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Figure 1 shows horizontal brain slices of the 5 patients ~ lie within the orbital part of pre-frontal cortex.
taken with magnetic resonance tomography (MRT).
The degree of overlap is displayed in color. All lesions
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The t-related ial \pri i peaks left: 0.1 uV). An ANOVA of the induced alpha activity
in reponse to the novel pictures (cf. Fig. 2). An ANOVA  (cf. Fig. 3B) yielded a significant main effect of group

A: Orbital control of thalamus
Figure 1: Spatial extent of the
brain lesions of 5 patients as
degree of overlap.
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B: Thalamo-cortical oscillators

of the evoked alpha activity (cf. Fig. 3A) yielded a
significant i i X i X
group (F(1,13)=13.2, p<0.005). Post-hoc tests revealed
significant differences between patients and controls
in the right anterior region (F(1,13)=4.58, p=0.05) and

(F(1,13)=5.12, p<0.05). Amplitudes of the induced
alpha activity were more negative for the controls than
for the patients. The topographical distributions of the
alpha activity over the scalp in Figure 3 reveal the
fronto-central focus of the increase of evoked alpha
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the left posterior region (F(1,13)=4.45, p=0.05). (cf. Fig. 3 C) and the occipital decrease of induced
Amplitudes of the evoked alpha activity are larger in  alpha (cf. Fig. 3 D).

patients (anterior right: 0.72 pV, posterior left: 0.4

V) than in controls (anterior right: 0.24 LV, posterior
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Figure 2: ERPs in response to the visual stimuli. Orbito-frontal patients (dotted) and

age-matched healthy control subjects (solid) both show a P250 and N370 component
in their ERPs. The di are not statisti igni
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Figure 5: Proposed anatomical model for the orbital-thalamic network regulating
synchronization of the human alpha EEG response (a). Main visual pathway
(blue), control structures (red) and generators of alpha activity (green). Excitatory
neurons have black, inhibitory ones white somata. Cognitive processes in orbito-
frontal cortex regulate the pulvinar (PUL) in healthy old subjects to drive the
thalamo-cortical alpha oscillator (b, green connections in a). When orbito-frontal
cortex is lesioned, occipital cortex regulates the pulvinar in a more automatic
fashion, leading to a higher degree of time-locking. The medial and lateral
geniculate nuclei (MGN, LGN) serve as relays in the visual and auditory pathway,
respectively. Both are inhibited by the nucleus reticularis (NR) which is inhibited
by the pulvinar. (Anatomical structures adapted from Nieuwenhuys, 1988.)
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D: Induced alpha topographies:
Figure 3: A: The peak of evoked alpha activity in anterior
electrodes is enhanced for orbito-frontal patients (dotted) as
compared to old controls (solid). B: Induced alpha (absolute
alpha power) shows a clear suppression after stimulation
which is less prominent for patients (dotted). C: The
topographical distribution of the evoked alpha peak (200-300
ms) shows a i over fr tral (FCZ,
FZ, FC4). D: The suppression of induced alpha in response
to visual stimuli (400-600 ms) is strongest over occipital
and less i in orbito-frontal patients.
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