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Persistent postural -perceptual dizziness: clinical and
neurophysiological study

lvan Adamecth 3T EAL AT Ath* G ALIA Al BA AR OAA O ASGEEN,OREEEAA B¢ T HE
Mario Habekt 3

1University Hospital Center Zagreb, Zagreb, Croatiaculty of Electrical Engineering and Computing, University

of Zagreb, Zagreb, Croati@Schoolof Medicine, University of Zagreb, Zagreb, Croatia

BackgroundPersistent posturalperceptual dizziness (PPPD) is a relatively new syndrome with
diagnostic criteria being published in 2017. Aim of this study was to evaluate the clinical and
neurophysiological characteristics of PPPD.

Materials andMethods: This was a retrospective performed in the vertigo clinic of the University
Hospital Center Zagreb, Croatia. The following data were extracted from the electronic hospital
records: age, sex, the duration of symptoms, initial trigger event, results of thelodc testing, video
head impulse test, ocular and cervical vestibular evoked myogenic potentials.

Results:147 consecutive patients with dizziness were examined and 28 (19%) were diagnosed with
PPPD. Most common initial event was vestibular neuritis in83% of patients, followed by benign
paroxysmal positional vertigo in 10.7% of patients. One patient had normal findings, one patient
had signs of vestibular dysfunction on all of the tests, one had pathology demonstrated by vHIT only,
seven patients had pthological VEMP, while five patients had vestibular dysfunction on both VEMP
and vHIT. Neurophysiological evaluation results are presented in Table. All patients with unknown
pathology who performed neurophysiological tests had normal calorics, while 3 ¢wf 4 had vHIT
abnormalities.

Conclusion:This study provides clinical and neurophysiological data on PPPD.
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Study of the cortical control of the cardiac autonomic nervous
system using intracerebral electrical stimulations

William Szurhaj , OraneDemuynck, Edouard Alazard, Nicolas Reyns, Philippe Derambure, Renaud
Lopes, Julien De jonckheere
1CHU Amiendicardie, Amiens, France

BackagroundThe activity of the cardiac autonomic nervous system is modulated by cortical regions.
The function of the insua in the cardiac autonomic control has been widely described in humans,
but the roles of the other regions of the central autonomic network (such as the ventromedial
prefrontal cortex, the amygdala or the anterior cingulate cortex) remain unclear. In ogt to better
understand the role of the central autonomic network in the cardiac autonomic control, we studied
the impact of intracerebral electrical stimulation of the insular cortex, the anterior cingulate cortex,
the orbito-frontal cortex and the amygdéda on the heart rate variability.

Methods:We included 36 epileptic patients undergoing stereoencephalogram who were stimulated
by trains (except for the amygala, which was stimulated by shocks). The vagal tone was quantified
by computing the heart rate \ariability in high frequencies (HFV Index), before and after
theelectrical stimulations.

Results:A decrease in HFVI was observed after the stimulation of the postesuperior region of the
insula bilaterally, but not in the inferior and antéro-superior parts of the insula, whereas an increase
of HFVI was only observed after the stimulation of the left orbitdrontal cortex.

Conclusions:Our results emphasize the role of the left orbito frontal cortex in the cardiac
parasympathetic control. In the insula, he postera-superior part seems to be the main insular area
involved in cardiac autonomic control.
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Source modelling of endogenous potentials (ERPS), elicited by
omitted targets, based on simultaneous EEG -FMRI recordings.

Ferdinando Sartucci 12, AldoRagazzoni, Francesco Di Rusd6, Serena Fabbfi?, llaria Pesared,

Andrea Di Rolld, Rinaldo Livio Perr#, Technicians Davide Barloscip Tommaso Bocéj Associate

Mirco Cosottinie.”

1Pisa University Medical School, Department Of Clinical and Expeniiad Medicine, Unit of Clinical

Neurophysiopathology , Pisa, Ital§CNR, Neuroscience Institute, Pisa, It&®AS Foundation, Scandicci, Firenze,

ltaly,$ ADAOOI AT O T £ -1 OAT AT Oh (Oi AT AT A (AAI OE 3AEAT AAOh
5IRCCS Santa Lucia Foundation, Rome, Itlguroradiology Unit, A.O.U.P., Pisa, ItdDepartment of

Translational Research and New Technologies in Medicine and Surgery, University of Pisa, Pisa, Italy

BackgroundERPs occurring independently of any spéic sensory event are purely endogenous
(emitted potentials) and their neural generators univocally linked with cognitive components. Aim
of the study was to localize and compare the sources of the scaigrorded ERPs from two visual
tasks: a standard twestimulus oddball and an omittedtarget oddball task, combining the high
temporal resolution of electrophysiology with the fine spatial information provided by fMRI.
Material and Methods:Thirteen healthy right-handed volunteers (5 females; mean age 26 yesa
range 2229), were enrolled. The source modelling (dipole analysis) of ERPs was seeded to the
clusters of fMRI activations. The simultaneous EE{RI recording guaranteed the same cognitive
states during the experimental session.

Results:data depictedan antero-to-posterior neural circuitry for the rare, taskzrelevant events.
P300 (P3b) was generated in frontal, temporgarietal and parietal areas (these latter only in the
standard oddball), namely the temporeparietal junction (TPj), the premotor andmotor area (M1)
and the anterior intraparietal sulcus (alPs). Anterior Insula contributed to the pP2, a recently
described prefrontal component (different from the P3a) associated with the stimulusesponse
mapping. The anticipatory prefrontal negativity N) and Bereitschaftspotential (BP) were
produced by anterior areas, namely the inferior and middle frontal gyrus over the lateral brain
surface and the SMACMA areas over the medial cortex.

Conclusionsirecording emitted ERPs from omission of target stimli in a simultaneous EEGMRI
event-related paradigm allows a detailed spatigemporal modeling of the neural generators of
purely endogenous late potentials and provide useful insight to the interpretation of
emitted/endogenous ERPs.
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Peripheral movement disorders

Marta Escribano Mufioz 1, Lidia Cabafies Martinez, Ignacio Regidor Bailly, Maria del Mar Moreno
Galera, Laura Lépez Vinas
1Hospital Universitario Ramén y Cajal, Madrid, Espafa

Movement disorders are clinical syndromes which present eithean increase or decrease of
voluntary and involuntary movements. Although the neural mechanism underlying most of these
syndromes involves the central nervous system, a much smaller group has a peripheral nervous
system aetiology. While surface electromyo@phy (EMG) is more conventionally used in movement
disorders in order to characterize the abnormal muscle contractions, it is not as useful in the study
movement disorders of peripheral origin. Nevertheless, conventional needle EMG provides
information enough to determine the origin and suffices for diagnosis in these syndromes.

We have revised all the movement disorders cases between 2015 and 2018. They were referred to
our laboratory for a surface EMG study. In these period, 63 patients were studied. 3luése patients
(less than 5%) were finally diagnosed of a peripheral movement disorder.

