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Martijn Arns, MSc, Senior Editor
In the following section, interesting new
articles recently published are summarized.
The articles are mainly from the broad area
of Applied Neurosciences with a focus on
neurofeedback, brain computer interface,
quantitative EEG, and repetitive transcranial magnetic stimulation. These are the
articles, which could be found between
December 1, 2009, and March 10, 2010.
Tye, K. M., Tye, L. D., Cone, J. J.,
Hekkelman, E. F., Janak, P. H., & Bonci,
A. (2010). Methylphenidate facilitates
learning-induced amygdala plasticity.
Nature Neuroscience. Advance online
publication. doi:10.1038=nn.2506
Investigating the working mechanism of
methylphenidate further and showing
that dopamine receptor subtypes play a
role in mediating methylphenidate-induced
enhancements of neural transmission and
learning performance.
Hegerl, U., Himmerich, H., Engmann, B., &
Hensch, T. (2010). Mania and attentiondeficit=hyperactivity disorder: Common
symptomatology, common pathophysiology and common treatment? Current
Opinion in Psychiatry, 23(1), 1–7.
Review article addressing the similarities in
pathophysiology in attention deficit=
hyperactivity disorder and bipolar disorders,
also further explaining the valuable EEG
Vigilance model, which explains EEG findings for both disorders.
Schoenknecht, P., Olbrich, S., Sander, C.,
Spindler, P., & Hegerl, U. (2010).
Treatment of acute mania with modafinil
monotherapy. Biological Psychiatry.

Advance online publication. doi:10.1016=
j.biopsych.2009.12.021
Authors employing the EEG Vigilance
model to prescribe stimulant medication to
a manic patient (modafenil), showing
dramatic improvements in manic symptomatology as predicted from the EEG.
Nagai, Y., Cavanna, A., & Critchley, H. D.
(2009). Influence of sympathetic autonomic arousal on tics: Implications for a
therapeutic behavioral intervention for
tourette syndrome. Journal of Psychosomatic Research, 67, 599–605.
GSR Biofeedback in Tourette syndrome
showing that relaxation biofeedback is
related to a reduction in tics, and tic frequency is positively related to sympathetic
arousal during arousal session.
Philippens, I. H., & Vanwersch, R. A.
(2010). Neurofeedback training on sensorimotor rhythm in marmoset monkeys.
Neuroreport, 21, 328–332.
Dutch researchers showing that the marmoset monkeys learned to increase their
SMR within five sessions, providing a
further scientific basis to neurofeedback.
Helps, S. K., Broyd, S. J., James, C. J., Karl,
A., Chen, W., & Sonuga-Barke, E. J.
(2010). Altered spontaneous low frequency brain activity in attention deficit=
hyperactivity disorder. Brain Research,
1322, 134–143.
Study showing that children with attention
deficit=hyperactivity disorder (ADHD)
showed less EEG power in very low EEG
frequency bands (i.e., .02–.2 Hz). ADHD
children may have deficits in maintaining a
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resting brain when needed and ‘‘protecting’’
an active brain from intrusion of resting
state brain activity. Please note these
authors speak of DC-EEG, which requires
a ‘‘real DC amplifier’’ and appropriate
methodology.
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Williams, L. M., Hermens, D. F., Thein, T.,
Clark, C. R., Cooper, N. J., Clarke, S. D.,
et al. (2010). Using brain-based cognitive
measures to support clinical decisions in
ADHD. Pediatric Neurology, 42(2),
118–126.
Integrative Neuroscience framework used to
assess cognition, EEG and ERP measures
in a large group of children with attention
deficit=hyperactivity disorder (N ¼ 175) and
a matched control group.
Stokes, D. A., & Lappin, M. S. (2010).
Neurofeedback and biofeedback with 37
migraineurs: A clinical outcome study.
Behavioral and Brain Functions: BBF,
6(1), 9.
Study demonstrating combined neuro- and
biofeedback interventions were effective in
reducing the frequency of migraines with
clients using medication resulting in a more
favorable outcome (70% experiencing at
least a 50% reduction in headaches) than just
medication alone (50% experience a 50%
reduction) showing a large effect size
(ES ¼ 1.09) as compared to thermal biofeedback alone (ES ¼ 0.5).
