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9.1 List of Abbreviations
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ε-SGCE Epsilon-sarcoglycan; it is a protein that in humans is encoded by
the SGCE gene; a gene on 7q21, in which mutations have been
associated with the symptoms in M-D.

7q21 Location of the SGCE gene; if the 7th chromosome can be subdi-
vided into a long and a short arm, each of which is further subdi-
vided into regions, then the gene is near the 21st region of the long
arm.

ANC Adaptive Noise Cancellation; a mathematical technique to reduce
noise in a signal. The method uses a ŚprimaryŠ input containing
the noisy signal and a ŚreferenceŠ input containing noise that is
correlated in some way with the primary signal. Noise reduction
is achieved by adaptively filtering the reference signal, and subse-
quently subtracting it from the primary input.

B0 Main magnetic field of an MRI scanner; in brain imaging, higher
values are associated with better resolution and faster scanning.
The most common values are 1.0 or 3.0 Tesla.

B1 This is the ŚRF pulseŠ, or excitation pulse of the MRI. It is a (very)
short lasting radio transmission generated by specialized coils in
the MRI. This transmission excites the hydrogen atoms in the brain
so that they start sending radiowaves back into the head coil anten-
nae. In typical fMRI experiments, there is one RF pulse for every
slice in an EPI scan.

BAX (with X being a number from 1 to 52) Brodmann Area; brodmann
area is a region of the cerebral cortex defined based on its cytoar-
chitectonics, or structure and organization of cells, as they were
defined and numbered by the German anatomist Korbinian Brod-
mann.

BFMDRS Burke-Fahn-Marsden dystonia rating scale; by filling in a question-
naire on type, frequency and location of dystonic movements, a
clinician can score the extent or severity of dystonia of a dystonia-
afflicted patient. This score is often used as an ordinal number for
statistical purposes. It consists of a ‘movement’ part and a ‘disabil-
ity’ part.

BFMDRSM Movement items of the BFMDRS.

BOLD Blood Oxygenation Level Dependent; the contrast mechanism which
is used in functional magnetic resonance imaging (fMRI) to detect
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brain activity by detecting changes in oxygenation level associated
with changes in blood flow also known as contrast.

C-reflex Long-latency electro-myographic responses to peripheral-nerve stim-
ulation; an electrical stimulus is applied to one arm and the (cor-
tically mediated) reflex response is measured at either arm with
EMG. If either arm displays a reflex response, then either side of
the cortex is engaged in the reflex, which is indicative of cortical
hyperexcitability (as only one side should be engaged).

CMC Cortico-Muscular Coherence; a frequency analysis method applied
to EEG and EMG signals. The EEG and EMG are said to be co-
herent at a frequency, if the EEG and EMG waves at that frequency
have a constant relative phase. This implies a connection between
EEG and EMG (see also EEG and EMG).

cMSE One of many ways to quantify the difference between predicted val-
ues and true values.

CNS Central nervous system; it is composed of the brain and the spinal
chord.

DARTEL Diffeomorphic Anatomical Registration using Exponentiated Lie al-
gebra; an algorithm for non-linear image registration, commonly
used in structural imaging (see also VBM and DTI), and (more in-
frequently) in fMRI.

DEL Deltoideus; a shoulder muscle.

DLPFC Dorso-Lateral Prefrontal Cortex; a brain region implicated in mo-
tor planning, organization, and regulation. Roughly equivalent to
Brodmann areas 9 and 47.

DSM-IV Diagnostic and Statistical Manual of Mental Disorders; a collection
of standard criteria for the classification of mental disorders, orga-
nized by the American Psychiatric Association The DSM-IV is the
fourth version; it was published in 1994 and lists 297 disorders.

DTI Diffusion Tensor Imaging; a neuroimaging technique that enables
the measurement of the restricted diffusion of water in brain tissue.
It can be used to create brain images of microstructural properties,
such as mean diffusion or fractional anisotropy, or to make neural
tract images.

DYT-11 Designation for Myoclonus-Dystonia (M-D); it is the 11th known
sub-type of hereditary dystonia for which a genetic mutation is sus-
pected (and confirmed, in the case of M-D).

ECG Electro-cardiogram; measurement of the electrical activity of the
heart through electrodes attached to the outer surface of the skin
(near the chest).
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ECR Extensor Carpis Radialis; muscle in the lower arm responsible for
lifting the hand upwards.

EEG Electro-encephalography; measurement of the electrical activity of
(cortical) neurons, through electrodes attached to the scalp.

EEG-fMRI Combined EEG with fMRI; a multimodal neuroimaging technique
whereby EEG and fMRI data are recorded simultaneously for the
study of electrical brain activity in correlation with neuronal activity
with BOLD imaging in the brain.