All the 3 patients were referred to the EMG department with the diagnosis of a central nervous
system movement disorder. Due to the clinical examination, we suspectaderipheral involvement
and thus, needle EMG was performed instead. EMG findings (fasciculations, fibrillations, normal
MUPSs) led to the diagnosis of a continuous muscle fibre activity syndrome of peripheral origin.
Peripheral movement disorders are annfrequent condition and therefore difficult to suspect.
Needle EMG studies are decisive for the correct diagnosis in this syndromes. Conventional needle
EMG, even if not established as part of the diagnostic protocol, may contribute in those cases in
which questions about a central or peripheral origin arise, since clinical manifestations often
overlap.
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Differences in alpha and beta oscillations in subthalamic
nucleus of Parkinsonian patients

Elena Beloval, Ulia Semenovg Anna Gamaleya AlexeyTomskiy?, Rita Medvednik, Alexey SedoVv
1Semenov's Institute Of Chemical Physics Ras, Moscow, Russian FedéhitiinBurdenko National Scientific
and Practical Center for Neurosurgery, Moscow, Russian Federation

Rhythmic activity in basal ganglia is widied intensively as it may imply in pathophysiological
sympthoms of Parkinson's disease (PD). Several researchers associate beta oscillations with the
severity of disease manifestations. However, some studies review alpha12 Hz) and low beta (13
30 H2) activity together, without drawing distinctions between specific features of these
oscillations. According to Horn et al. (2017), alpha activity may be linked to associative regions of
STN, whereas beta activity were found in motor areas. Our aim wasdompare alpha and beta
oscillations in STN under PD concerning their features, distribution and clinical implications in PD.
LFP records from 31 parkinsonian patients undergoing DBS surgeries were included in the study.
Spectra with significant alpha (812 Hz) or beta (1230, 30-40 Hz) were investigated separately.
Location of rhythmic activity were determined using Lead DBS Software. We found that significant
beta oscillations were located more dorsdaterally compared to alpha oscillations in ventremedial
STN regions. We have also found moderate correlation between low beta oscillation score and
UPDRS3 score in orand off-state. Alpha activity were more stable in time and were almost
insensitive to motor tests performed during the surgery. These resultimdicate that alpha and beta
oscillations must be reviewed and studied independently, and alpha oscillations may probably serve
as indicator for proximity to associative regions in STN during DBS surgeries.

This work was supported within frameworks of the state task for ICP RAS 0082014-0001 (state
registration #_ _ _-_17-117040610310-6) and RFBR grant #18015-00140.
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Motor cortex excitability and conduction time of pyramidal
tracts in preclinical SCA1 gene carriers

Maria Rakowicz , Rafal Rola, Ann&obanska, Jakub Antczak, Ewa Inglot, Anna Sulek
lnstitute of Psychiatry and Neurology, Warsaw, Poland

BackgroundSpinocerebellar ataxia type 1 (SCA1) is a neurodegenerative, dominantly inherited
disease caused by CAG repeat expansion. It manifests maagytrunk and limbs ataxia, dysarthria,
gaze palsy and peripheral neuropathy. We aimed to assess the functional alterations of corticospinal
tracts in preclinical SCA1 gene carriers performed during-4ears follow-up.

Methods: Transcranial magnetic stimuldion (TMS) was carried out in 26 SCAL gene carries with age
at study entry 25.6 +4.7, CAG repeat number 49.5 +4.8 and 30 agrd gendermatched healthy
controls (HC). Presence of ataxia was assessed by the Scale for Assessment and Rating of Ataxia
(SARA).TMS was performed every £12 months to evaluate motor threshold (MT), silent period (SP)
from hypothenar and extensor digitorum brevis muscles, central motor conduction time (CMCT)

and motor evoked potentials amplitude (MEPS).

Results:Baseline SARA scorimcreased from 0.6 +0.7 to 4.9 +5.2 points accross followp. In 43%
SCA1 cases MT of lower limbs was elevated and MEPs were in 35% decreased. SP was longer (p<
0.01) in SCAL cases than in HC and revealed prolongation in 86% of subjects from baselirtedo

last assessment. CMCT to the lumbar spinal cord segments was prolonged in 46% of cases at the
first examination. At the last assessment it was significantly longer (p<0.0001) to the cervical and
lumbar segments.

Conclusions:In the preclinical SCAL gee carriers before the onset of overt clinical signs TMS
revealed functional alterations of corticospinal pathways. TMS could serve as an objective measure
of disease progression in SCA1 patients.
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Sensory high-frequency -neural -oscillations play a ro le in the
timing of excitatory -inhibitory balance of the human brain.

Raffaele Dubbioso 12, Fiore Manganelli, Hartwig Roman Siebne¥34, Leo Tomasevie

1Department of Neurosciences, Reproductive Sciences and Odontostomatology, University of Naples "Federico 11",
Napoli, Italy,2Danish Research Centre for Magnetic Resonance, Centre for Functional and Diagnostic Imaging

and Research, Copenhagen Universitygpénhagen, DenmarkDepartment of Neurology, Copenhagen University
Hospital Bispebjerg, Copenhagen, Denméthstitute for Clinical Medicine, Faculty of Health and Medical

Science, University of Copenhagen, Copenhagen, Denmark

BackgroundTwo consecutivehigh frequency bursts (around 600 Hz) are evoked after sensory
peripheral stimulation (s-HFO). The early burst is probably generated from action potentials of
thalamocortical fibres, whereas the late burst might reflect the coordinated pattern of firing
between pyramidal cells and GABAergic interneurons within the somatosensory cortex. The role of
these bursts in the excitatory/inhibitory balance in the sensorymotor cortex in not completely
elucidated yet.

Material and Methods:On 24 healthy adults we ealuated the relation between sHFO and the
temporal evolution of short interval afferent inhibition (SAI), which measures the sensorafferent
inhibition on the transcranial magnetic stimulation (TMS) motor output. Moreover, since the
primary motor cortex responds to TMS with high frequency oscillation, termedWwaves, we
compared it to the sHFO frequencies. Finally, we investigated the relation with the somatosensory
temporal discrimination task, a measure of the reestablished sensory readiness, which kws the
perception of a new stimulus after the end of the inhibitory time interval.

Results:Our correlation analyses disclosed that late and early burst oflSFO are associated with the
magnitude of sensory afferent inhibition in the primary motor corex (M1) in a timedependent
manner. Interestingly, the frequency of intracortical sHFO parallels with that of twaves in M1. On
the opposite the early sHFO are connected to the temporal perception of incoming sensory stimuli.
Conclusions:Our findings stow a fundamental role of sHFO in the timing of the

excitatory/inhibitory balance in the sensory-motor cortex, information that is fundamental in
investigation of neuropsychiatric disorders.
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Brain connectivity modulation after exoskeleton gaitin ~ chronic
stroke survivors: a pilot study

Alessandra Del Felice!, Emanuela Formaggig Eleonora Guanzirol, Anna Boscd Francesco
Piccione®, Franco Moltent, Stefano Masierd

Iniversity Of Padova, Department Of Neuroscience, Padova, Rdbiduce Hospital, Villa Beretta Rehabilitation
Center, Costa Masnhaga, ItaRrondazione Ospedale San Camillo IRCCS, Venice, Italy

BackgroundRestoration of independent gait after stroke is a principal goal of survivors.

Exoskeleton overground gait trainirg provides trunk support and inter-limb coordination based on
fine-tuning of the robot control parameters. The aim of our study was to identify shotterm

plasticity based on electroencephalography (EEG) data induced by a single trial of exoskeleton gait
training in unilateral hemiplegic stroke survivors.

Material and Methods:64-channel EEG was recorded before gait (TO), after overground walking

(T1) and after overground exoskeleton (EksoGT) gait training (T2) in 9 stroke survivors. Relative
power and coherence were estimated for alphal (80 Hz), alpha2 (10.512.5 Hz) and beta (1330

Hz) frequency ranges. Graph analysis assessed network model properties: node strength (S) and
betweenness centrality (BC).

Results Left-hemisphere stroke subjects showed® decrease over anterior and posterior cortex in
alphal, alpha2 and beta at T1 and T2. BC decreased at vertex at T1 and T2 in alpha2 and beta.-Right
hemisphere stroke subjects displayed power decrease after exoskeleton walking in alpha2 over CPZ
and CP2, ad in beta over left contralateral sensorimotor cortex (cSM) and right ipsilateral

prefrontal cortex (iPFC). S increased in alphal and alpha2 over cSM and iPFC at T2; BC decreased in
alpha2 over iPFC at T2 compared to T1.