Paquette, V., Beauregard, M., & BeaulieuPre´vost, D. (2009). Effect of a
psychoneurotherapy on brain electromagnetic tomography in individuals with
major depressive disorder. Psychiatry
Research, 174, 231–239.
Study investigating psycho-neurotherapy
(combination of psychotherapy and neurofeedback) in Depression, showing that clinical remission was associated with a
normalization of EEG (mainly normalization of high-beta).
Ros, T., Munneke, M. A. M., Ruge, D.,
Gruzelier, J. H., & Rothwell, J. C.
(2010). Endogenous control of waking
brain rhythms induces neuroplasticity in
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humans. European Journal of Neuroscience,
31, 770–778.
The results of this study demonstrate that a
single session of alpha neurofeedback
(downtraining) can produce robust increases
in corticospinal excitability and decreases in
intracortical inhibition of up to 150%, which
last for at least 20 min.
Mulligan, B. P., Hunter, M.
D., &
Persinger, M. A. (2009). Effects of geomagnetic activity and atmospheric power
variations on quantitative measures of
brain activity: Replication of the azerbaijani studies. Advances in Space Research,
45, 940–948.
For the interested reader: relations between
geomagnetic activity and the QEEG.
Changes in right frontal theta and gamma
power correlated to geomagnetic activity.
Grin-Yatsenko, V. A., Baas, I., Ponomarev,
V. A., & Kropotov, J. D. (2009). Independent component approach to the analysis of EEG recordings at early stages of
depressive disorders. Clinical Neurophysiology: Official Journal of the International
Federation of Clinical Neurophysiology,
121, 281–289.
Study investigating Independent Components Analysis and sLORETA methods in
early stages of depression.
Hunter, A. M., Muthe´n, B. O., Cook, I. A.,
& Leuchter, A. F. (2010). Antidepressant
response trajectories and quantitative electroencephalography (QEEG) biomarkers
in major depressive disorder. Journal of
Psychiatric Research, 44, 90–98.
Investigating the effects of a volatile course
of symptom change in depression, which
exert a confounding effect on typical binary
endpoint outcomes. The relation to EEG
cordance is discussed.
Velikova, S., Locatelli, M., Insacco, C.,
Smeraldi, E., Comi, G., & Leocani, L.
(2010). Dysfunctional brain circuitry in
obsessive-compulsive disorder: Source
and coherence analysis of EEG rhythms.
Neuroimage, 49(1), 977–983.
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In obsessive-compulsive disorder, increased
frontal beta is consistent with previous
evidence of frontal dysfunction. Hyperactivity of insular delta sources, together with
rhythms decoupling and reduced interhemispheric alpha coherence, are consistent with
additional involvement of cortico-subcortical
functional connections. Combined use of
power and coherence analysis may provide
functional measures on different levels of
involvement of cortico-subcortical circuits in
neuropsychiatric disorders.
Fedotchev, A. I. (2010). Efficacy of EEG
biofeedback procedures in correcting
stress-related functional disorders. Human
Physiology, 36, 86–90.
Description of neurofeedback approaches to
stress-related disorders employing ‘‘double
EEG Biofeedback’’ or two independent feedback loops: the traditional feedback loop
and an additional resonance stimulation
loop.
Narushima, K., McCormick, L. M., Yamada,
T., Thatcher, R. W., & Robinson, R. G.
(2010). Subgenual cingulate theta activity
predicts treatment response of repetitive
transcranial magnetic stimulation in participants with vascular depression. Journal
of Neuropsychiatry and Clinical Neurosciences, 22, 75.
Increased low-theta power in the subgenual
anterior cingulated cortex predicts response
to repetitive transcranial magnetic stimulation.
Rothkegel, H., Sommer, M., & Paulus, W.
(2010). Breaks during 5 hz rTMS are
essential for facilitatory after effects. Clinical Neurophysiology: Official Journal of
the International Federation of Clinical
Neurophysiology, 121, 426–430.
