation
{Lang et al.. 2005).

In neurological dinic t-DCS has been tested on cognitivel behavioural
dysfunctions, such as stroke, Parkinson Dssc:rs: and pain. In psychiacric
clinic, the t-DCS has been investipated only in the treatment of depression,
unlike eranscranial magnetic :'u‘.lmﬁ':l ation {TMS), that has been for dif-
ferent ps}‘ci‘.l.is.tric disorders, like Obsessive Compuj:m: Disorders and alco-

hol or cocaine craving.
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