Conclusions:A single session ofdilored exoskeleton training provides shortterm neuroplastic
modulation in chronic stroke.

Right-hemisphere stroke subjects reestablish a more physiological activation network; a similar
reorganization does not take place in lefhemisphere stroke subjets, supporting the role of
lateralization in limb control and stroke recovery.
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Some new links in the pathophysiological mechanisms of
paranoid schizophrenia

Valeria Strelets 1, Andrey Arkhipov
lnstitute of Higher Nervous Activity antlleurophysiology Russian Academy of Sciences, Moscow, Russian
Federation

The aim of the study is to elucidate new links in the pathophysiological mechanisms of paranoid
schizophrenia.

ERPs to the emotionally negative stimuli and to neutral stimuli (controlyvere recorded in 49
patients with paranoid schizophrenia with delusions and hallucinations and in 40 healthy subjects.
Methylation of gene RELN in blood was also measured in the patients and control.

ERPs to emotionally negative and thus more significatd the subjects stimuli evoked similar to that
in the normal subjects activation of the occipital and inferiottemporal areas 200ms after stimulus
presentation (P200) in the right hemisphere, 300ms after stimulus presentation (P300) in the left
hemisphere and 400ms after stimulus presentation (N400) again in the right hemisphere.

In patients in the responses to the significant stimuli in prefrontal and frontal areas ERPs of all
components revealed the increase of the latency and the amplitude while ¢entral and temporal
areas both these parameters were decreased.

Methylation of gene RELN in patients appeared to be significantly reduced in comparison with the
norm.

Incongruent for the excitation as well as for the inhibition processes revealed in ERBomponents

in the patients could be caused by epigenetic pathology of the gene RELN, its demethylation being
connected with aberrant expression of the protein reelin both in the blood and in the brain. This
pathology may underlie abnormal pruning of thepatients in frontal areas during the puberty and

in the later life possibly resulting in the disturbance of the balance between excitation and inhibition
processes.

10
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Minimizing Body Movements from Motor Evoked Potential
Testing Using LQP-TceMEP Methodology

Bernard Cohen, Ernesto Lima
INeurological Monitoring Associates, LLC, Milwaukee, United States

Traditional Transcranial Electrical Motor Evoked Potential (TceMEP) stimulation is used
extensively for monitoring the lateral corticospinal tract during spine procedures. During the
testing process, it is frequently necessary to increase the stimulus intensity to obtain the most
reliable responses. This may result in significant patient movement as well as greater incidence of
bite-related injuries, and must be carefully coordinated with the surgeon. We have developed a
method of significantly reducing the stimulus intensity by using multiple stimulus sites rather than
only two stimulating electrodes.

Using our Linked QuadriPolar methodology (LQPTceMEP), cerebral spinal fluid enhances stimulus
conduction through the motor pathways. Less stimulus intensity results in less patient movement,
greater integrity of the motor tract and can be obtained at more frequent intervals and, sometimes,
even continuausly, without disrupting the surgical procedure. It is still necessary to always consult
with the surgeon prior to stimulation.

We have used LQHceMEP for more than fifteen years with excellent results. No adverse outcomes
have been encountered in ove800 patients. With advanced neurosurgical procedures, navigation
allows precise localization for stimulation.

In MIS Cervical surgery, with lower tolerance cord anatomy, increasing preference for minimal
movement with in-place retractors or dilators, callsfor accommodation on the part of the IONM
team. In MIS Lumbar surgery, the ability to use LQRceMEP with greater frequency, aids in
assessing any vascular issues affecting cord conduction. Lack of movement minimizes concern from
entire surgical team. We believe the value of TceMEP is now enhanced as a marker of latrogenic
injury.

11
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Proposal for establishing Intraoperative Neurophysiological
Monitoring and Mapping instrumentation standards.

Dimitrios Kefalas 1, Gemma Perez Fajardo
1Royal National Orthopaedic Hospital, London, United Kingdéhgspital Universitario Reina Sofia, Cordoba,
Spain

Background
Intraoperative neurophysiological monitoring and mapping (IONMM) is an evolving and demanding

field in neurophysiology. New additioral techniques and modalities are increasingly used. Modern
approaches require multimodal, polygraphic, continuous, reafime and dynamic IONMM. However,
standards for IONMM instrumentation have not been established.

Material and Methods

The IFCN standardsind guidelines for EEG, EMG and EPs instrumentation were reviewed, and the
specifications relevant to IONMM instrumentation were identified. These specifications are adapted
to the modern IONMM needs and we propose them as part of the future IONMM instrunt&tion
standards. We also propose new IONMM instrumentation features.

Results

A modern IONMM equipment should be able to record and visualize at least 32 signals
simultaneously, with a flexibly programmable amplifier at referential and/or bipolar mode.

Montage reconstruction, digitatsoftware postrecording filtering and synchronized to recordings
annotations are considered essential. Moreover, polygraphic simultaneous multimodal IONMM
(MEPs, SEPs, EMG, EEG, etc) should be available. We propose a minirhihedectrical stimulators
(+2 low level), 8 outputs for transcranial and 8 outputs for stripcortical MEP stimulation, 2 trigger
input/output, double screen, double synchronized video input, and vital signs. All the recording and
stimulation parameters and their changes, impedance of all electrodes attached to the patient,
connection/disconnection of amplifiers/stimulators and stimulation confirmation should be
automatically documented. Additionally, a review function with timeline must be available. The

Y/ .-- OUOOAI 1060606 AA EOI 1 AGAA AT A A 00O B All OE
safety reasons.

Conclusions

The abovementioned specifications, among others, are proposed as future IONMM instrumentation
standards.

12
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Different contribution of muscular and cutaneous afferents to
the scalp SEPs

Massimiliano Valeriani !, Paolo Mazzong Domenico Restuccify Angelo Insold
INeurology Unit, Ospedale Pediatrico Bambino Gesu , Roma, #déyrosurgery Unit, CTO Hospital, Rome, Italy,
3Institute of Neurology, Catholic University, Rome, Italjieurophysiology Unit, CTO Hospital, Rome, Italy

BackgroundAlthough somatosensory evoked potentials (SEPS) represent a largely diffused
neurophysiological technique, the pathways generating the siit-latency scalp components are not
fully known. We aimed to investigate the SEPs recorded from the scalp and deep brain stimulation
(DBS) leads to selective electrical stimulation of either muscular or cutaneous afferents.

Material and Methods:SEPsweA OAAT OAAA ET ¢ DPAOEAT OO OOAEAZEZAOQET C
disease who underwent electrode implantation in the pedunculopontine (PPTg) nucleus area. We
compared SEPs recorded from the scalp and DBS electrode contacts to electrical stimulation of: a)
the median nerve at the wrist (mixed stimulation), b) the abductor pollicis brevis motor point (pure
stimulation of the muscle afferents), and c) the distal phalanx of the thumb (pure cutaneous
stimulation). High-frequency oscillations (HFOs) subtending the l@-frequency SEPs were also
analysed.

Results The macroelectrode contacts recorded a triphasic (PN1-P2) potential and the scalp
electrodes recorded all the classical SEP components, including the widespread N18 response, after
both median nerve and purecutaneous stimulation. After motor point stimulation, the scalp N18
component and the PPTg N1 response were not recorded. No difference in the HFOs between the
stimulation modalities was found. The scalp N20 component was recorded to stimulation of any
modality, even if with different latency and amplitude.

Conclusions:Considering that both the scalp N18 response and PPTg N1component reflect the
activity of a pre-postsynaptic neural network in the cuneatus nucleus, our data suggest that the
cuneate respnse is specifically evoked by cutaneous inputs, while muscle afferents are processed
elsewhere.