EMG Electro-myography; measurement of the electrical activity of mus-
cles through electrodes attached to the skin (near the muscle), or a
needle within the muscle.

EMG-fMRI Combined EMG with fMRI; a multimodal neuroimaging technique
whereby EMG and fMRI data are recorded simultaneously for the
study of electrical muscle activity/movements in correlation with
neuronal activity with BOLD imaging in the brain.

EOG Measurement of eye movements through pairs of electrodes at-
tached to the left-right and/or up-down part of the eye.

EPI Echo-Planar Imaging; scan most commonly used in fMRI studies;
it is a relatively fast scan (between 2-3 seconds for one brain im-
age) and it is sensitive to differences in blood oxygenation. This
scan records the whole brain with voxels of size about 3 mm3. Typ-
ically there are about 150000 to 250000 of such voxels in each EPI
scan, and about 100-400 EPI scans are recorded in a single fMRI
experiment.

FA Fractional Anisotropy; is a scalar value between zero and one that
describes the degree of anisotropy of water diffusion in DTI. A value
of 0 means that water diffusion has no specific direction and a value
of 1 means that water diffusion occurs only in one single direction.

FARM fMRI Artifact reduction for EMG-fMRI; a method to remove MRI ar-
tifacts in the EMG, allowing for movements inside the scanner. See
chapter 6.

FASTR FMRI artifact slice template removal; a method to remove MRI arti-
facts from the EEG signal.

FCR Flexor Carpis Radialis; a muscle in the arm responsible for a down-
ward movement of the hand.

FDI First Dorsal Interosseus; a muscle in the arm responsible for move-
ments of the index finger.

FDR False Discovery Rate; ratio that tells how many false discoveries
there are within the total amount of discoveries.
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FFE Fast Field Echo; a fast imaging technique of the MRI scanner used
with Philips scanners. With Siemens scanners, it is called FISP,
and with General Electric scanners, it is called GRASS.

fMRI Functional Magnetic Resonance Imaging; a neuroimaging technique
that measures brain activity by detecting associated changes in
blood flow.

FWE Family-Wise Error; the probability of making one or more false dis-
coveries with multiple tests. Normally, when 100 tests are con-
ducted and there is a 5% chance of a positive finding, then by de-
fault about 5 positives are found, which is undesirable. Using the
FWE corrects for this multiple comparisons problem.

FWHM Full Width at Half Maximum; a term used to describe the width of a
signal.

GLM General Linear Model; a mathematical construct containing regres-
sors; regressors encode for task-related performance which are
then fit to the BOLD signal to find brain regions associated with
the task.

GM Grey Matter; refers to neuron cell bodies and neuron nuclei in the
brain.

GPe/i Globus Pallidus externus; a deep brain nucleus that is part of the
basal ganglia. It has an external and internal part.

HRF Haemodynamic Response Function; this is a model for the BOLD
variability that comes with execution of a task in fMRI.

ICA Individual Component Analysis; a signal processing technique to
reduce the number of signals measured with EEG by finding com-
mon sources, which can be anywhere within the enclosure of the
EEG electrodes. The location of the electrodes needs to be known.

ICBM International Consortium for Brain Mapping; a cooperation between
several neurological research institutes. In addition, the ICBM pro-
vides several atlases, one of them is a tensor atlas that is commonly
used in DTI imaging.

IMC Inter-Muscular Coherence; the CMC technique applied to two EMG
signals. When IMC is found at a certain frequency, it is generally
assumed that there is a common drive innervating both muscles.

LFP Local Field Potential; measurement of the electrical signal of a
group of neurons through an electrode that has been inserted into
the brain.

M-D Myoclonus-Dystonia; A neurological syndrome with the main fea-
ture being myoclonus. However, dystonia occurs as well but not
in all cases. The use of alcohol (ethanol) reduces the movements
temporarily.
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M1 Primary Motor cortex; cortical area responsible for movements.

MANOVA Multivariate Analysis of Variance; is a statistical test procedure for
comparing more than one property between (two or more) groups.

MeanD Mean Diffusion; a value indicating the extent of water diffusion
in DTI imaging; also known as the apparent diffusion coefficient
(ADC).

MFC Medial Frontal Cortex; similar to the DPFC, part of the frontal cortex
and implicated in planning and decision making.

MNI Montreal Neurological Institute; neuroscience research centre lo-
cated in Montreal, Canada. The abbreviation is also used to de-
note that MNI scans have been normalized (rotated and twisted)
such that they are in standardized space (MNI space).

MNI-152 It is officially the ICBM 152 brain; this is the average of 152 normal
MRI scans that have been matched to the MNI305 template brain
(i.e., the previously used template).

