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Table 2 (continued)

Authors and year Experimental design Sample size
(N)

Brain imaging
and regions of
interest (ROI)

Results



Rogers, Andrews,
Grasby, Brooks,
and Robbins
(2000)

Computerized WCSTa (12) PET O15 ED shift learning compared to ID shift learning produced



Table 2 (continued)

Authors and year Experimental design Sample size
(N)

Brain imaging
and regions of
interest (ROI)

Results Conclusions

Periañez
et al. (2004)

Computerized WCSTa (13) MEG Greater foci of activation during shift trials in inferior
frontal gyrus (100–300 ms), anterior cingulate cortex
(200–300 ms and 400–500 ms), and supramarginal
gyrus (300–400 ms and 500–600 ms)

These results reveal activation in frontal and posterior
areas involved with shifting and updating of information
in working memory at different time points.

Total recordings: >250 trials
Epoch: 0.7 sec



2001; Volz et al., 1997), the basal ganglia (Lombardi et al., 1999;
Mentzel et al., 1998; Monchi et al., 2001; Rogers et al., 2000; Tien
et al., 1998), the parahippocampal gyri (Gonzalez-Hernandez et al.,
2002; Nagahama et al., 1997), and the hippocampus proper (Peri-
añez et al., 2004; Tien et al., 1998). These activations are in agree-
ment with previous lesion studies and suggest the engagement of a
widespread neural network involved in efficient WCST perfor-
mance, which includes not only prefrontal and posterior multi-
modal association cortices but also subcortical structures like the
basal ganglia (Monchi et al., 2001; Rogers et al., 2000).

4. Discussion

Current models of central executive function recognize that
cognitive control involves a network of brain structures that
are not exclusively localized to the frontal lobes (Baddeley,
2002). In addition, it has been shown that patients with frontal
damage often do not show executive deficits, whereas patients
without frontal damage often present executive deficits (An-
dres, 2003; Baddeley & Wilson, 1988



4.3. Advances in experimental task design



Short-term phasic ERPs (P1 and N1) are overlapped with longer
latency slow brain potentials, indicating both serial and parallel
processing of information (Barceló et al., 2006; Periañez & Barceló,
2009). Some ERP components are modulated by processes distinct
from the actual shift in set and may appear before and after it, such
as task-set maintenance over trials and task-set implementation at
card onset (Nicholson, Karayanidis, Poboka, Heathcote, & Michie,
2005). Some ERP components elicited to the target cards show an
analogous mid-parietal scalp topography as the ERP signature of
the shift in set at cue onset, and these components need to be seg-
regated through experimental or statistical design to avoid poten-
tial confounds (





suggests that the original WCST does not distinguish between fron-
tal and non-frontal lesions. Likewise, functional neuroimaging
studies confirm that delivery of negative feedback during WCST
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