13
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Control over supraorbital nerve stimulation overrules the
facilitation of blink reflex in defensive peripersonal space

Viviana Versace!?, Stefania Camposini 1, Luca Sebastianelli Leopold Saltuari, Josep VallsSolé,
Markus Kofler2

INeurorehabilitation, Hospital Vipiteno/Sterzing, Vipiteno, Ital¢Neurology, Hochzirl Hospital, Zirl, Austria,
3IDIBAPS Institut d'Investigacié August Pi i Sunyer, FacullatMedicina, University of Barcelona, Barcelona,
Spain

BackaroundThe blink reflex (BR) to electrical supraorbital nerve stimulation (SOMS) is a

protective reflex. Knowledge about imminent SOMN via acoustic prepulse, verbal forewarning, or
self-delivery of stimulation, causes R2 suppression. The BR following median nerve stimulation
increases when elicited in the defensive peripersonal space of the face (DPBBSHere we studied
modulation of BR to SOMs by selfstimulation or visual control over hetero-stimulation in or

outside the DPPS-.

Methods: Twenty-three subjects participated in two sets of BR recordings following SGSI (E1,

n=10; E2, n=17). Conditions either involved heteratimulation by the experimenter (E1A, E1C, E2A,
E2B) or seltstimulation by subjects (E1B, E2C, E2D), with the stimulator probe in (E1B, E1C, E2B,
E2D) or outside (E1A, E2A, E2C) their DPHS and with subjects being aware (E1B, E2B, E2C, E2D)
or unaware (E1A, E1C, E2A) about imminent stimulation.

Results:

Compared to baselindstandard BR, E1A, E2A), R2 was facilitated with the probe held in the DPPS
but being unaware of stimulus triggering (E1C). Visual control of imminent stimulation (seeing the
AGPDAOEI AT OA0O8 O £AET CAO OO0 EM@ing E1BCEX) E2D) faiddted Rld, %c "
and inhibited R2. With selftriggering, there was no difference between the probe in (E2C) or
outside (E2D) the DPP&-.

Conclusion:BR-R2 is facilitated in a threatening situation (probe in DPR&) without control
(hetero-stimulation unseen by subject). R1 is facilitated and R2 inhibited when subjects have visual
control or full initiative over stimulation, irrespective of seeing the probe in the DPPE or not.

14



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

O-14

Does rTMS targeting with individual functional connectivity
analysis improve the efficacy in recurrent depression?

Alexandra Poydasheva !, Dmitry Sinitsynt, llya Bakulint, Natalia Suponevg Sergey Mosolo¥
Michael Piradow

IResearch Center of Neurology, Moscow, Russian Federa@htoscow Research Institute &fsychiatry, Moscow,
Russian federation

BackgroundClinical efficacy of rTMS in recurrent depression (RD) is highly variable. It is important
to search for approaches improving the efficacy, and choosing the target based on functional
connectivity (FC) ispromising. We aimed to compare the effects of the standard and 6@sed rTMS
targeting in RD patients.

Methods: 30 pharmacoresistant RD patients (17 women, age median 40, quartiles 28, 44) were
divided into two groups comparable in age, sex and RD severitll patients received 20 sessions of
high frequency rTMS of IDLPFC (20 Hz, 100% RMT, 3200 stimuli/session). In the standard targeting
group, the stimulation points were 5 cm anterior to the individual APB muscle hotspots. In the FC
based targeting groupyTMS was targeted to the individual points in the left DLPFC with maximum
negative correlation to subgenual cingulate (10 mm radius sphere at MNI coordinates (6,18))).

We used Beck depression inventory (BDI) and S¥6 questionnaires before rTMS, aftel0 and 20
sessions of rTMS for clinical evaluation.

Results In the FGbased targeting group, significant decreases in both BDI and-8B scores were
observed after 10 rTMS sessions (Wilcoxon, p<0.05) and persisted after 20 rTMS sessions (p<0.05),
whereasin the standard targeting group, an effect was observed only after 20 rTMS sessions
(p<0.05). The BDI score changes from baseline after 20 rTMS sessions were not significantly
different between the two groups (ManrgWhitney, p>0.05).

Conclusions:Both methods of rTMS targeting are effective in depression, but the use of FC analysis
allows accelerating the onset of the effect.

15
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Repetitive transcranial magnetic stimulation for the treatment
of chronic subjective non -pulsatile primary tinnitus case repor t

0AOOA - E Wahkiin FobAnek, Mgr. Petra Krulova, Michal Bath  ( AT A : U-ET Pé AT T OU
Srovnalov&

1University Hospital Ostrava, Ostrava, Czech Repubkibepartment of Neurology and Psychiatry, Faculty of

Medicine,, Ostrava, Czech republic

BackgroundTherapy of subjective chronic primary tinnitus could be challenging. Repetitive
transcranial magnetic stimulation (rTMS) is currently being tested for suppressing the
symptoHowever, effect of stimulation remains controversial.

Objective: The aim was to ucover real effect of rTMS stimulation for tinnitus treatment.

Methods: Fifty-three adult patients suffering from chronic subjective norpulsatile primary tinnitus
for at least 6 months were included in the study. Patients were randomly assigned into rTMS
stimulation group (group 1), sham stimulation group (group 2) and group with medicament therapy
only (group 3). Dorsolateral prefrontal cortex (frequency 25 Hz; 300 pulses; 80% resting motor
threshold=RMT) and primary auditory cortex on both sides (1 HzZ1000 pulses; 110% RMT) were
stimulated in patients in rTMS stimulation group for 5 consecutive days. Tinnitus reaction
guestionnaire (TRQ), tinnitus handicap questionnaire (THQ), tinnitus handicap inventory (THI),
Beck Depression Inventory (BDI), puregone audiometry with Fowler scoring of hearing loss and
tinnitus analysis were used for evaluation of tinnitus in all patients. Data was recorded in the day
patient was included in the study, during followup after 1 month and 6 months.

Results:No significant effect of rTMS stimulation after 1 month and 6 months was found in our
study in BDI, THQ and TRQ score or in tinnitus masking. There was significant effect in THI score
ater 1 ano 6 months. We would like to present case reports of 2 patients with thefedt of
stimulation, in which the deterioration of the socioeconomic state leaded to a marked deterioration
of tinnitus.

16
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Resting-state functional cortical connectivity are abnormal in
HIV patients

Giuseppe Nocet, Claudio Del Perciy Roberta Lizid, Maria Teresa Pascarellj Alfredo Pennica,
Andrea Soricellt, Francesco Di Camgli Massimo Galt, Annalisa Saracing Massimo Di Pietrg,
Vincenzo Vullg, Pasquale Pagliarfg Giovanni Di Perri, Andrea Calcagng Benedetto Maurizio
Celesi&, Stefano Ferracuti, Paolo Onora#, Massimo Andreorfi, Claudio Babilorf

1IRCCS SDN, Naples, Italyapienza University of Rome, Rome, Italyniversity of Milan, Milan, Italy*University
of Bari 'Aldo Moro', Bari, Italy?S. Maria Annunziata Hospétl, Florence, ItalyéD. Cotugno Hospital, AORN Dei
Colli, Naples, Italy;University of Turin, Turin, Italy8University of Catania, Catania, Ital§University of Rome

041 0 6AOCAGASHR 211 AR ) OAI U

BackgroundPrevious evidence showed abnormal sources oésting-state delta (<4 Hz) and alpha
(8-12 Hz) rhythms in patients with Human Immunodeficiency Virus (HIV), as cortical neural
synchronization markers in quiet wakefulness. Here, we tested the hypothesis of additional
abnormalities in functional cortical connectivity computed in those sources in HIV patients.