MRI Magnetic Resonance Imaging; (neuro)imaging technique that cre-
ates images by using a strong magnetic field (1-7 Tesla) to ŚprimeŠ
baseline magnetic properties of atoms. These are first manipulated
with radio waves subsequently antennae measures the radiowaves
generated by the atoms as they recover to their baseline state.

OBS Optimal Basis Set; the least amount of underlying signals needed
to explain all the variance in the measured EEG (or other modality)
signals.

OCD Obsessive Compulsive Disorder; a disorder characterized uneasi-
ness, apprehension, fear, or worry that is relieved by performing
repetitive behaviors.

PCA Principal Component Analysis; a signal processing technique to re-
duce the number of signals measured with EEG (or other modality).
Given that EEG signals are a sum of several underlying signals; this
calculation finds the least amount of those underlying signals. This
calculation is different than ICA in that location does not play a role.

PET Positron-Electron Tomography; a nuclear neuroimaging technique
that uses X-rays generated by positron-electron annihilation. A
positron emitting tracer is injected into the bloodstream and the X-
rays are detected by photodetectors. Similar to SPECT, tracers
exist that can bind to a variety of substances.

PNS Peripheral nervous system; all the nerves and ganglia outside of
the brain and spinal cord.

RI Response Inhibition; the cognitive act of suppressing a response to
any stimulus.
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RMS Root Mean Square; a statistical measure of the magnitude of the
variations within a signal.

ROI Region Of Interest; a selected area of the brain in which data is
analyzed.

S1 Primary Sensory Cortex; main cortical area responsible for pro-
cessing sensory stimuli.

SC Splenius Capitis; a muscle in the neck responsible for rotations of
the head.

SCM Sternocleidomastoid; a muscle in the neck responsible for rotations
of the head. This muscle co-operates with the SC to rotate the
neck.

SENSE SENSitivity Encoding; a technique to speed up MRI acquisitions by
using multiple RF receiver coils. Patented by Philips.

SMA Supplementary Motor Area; a cortical area of the brain responsible
for the planning of motor actions. It is also known as BA 6.

SPECT Single-photon emission computed tomography; a nuclear neuroimag-
ing technique using gamma rays emitted from a tracer which has
been injected into the bloodstream of a subject. Isotopes can bind
to a number of substances such as glucose or neurotransmitters,
enabling to make 3D images of these substances in the brain.

SPM Statistical Parameter Mapping; the main outcome of fMRI analy-
sis is a mapping of statistical outcome measures that rejects the
null hypothesis of Śno activationŠ, for every voxel that is measured
with EPI scans during an fMRI experiment. SPM5 and SPM8 are
software packages for this purpose.

SPSS Statistical Package for the Social Sciences; it is a widely used soft-
ware package for performing statistics.

SSEP Somato-Sensory Evoked Potential; a stimulus (mechanical impact,
air puff, or electrical) is given at any site of the body, and the aver-
age stimulus-generated EEG response is measured by averaging
a number of these stimulus trials.

STN Sub-Thalamic Nucleus; a deep brain nucleus that is part of the
basal ganglia.

T1 T1 relaxation scan; MRI scan of the brain with great detail (typically
1 mm cubic), with a high signal for fat and a low signal for water in
the brain.

T2 T1 relaxation scan; MRI scan of the brain with great detail (typically
1 mm cubic), with a high signal for water and a low signal for fat in
the brain.
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TD temporal derivative (of the HRF); an extension of the model for the
BOLD variability that comes with execution of a task in fMRI which
allows for earlier and later peaks in the BOLD signal.

TMS Transcranial magnetic stimulation; a noninvasive method to cause
depolarization or hyperpolarization in the neurons of the brain by
applying (weak) electromagnetic induction currents in the brain.

TTL Transistor-transistor logic; in the context of fMRI, this is the pulse
that travels from the MRI scanner to the stimulation computer.

UMRS Unified Myoclonus rating scale. Scoring sheet that assesses the
severity of and the disability induced by myoclonus.

UMRSM Modified version of the UMRS.

VBM Voxel-Based Morphometry; a neuroimaging technique that looks at
(small) regional volumetric differences in brain anatomy. Most often
used to assess grey matter changes.

VLN Ventro-Lateral Nucleus of the Thalamus; a sub-nucleus of the tha-
lamus which is a deep brain nucleus and part of the basal ganglia.

WM In chapter 3: Wrist Manipulator; a mechanical apparatus that can
apply force and position stimuli to the hand. These stimuli can be
mathematically designed for different analysis purposes.

WM In chapter 5: White Matter; referring to axons or bundles of axons
in the brain.

wVBM Voxel-Based Morphometry; The VBM technique applied to brain
white matter.




