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Increased Auditory Beta Oscillations in Schizophrenia
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PURPOSE: The most frequent positive symptom in schizophrenia is auditory hallucinations
Whether these relate to intrinsic defects in the auditory cortex or higher cognitive areas rem
controversial. Previous reports [1] suggest a decrease in the sustained auditory gamma band
response in schizophrenia. There has also been an indication of a trend towards increased be
activity (20Hz or lower beta) in schizophrenia yet no difference in the 30Hz (upper beta) re:
compared to normal controls. There are several reports of cortical thinning in a variety of ar
the brain of schizophenia patients, most commonly in the cortex of the superior temporal gy
(STG), where the 40Hz sustained field is thought to originate. This study aims to quantify a
lateralize the auditory neuromagnetic sustained response of the gamma and beta bands in
schizophrenia and correlate the spectral power to cortical thickness maps.

METHODS: Subjects: 12 medicated chronic schizophrenic subjects and 12 age matched col
subjects were studied. Stimuli: Blocks of 500ms trains were presented at 75dB SL, bilateral
(lower-beta), 30Hz (upper beta), and 40Hz click trains were presented to all subjects. MEG:
channel VectorView; MRI: 3T MRI with whole-head MPRAGE volumes. For defining the
and outer skull, a FLASH scan with a 5 degree flip angle was used. Cortical thickness maps
boundary element models (BEM) were created with FreeSurfer [2]. Analysis: Multi-taper pt
spectrum from a 2-dipole ECD, which localized in or near Heschls gyrus bilaterally, using &
BEM. Using a general linear model, the maximal power from each of the spectral bands wa
correlated with the cortical thickness maps in each hemisphere.

RESULTS: The 40Hz response was significantly reduced in the SZ subjects in the right hen
(P<0.05), consistent with previous reports. There was also a statically significant increase ir
20Hz activity (lower beta), bilaterally (P <0.05), but no difference in the 30Hz activity. The
significant correlation of the 40Hz response to the lateral right Heschl's gyrus cortical thickr
(Figure 1) and a trend towards a correlation between the cortical thinning in the left posteric
and the power reduction in the left 40Hz power.

S

CONCLUSION: An increase in the 20Hz sustained neuromagnetic response power in schiz
patients originates in Heschl's gyrus, bilaterally. A 40Hz power reduction was most proming
right hemisphere which was highly correlated with thinning of the cortical in the right hemi:
Gamma band processing may represent local processing, and lower beta band activity may i
long-distant communication across the cortex [3]. This suggests abnormal local processing i
auditory cortex in schizophrenia and perhaps increased long-range communication. These n
relate to patient's auditory hallucinations and other auditory dysfunctions.
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