Material and Methods:The rsEEG, clinical, and neuropsychological data were collected in 128 naive
HIV subjects with normal cognition or mild cognitive deficits and 60 control (Healthy) subjects. The
eLORETA freeware estimated source connectivity by the tool called lagged linear connectivity (LLC).
Area under receiver operating characteristic (AUROC) curve indexed the accuracy in the
classification of Healthy and HIV individuals.

Results:Posterior interhemispheric and diffuse intrahemispheric LLC solutions in alpha sources
were abnormally lower in both HIV subgroups with and without mild cognitive deficits subjects,
compared with the Healthy group. Noteworthy, HIV subgroup with cognitive deficits shogd

greater abnormalities than HIV subgroup with normal cognition. Furthermore, AUROC curves of
those alpha LLC solutions exhibited moderate accuracies (> 0.7) in the discrimination of control vs.
HIV individuals with mild cognitive deficits.

Conclusions:Naive HIV subjects in quiet wakefulness were characterized by abnormalities in
widespread alpha source connectivity, which were greater when related to mild cognitive deficits.
Widespread alpha source connectivity may reflect HIV effects on brain and cogué functions

before drug regimens. Future studies may test utility of the present approach to select HIV subjects
prone to cognitive decline over time and to track brain functions after neuroprotective artHIV

drug regimens.
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Electroencephalograph ic characteristics of SYNGAP1
developmental and epileptic encephalopathy, a review of
literature and case report

Daniela Isabel Santa-Cruz?!, Alejandro Martinez de la Ossa VédlaModnica Vicente Rasoamalala
Biologist Anna Marcé Grag; Miquel Raspall Chaure

I1Clinical neurophisiology department, Hospital Universitario Vall d' Hebron, Barcelona, SpRliatric
Neurology department, Hospital Universitario Vall d'Hebron, Barcelona, Sp¥#enetics department, Hospital
Universitario Vall d'Hebron, Barcelon&gpain

BACKGROUNMutations on SYNGAP1, which encodes a main protein in the postsynaptic regulating

NMDA cascade responsible of the formation and maturation of dendritic spines, were described in
patients with intellectual disability, autism spectrum disorder and epilepsy. Since this entity has its
own characteristic features, it could be considered as a syndromic type of developmental and
epileptic encephalopathy (DEE). Our aim is to review the electroencephalographic features and
compare them with the evdution of a 6-year-old girl with a confirmed frameshift mutation.

MATERIAL AND METHODS: 0 OA- %$ OAOAAOAE xAO AiTA xEOE OEA

cAl AADPEAI I PAOEUch OADPEI ADOUSd AT A O%% 10 Ai AAOOI

reports that include well described EEG characteristics and compare them with the vidd&tEG tests
performed in our patient.

RESULTSThe first video-EEG at 5 years old, showed a diffuse slowing background with frontal
delta waves and generalized polyspikevave dischargesthat correlated with eyelid myoclonia, neck
retropulsion with or without limb myoclonus or fall. Follow-up EEGs also showed multifocal
discharges and bioccipital photoparoxysmal response.

CONCLUSIONhis case provides a complete clinical and videBEG eidence of a new type of
seizures that are particularly characteristic of SYNGAP1 DEE, as well as the dynamical evolution

xEOEET OEA UAAOO T &# OEA DAOEAT 060 1 xI AAAECOI
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Outcome prediction in postanoxic coma with deep learning

Marleen C. Tjepkema-Cloostermans 12, Catarina da Silva Lourenég, Barry J.Ruijter2, Selma C.
Tromp4, Gea Drost Francois H.M. Kornips Albertus Beishuizer, Frank H. Bosch Jeannette
Hofmeijer29, Michel van Puttef:2

1Department of Clinical Neurophysiology and Neurology, Medisch Spectrum Twente, Enschede, the Netherlands,
2Department of Clinical Neurophysiology, Technical Medical Centre, University of Twente, Enschede, the
Netherlands3Biomedical Engineering, Universatle do Porto, Porto, PortugadDepartment of Clinical
Neurophysiology, St. Antonius Hospital, Nieuwegein, the Netherlai@ispartment of Neurology and
Neurosurgery, University Medical Center Groningen, University of Groningen, Groningen, the Netherlands,
6Department of Neurology, VieCuri Medical Center, Venlo, the Netherldahusnsive Care Center, Medisch
Spectrum Twente, Enschede, the Netherlarf@epartment of Intensive Care, Rijnstate hospital, Arnhem, the
Netherlands Department of Neurology, Ristate hospital, Arnhem, the Netherlands

Background¥isual assessment of the electroencephalogram (EEG) by experienced
neurophysiologists allows reliable outcome prediction of approximately half of all comatose
patients after cardiac arrest. Deep neural nevorks hold promise to achieve similar or even better
performance, while being more objective and consistent.

Material and Methods:We performed a prospective cohort study in 5 Dutch hospitals, and included
895 consecutive comatose patients after cardiac arrest. Continuous EEG was recorded during the
first 3 days. Functional outcome at six months was dichotomized as good (Cerebral Peniance
Category, CPC-2) or poor (CPC &). We trained a convolutional neural network to predict

outcome using EEG data at 12 and 24h after cardiac arrest. Data from two hospitals were used for
training and internal validation (n=661). Eighty percent ofthese data was used for training and
cross-validation, the remaining 20% for independent internal validation. Data from the other three
hospitals were used for external validation (n=234).

Results:Prediction of poor outcome was most accurate at 12 h, viita sensitivity in the external
validation set of 58% (95% confidence interval (Cl): 5365%) at false positive rate (FPR) of 0% (ClI:
0-7%). Good outcome could be predicted at 12 h with a sensitivity of 48% (CI: 48.%) at a FPR of
5% (CI: 015%) in the external validation set.

Conclusions:Deep learning of EEG signals outperforms any previously reported outcome predictor
of coma after cardiac arrest, including visual EEG assessment. Our approach offers the potential for
objective and realtime, bedside insght in the neurological prognosis.
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Impact of Attentional Abilities on Step Initiation in Healthy
People: an EEG Study

Arnaud Delval 1, Aurore Braquet, Madli Bayot, Céline Tard, Luc Defebvre, Kathy Dujardir?,
Philippe Deramburet

1Univ. Lille, Inserm, CHU Lille (Department of Clinical Neurophysiology), UlTddgenerative & vascular
cognitive disorders, 59000 Lille, France2Univ. Lille, Inserm, CHU Lille (Department of Neurology and
Movement Disorders), Ul171Degenerative & vacular cognitive disorders,-59000 Lille, France

BackgroundStep initiation can vary according to attentional resources. Components of visuospatial

attention (alerting, orienting, and executive control or conflict resolution) have shown to be able to

modulate specifically anticipatory postural adjustments (APAs) and step execution phase, and can

AA AOOAOOAA OEI O1 OAT AT 001 U xEOEET A OEITCI A DPAOAA
present study aims to a better understanding of the interaction betweaevisuospatial attention and

step initiation in a healthy population through the observation of: (1) the modulation of step

initiation while performing the ANT and (2) the potential modifications of cortical motor

preparation.

Material and Methods:Thirty -two healthy subjects performed an attentional task adapted from the

ANT and combined with step initiation. Cortical activity during movement preparation (APA) and

execution was assessed via higresolution encephalography.

Results: Step initiation was particularly perturbed in conflict resolution condition. Conflict

resolution also affected eventrelated spectral perturbations (ERSPS) in alpha and beta bands:
movementrelated desynchronization over the sensorimotor cortex occurred earlier and was longer

and of higher amplitude after response to a target with incongruent flankers.