This study demonstrates that breaks during
high-frequency transcranial magnetic stimulation protocols are required for plastic
changes to occur as opposed to continuous
stimulation.
Chistyakov, A. V., Rubicsek, O., Kaplan, B.,
Zaaroor, M., & Klein, E. (2010). Safety,
tolerability and preliminary evidence for

antidepressant efficacy of theta-burst transcranial magnetic stimulation in patients
with major depression. The International
Journal of Neuropsychopharmacology=
Official Scientific Journal of the Collegium
Internationale Neuropsychopharmacologicum (CINP), 1–7.
Study demonstrating that Theta burst stimulation (repetitive transcranial magnetic
stimulation) is safe and well tolerated in
depressed patients and seems to have antidepressant properties.
Schutter, D. J. (2010). Quantitative review of
the efficacy of slow-frequency magnetic
brain stimulation in major depressive disorder. Psychological Medicine. Advance
online publication. doi: 10.1017=
S003329171000005X
Meta-analysis on 1 Hz right frontal repetitive
transcranial magnetic stimulation in
depression demonstrating a similar efficacy
to 10 Hz Left frontal stimulation.
Minc, D., Machado, S., Bastos, V. H.,
Machado, D., Cunha, M., Cagy, M.,
et al. (2010). Gamma band oscillations
under influence of bromazepam during a
sensorimotor integration task: An EEG
coherence study. Neuroscience Letters,
469, 145–149.
They propose that the gamma band plays an
important role in the binding among several
brain areas in complex motor tasks and that
each hemisphere is influenced in a different
manner by the neuromodulator.
Papageorgiou, T., Curtis, W. A., McHenry,
M., & Laconte, S. M. (2009). Neurofeedback of two motor functions using supervised learning-based real-time functional
magnetic resonance imaging. Conference
Proceedings: Annual International Conference of the IEEE Engineering in Medicine
and Biology Society. IEEE Engineering in
Medicine and Biology Society. Conference,
1, 5377–5380.
This study examines the effects of neurofeedback provided by support vector machine
classification-based real-time functional
magnetic resonance imaging during two
types of motor tasks.
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Gil, Y., Li, G., & Lee, J. (2009). Integrated
real-time neurofeedback system to raise
the frontal lobe activity: Design and
implementation. Conference Proceedings:
Annual International Conference of the
IEEE Engineering in Medicine and Biology
Society. IEEE Engineering in Medicine and
Biology Society. Conference, 1, 84–848.
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In this article, an integrated portable and
real-time neurofeedback system assisted by
EEG has been developed. The algorithm for
this system has been developed and its performance has been verified by the functional
magnetic resonance imaging experiment.
Walker, J. E. (2009). Using qEEG-guided
neurofeedback for epilepsy versus standardized protocols: Enhanced effectiveness?
Applied Psychophysiology and Biofeedback, 35, 29–30.
A review of EEG treatments for epilepsy and
a discussion on how QEEG might potentially enhance effectiveness.
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Birbaumer, N., Ramos Murguialday, A.,
Weber, C., & Montoya, P. (2009). Neurofeedback and brain-computer interface
clinical applications. International Review
of Neurobiology, 86, 107–117.
A review of developments in Brain Computer Interfaces ranging from EEG based,
to functional magnetic resonance imaging–
based implementations.
Ehlers, C. L., Phillips, E., Gizer, I. R.,
Gilder, D. A., & Wilhelmsen, K. C.
(2010). EEG spectral phenotypes: Heritability and association with marijuana
and alcohol dependence in an American
Indian community study. Drug and Alcohol Dependence, 106, 101–110.
Data suggest that the traits of EEG delta and
high beta=gamma activity are correlated
with marijuana dependence and alcohol
dependence, respectively, in this community
sample of Native Americans.
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authors speak of DC-EEG, which requires
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ADHD. Pediatric Neurology, 42(2),
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medication alone (50% experience a 50%
reduction) showing a large effect size
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V.,
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M.,
&
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Research, 174, 231–239.
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Ros, T., Munneke, M. A. M., Ruge, D.,
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31, 770–778.
The results of this study demonstrate that a
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Mulligan, B. P., Hunter, M. D., &
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