Conclusions:Tasks with attentional load such as conflict resolution lead to an alteration of step

initiation and concomitant modifications of ERSPs during APAs. The ANT comééhwith step

ET EOEAOETT AT OI'A AA OEAOAE OA OOGAA O AAOOAO OTA
gait akinesia.
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Epileptiform and non -epileptiform EEG abnormalities in Autism
Spectrum Disorder relate to opposite excitation -inhibition
balance disturbances

Erika L. Juarez Martinez 1, Hilgo Bruiningt, Jan Sprengets Sonja Simpraga Simon Houtmaa,
Simon-Shlomo Poit, Huibert D. Mansveldet, Floor Janset) Bob Oranjé, Richard Hardstone,

Klaus LinkenkaerHanser?

1Department of Psychiatry, Brain Center UMC Utrecht, Utrecht, Netherlatidispartment of Integrative
Neurophysiology, Center for Neurogenomics and Cognitive Research (CNCR), Amsterdam Neuroscience, VU
Amsterdam, Amsterdam, Netherland®epartment of ChildNeurology, Brain Center UMC Utrecht, , Utrecht,
NetherlandsNeuroscience Institute, New York University School of Medicine , New York3NESRAnalytics

BV, Amsterdam , The Netherlands

BackgroundAutism spectrum disorder (ASD) has been associated balance alterations between
neuronal excitation and inhibition (E/I). Part of this association is built upon the frequent
concurrence of ASD with epilepsy and epileptiform abnormalities. Noeapileptiform EEG
abnormalities are also frequent, yet their clincal relevance remains unclear. We hypothesize that
subjects with EEG abnormalitiegepileptiform and non-epileptiform z represent different
physiological subgroups within the autism spectrum and have different effects on E/I balance. Using
a novel algorithm involving critical-state dynamics we show that fluctuations in neuronal
oscillations can be used to estimate E/I balance of neuronal networks. Here, we use this method to
test the relationship between epileptiform and nonepileptiform abnormalities and EI balance
disturbance in ASD.

Methods:We investigated 64channel EEG recordings of 100 unmedicated children with ASD and 29
typically developing children (age range 715 years). We assessed for EEG abnormalities according
Oi , 1 AAOO AT A andtlasdfiEafioh 6f &l€xtroarddpialdgraphy and estimated the E/I
ratio based on alpha oscillations.

Results:ASD subjects with EEG abnormalities (ASDabn, 46%) had lower E/I ratios than the group
without abnormalities (p = 0.00035). From the ASDabn grqu subjects with slowing of activity
showed the lowest global E/I ratios (p = 0.0001), while epileptiform abnormalities were related to
localized high E/I (p = 0.0063).

Conclusions:Epileptiform and non-epileptiform EEG abnormalities showed opposite exdittion-
inhibition balance disturbances identifying two subgroups within ASIxone with global increase of
inhibition and one with locally increased excitation. This neurophysiological distinction may be
determinant for targeting future treatment decisions.
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Separation of major depression patients from healthy controls
using machine learning approach to resting -state EEG

Alexander Ledovsky 1, Elena Mnatsakaniahy Maxim Sharae¥, Evgeny Burnae¥
1Skolkovo Institute of Science and Technology, Moscow, Russian Fedeftistitute of Higher Nervous Activity
and Neurophysiology RAS, Moscow, Russian Federation

BackgroundWe aimed at searching for a reliable method to separate patients with Major
Depressive Disorder (MDD) from healthy controls (HC). The biomarkers, if found in restirgtate
EEG, may become cheap and eamyuse tools for medical diagnostic. While some authors report
positive findings on this matter (Henriques, 1991), the results are dticontroversial. We used
machine learning (ML) approach to find EEG characteristics that may distinguish MDD and HC.
Materials andMethods:We used EEG data from 43 MDD namedicated patients and 41 HC
volunteers. The groups were comparable in age and ne#female ratio. Short epochs (1 min, eyes
closed) of restingstate EEG were recorded for each person using 12&annel equipment (Electrical
Geodesics Inc., USA). We examined different approaches to classification algorithm: ML models on
alpha and beta bad magnitudes, ML models on connectivity features (coherence, Phase Lag Index
and inter-channel envelope correlation), and several EE&pecific neural networks.

Results:Best results on leaveone-out cross-validation were obtained by connectivity-based models.
Coherence with logistic regression model shows the area under the R@@ve (ROCAUC) = 0.8.

This corresponds to a 60% sensitivity with a 20% false positive rate. Erlopes correlation with
combined logistic regression and gradient boosting shows R@&JC = 0.73. Other approaches
showed ROGAUC lower than 0.6.

Conclusions:Our results suggest that the connectivity characteristics (coherence and envelopes
correlation) have appropriate predictive value. Other authors report similar findings (Olbrich,
2014). The possible reason for connectivity advantage is its robustness to EEG measurement
problems such as volume conduction and movement artifacts.
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Multiple point st imulation MUNE in ALS: Towards a faster
modification

Miguel Oliveira Santos 12, Anna Bystrup JacobseénHatice Tankis?

1Department of Clinical Neurophysiology, Aarhus University Hospital, Aarhus, Denmark., Aarhus, Denmark,
2Department of Neurosciences amdental Health, Hospital de Santa Maria, Centro Hospitalar Lisboa Norte,
Lisbon, Portugal. Institute of Physiology Unit, Instituto de Medicina Molecular, Faculty of Medicine, University of
Lisbon, Portugal., Lisbon, Portugal

BackgroundMultiple point stimulation (MPS) is a welestablished motor unit number estimate
(MUNE) method that can be used in all EMG machines, but it is tioensuming. We investigated
whether a faster modification of MPS using 5 surface motor unit action potentials (sSMUAP) had
similar reproducibility, sensitivity and specificity as 10.

Material and Methods:Twenty-two motor neuron disease patients and 20 healthy controls were
prospectively examined by two physicians twice in the thenar muscles.

Results:A total of 168 MPS MUNEecordings were obtained. Mean MUNE was significantly lower in
patients in contrast to the controls, whether using 5 [53+55 (1170) versus 150164 (51-325),
p<0.001] or 10 sSMUAP [52451 (1162) versus 151+50 (75274), p<0.001]. No significant
differences (p>0.05) were found between mean MUNE obtained from 5 or 10 SMUAP in both
patients and controls. Intrarater coefficient of variation (CV) for patients (17% versus 15%) and
controls (16% versus 13%) and interrater CV for patients (25% versus 24%) did not dffer

between 5 and 10 sMUAP (p>0.05), whereas inteater CV was higher for 5 sMUAP in controls
jcpp OAOOOO pobh PEm8nntgs !'T AGgAAI 1T AT O ET OOAAILI A
sampling either 5 or 10 sMUAP, for both groups. Receiver operatingaracteristic (ROC) curves
collecting 5 or 10 sMUAP showed excellent accuracy in distinguishing between patients and
controls.

Conclusions:The faster modification of MPS by sampling 5 SMUAP had similar reproducibility,
sensitivity and specificity as 10and may be suggested in future research and clinical practice.
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Cervical muscle weakness correlates with respiratory function
in Amyotrophic Lateral Sclerosis

Susana Pinto!2, Marta Gromichd, Michael Swash3, Mamede Carvalht*

linstitute of Physiology and Institute of Molecular Medicine, Faculty of Medicine, University of Lisbon., Lisbon,
Portugal, 2Division of Clinical Neurophysiology, Department of Pharmacology and Clinical Neurosciences, Umeé
University., Umeda, SwedeéiBarts and the London School of Medicine, Queen Mary University of London., London,
United Kingdom#Department of Neurosciences and Mental Health, Hospital de Santa Ma@H&N., Lisbon,

Portugal

Background
In Amyotrophic Lateral Sclerosis (ALS) weak cervical meges are commonly found. These accessory

muscles of respiration are innervated by medially spinalocated motor neurons close to phrenic
nerve nuclei. A correlation between cervical strength and prognosis has been described. We
investigate the associatiorwith respiratory function.

Methods

Consecutive ALS patients assessed with flexor/extensor cervical muscle strength, revised functional
ALS rating scale (ALSFRB), phrenic nerve studies and forced vital capacity (FVC) within 3 months
were included. Flexor/extensor strength were assessed respectively in dorsal decubitus/sitting and
categorized as normal/abnormal (MRC=5/MRC<5). Mean phrenic nerve amplitude (PhrenAmpl)
was abnormal if <0.4 mV. Abnormal FVC was considered if <60% predicted. ALSELR&EO OAODPE OAO
subscore (RofALSFR®)<12 defined symptomatic respiratory insufficiency. Sensitivity, specificity,
positive (PPV) and negative (NPV) predictive values and the area under the curve (AUC) of the
receiver operating characteristics were calculated. Ethicalonsent was granted.

Results

We included 281 patients (157 men, disease duration 16.216months; meanFVC 80.424%;
MeanPhrenAmpl 0.50.25m). Weak cervical flexion/extension: 156/59 patients. Abnormal
PhrenAmpl: 100 patients; Abnormal FVC: 45; Abnormal RofALBER: 108. Sensitivity, specificity,
PPV, NPP of extensor muscles for PhrenAmpl, FVC and RofALIRRE %35.5%, 84.5%85.2, 33.3
52.5%, 66.1%86.1%, respectively. Sensitivity, specificity, PPV, NPP of flexor muscles for
PhrenAmpl, FVC and RofALSFHS 666%-73.3%, 51.5%54.1%, 24.4%46.8%, 70.7%90.1%,
respectively. Combined flexor/extensor sensitivity, specificity, PPV, NPP: 68.5%4.7%, 48.5%
51.4%, 26%46%, 70%-91.2%, respectively. AUC: 0.58.64.

Conclusion

Weak cervical muscles indicate higher probabty of respiratory involvement. Weak extensors are a
strong predictor (high specificity) of respiratory compromise in ALS, which should be regarded as a
significant warning in clinical practice.
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MRI detection of human motor unit fasciculation in
Amyotrophic Lateral Sclerosis.

Roger Whittaker 1, Paola Porca#, Luis Braz, Timothy Williamst, lan Schofield, Andrew Blamiret
INewcastle University, Newcastle Upon Tyne, United Kingdom

Objective To develop a clinically applicable nofinvasive method fordetecting motor unit
fasciculation in patients with Amyotrophic Lateral Sclerosis (ALS).

Methods: The lower limbs of 6 healthy controls and 4 patients with confirmed ALS were scanned
using a novel diffusion weighted MRI protocol sensitive to micrometescde movement of skeletal
muscle. Motor unit activity was assessed at rest and during electrical motor nerve stimulation time
locked to scanner acquisition.

Results:Incremental stimulation revealed a reproducible pattern of overlapping signal voids with
dimensions and temporal profiles consistent with the contraction of single motor units. Patients
with ALS showed a significantly higher rate of spontaneous motor unit fasciculation at rest (mean
99.1 / minute, range 25.7161 in patients vs 7.7 / minute, ranget.3-9.7 in controls, p<0.05) and a
significantly higher percentage muscle cross sectional area in which fasciculation was detected
(15.9%, SD 2.8 vs 2.9%, SD 1.6, p<0.05).

Conclusions:This study is the first use of imaging to detect fasciculation in Alatients. The
technique is quick to perform and entirely painfree. The ability to detect changes in motor unit
function which precede motor unit degeneration may allow earlier diagnosis and recruitment to
clinical trials.
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MUNIX alteration in three consecutive muscles innervated by
ulnar nerve in Amiyotrophic Lateral Sclerosis

Taskin Gunesl2, Gorkem Siri2, Baris Isak?
1Department of Neurology, Marmara University Hospital, Istanbul, Turk€yRIALS Study Group, Istanbul,
Turkey

BackgroundThe motor unit number index (MUNIX) method is used to estimate alterations

attributed to changes in number and size (MUSIX) of motor units (MUs) using the compound muscle
action potential (CMAP) and surface electromyographic interference pattern (SIP).

Material and Methods:In sixteen patients with Amyotrophic Lateral Sclerosis (ALS) and 16 controls,
compound muscle action potentials (CMAP), MUNIXs and MUSIXs were recorded from flexor carpi
ulnaris (FCU), abductor digiti minimi (ADM), and first dorsal inteosseous (FDI) muscles.

Results: In ALS patients, mean values of MUNIXs recorded form FCU (76.7+24.01 vs 71.5+ 32.4,
P=0.22), ADM (130.3+1.4 vs. 66.4+2.3, P=0.008), and FDI (181.8+1.3 vs. 63.6+2.8, P= 0001) muscles
were lower and MUSIXs of FCU (59.9+11v8. 54.4+13.4, P=0.6), ADM (85.6+1.4 vs. 99.1+1.6,

P=0.34), and FDI (72.9+1.2 vs. 99.9+1.6, P= 0.03) were higher than controls. CMAPs deteriorated in
proximal (i.e., FCU; 6 ALS vs. 0 controls, P= 0.009) muscle more than distal (i.e., ADM; 5 ALS vs. 0
control, P=0.02 and FDI; 3 ALS vs. 1 control, P= 0.3) while MUNIXs deteriorated in distal (i.e., FDI ; 9
ALS vs. 0 control, P = 0.003) more than proximal (i.e., ADM; 7 ALS vs. 1 control, P=0.02, and FCU; 1
ALS vs. 0 control, P= 0.5 ) muscles.

Conclusions:Unlike CMAPs, MUNIX was considered to define denervation process overwhelming

the impact of reinnervation using SIPs. In addition to utility in long term assessment of ALS

patients, MUNIX could be used to estimate quantitative alterations in motor units rfaliagnostic

purpose.
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Muscle velocity recovery cycles in neurogenic muscles

Adgnes Witt12, Rikke Sggaard Kristense¥?, Anders Fulgsang-rederiksent.2, Thomas Holm

Pederser, Nanna Brix Finnerup, Helge Kasch Hatice Tankist2

1Department of Clinical Neurophysiology, Aarhus University Hospital, Aarhus, Denrd@dpartment of Clinical
Medicine, Aarhus Univerisity, Aarhus, DenmaiRepartment of Biomedicine, Aarhus University, Aarhus,
Denmark,*Danish Pain Research Center, Depaént of Clinical Medicine, Aarhus University, Aarhus, Denmark,
SResearch Department, Spinal Cord Injury Centre of Western, Department of Neurology, Regional Hospital of
Viborg, Viborg, Denmark

BackgroundMuscle Velocity Recovery Cycles (MVRCs) is a simalel fast method offering indirect
measure of muscle membrane properties in vivo. MVRCs has been used to provide information
about muscle membrane abnormalities in various myopathies and muscle channalopathies. The aim
of this study was to examine muscle nmabrane properties in neurogenic muscles using MVRCs.
Material and Methods:Forty-seven patients referred to Nerve Conduction Studies (NCS) and
Electromyography (EMG) for peroneal nerve entrapment neuropathy were prospectively included.
The patients were caéegorized as peroneal nerve entrapment neuropathy across knee (n=22),15
radiculapathy (n=10), normal NCS and EMG (n=9) and other disorders (n=6) using NCS/EMG and
neuroimaging results. Strength in tibialis anterior (TA) muscle was measured by Medical Catiin
Scale (MRC) and disease duration was recorded. In addition to conventional NCS/EMG, all subjects
were examined with MVRCs in TA. This provided parameters of muscle relative refractory period
(MRRP) and early supernormality (ESN) and late supernormalitft SN). The results were compared
to 29 agematched healthy control subjects.

Results:MRRP was increased and ESN and LSN were reduced in neurogenic muscles. MRRP, ESN
and LSN correlated to MRC, incidence of spontaneous activity and motor unit potenti@rpmeters,

but not to disease duration.

Conclusions:MVRC changes provide in vivo evidence of depolarization in intact human muscle
fibres that could underlie reduced muscle excitability and hence weakness in neurogenic muscles.
MVRC appears to be a ud technique for revealing disease mechanism in a broad range of
neuromuscular diseases.
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Sensory and motor nerve excitability testing in type 2 diabetics.

Alexander Gramm Kristensen 123, Nanna Finnerup-34, Henning Andersem4, Troels Jenseks, Sf
Gylfadottirt3, Mustapha Itant5, Thomas Krgigards, Sgren Sindrups, Hatice Tankis}?2

lnternational Diabetic Neuropathy Consortium, Aarhus University, Aarhus C, Denmi@rpartment of
Neurophysiology, Aarhus University Hospital, Aarhus C, Denn#@anish Pain Research Center, Department of
Clinical Medicine, Aarhus University, Aarhus C, Denmiiepartment of Neurology, Aarhus University Hospital,
Aarhus C, DenmarkDepartment of Neurology, Odense University Hospital, Aarhus C, Denmark

Background
Previous studies have proposed the utility of nerve excitability testing (NET) with threshold

tracking for understanding disease pathophysiology and early diagnosis of diabefolyneuropathy
(DPN). We aimed in this study to elucidate sensory and motor NET changes in DPN.

Materials and methods

We included 128 diabetics and 31 healthy controls (HC). All participants were examined with Nerve
Conduction Studies (NCS) on three motdtibial, peroneal and median) and three sensory (sural
(bilateral) and median) nerves. Patients were divided into two groups, patients with neuropathy
(DPN+) and patients without neuropathy (DPN) using NCS in lower extremities. Motor and sensory
NET andNCS on the median nerve were compared between the groups usingvdy ANOVA.

Results

Out of 27 NET parameters, 7 motor (including TEd(peak), S2 accommodation, TEd40(Accom)) and 2
sensory parameters(accommodation haiime and TEh(slope 101140ms)) were significantly
different between groups (p<0.05). The differences between the groups for NCS were more
pronounced for median motor (distal motor latency, conduction velocity (CV) amplitude and
minimum F-wave latency) (p<0.01) and sensory (CV and amplitude, p600035 and p=0.00054,
respectively).

Conclusions

Overall, the changes in NET were not as prominent as changes in NCS and not in concord with
previously reported excitability changes. This may be because NET measures the function of the
surviving axons rather than non-functioning axons. We are therefore uncertain of the utility of NET
in diagnostics or understanding the mechanisms of DPN.

Part of the International Diabetic Neuropathy Consortium research programme, supported by Novo
Nordisk Foundation Chalenge Programme (Grant number NNF140C0011633).
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Simulated differential sensitivity of motor and sensory nerves
for conduction block in immune -mediated neuropathies

Boudewijn T.H.M. Sleutjes !, Naric Durmug, Maria O. Kovalchuk Michel J.A.M. vaRutten?,

Leonard H. van den Berg Hessel Franssen

1Department of Neurology, Brain Center Rudolf Magnus, University Medical Center Utrecht, Utrecht, Netherlands,
2Department of Clinical Neurophysiology, University Twente, Enschede, The Netherlands

Backgraund:Immune-mediated polyneuropathies affect myelinated nerve fibers, resulting in
conduction slowing or block, with selective involvement of sensory and motor axons. The
underlying mechanisms are not well understood. We studied the impact of putative meghisms by
focusing on nodal and paranodal dysfunction on saltatory conduction in a longitudinal myelinated
axon model.

Materials andMethods:We extended our longitudinal axon model, which consisted of 41 nodes of
Ranvier, with biophysical characteristics unique for human myelinated motor or sensory axons. We
studied the effects of impaired nodal sodium channel conductance, paranodal myelin fpo
detachment by reducing paranodal seal resistance, and their interaction on saltatory conduction in
the nine middle nodes and surrounding paranodes.

Results:Physiological motor and sensory conduction velocities were approximately 48 m/s and 50
m/s, respectively. Progressive conduction slowing was observed when reducing maximum sodium
channel conductance and reducing paranodal seal resistance. Conduction blocks eventually
occurred at a 75% (motor) and 78% (sensory) reduction in maximum sodium channel aductance
and at a 87% (motor) and 89% (sensory) reduction in paranodal seal resistance. A boundary of
block emerged representing the severity levels where both interacting mechanisms induced a
conduction block.

Conclusion:Using our longitudinal myelinated motor and sensory axon model, simulations support
the view that biophysical differences between motor and sensory axons potentially contribute to a
differential susceptibility for development of a conduction block in immunemediated
polyneuropathies.

29



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

O-29

CMAP Scan and MScanFit MUNE during Wallerian Degeneration
after Nerve Transections

Ozlem KesimSahirt, Bahar Erbas, Nermin Gorkem Sirin 1, Tugrul Artug?, Emel OguzAkarsut, Elif
KocasoyOrhant, Nermin Mammadovd, Ufuk Emekl#, Ali Emre Ogé

IIstanbul University, Istanbul Faculty of Medicine, Department of Neurology, Istanbul, Tufkstanbul Arel
University, Department of Electrical and Electronics Engineering, Istanbul, Turkisyanbul University, Istanbul
Faculty of Medicine, Departmermtf Plastic Reconstructive and Aesthetic Surgery, Istanbul, Turkey

BackagroundWallerian degeneration (WD) includes complex physiological changes in the distal
portion of the axon which follow a severe injury. The aim of this study was to advance our earlie
observations with MUNE studies during early stages of WD by evaluating the CMAP Scan curve and
MScanFit MUNE in the same period.

Materials andMethods: Twelve patients with acute nerve transections at the forearm (7 median, 5
ulnar) were recruited. First electrophysiological studies, performed at 972 hours after the insult,

were followed by serial studies at 12 day intervals until CMAP amplitudes reached at zero. At each
session, CMAP Scan curves were recorded, their quantitative parameters and the n¢WNE

method, MScanFit, were calculated. The results were grouped according to the recording time after
injury (before and after the 48th hour). They were compared with those of healthy controls and
amyotrophic lateral sclerosis (ALS) patients.

Results:Excitability of axons was reduced in patients with transected nerves, as compared controls
and ALS patients, irrespective of the recording time. In most of the patients, MUNE values decreased
during the follow-up as a result of relatively more pronounced rduction of CMAP amplitudes as
compared to mean unit sizes. While steps occurred in 8 patients, D50 remained unchanged during
the follow-up.

Conclusions:These suggest higher abilitity of MScanFit, as compared to other MUNE methods, in
discriminating the changes caused by functional instability of neuromuscular junction. Occasional
steps in the early WD deserve some arguments on their possible mechanisms.
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Micro -EMG: Imaging human motor units using a novel
intramuscular electrode array

Stuart Maitland !, Enrique EscobedeCousirt, lan Schofield, Anthony O'Neill, Stuart Baket, Roger
Whittaker?
INewcastle University, Newcastle Upon Tyne, United Kingdom

Background
State of the art clinical EMG provides only indirect or inferred measurements of muscle sttuce.

Structural information for motor units has only previously been described using laborious glycogen
depletion experiments.

Micro-EMG is a novel multelectrode system that samples EMG signal from 64 electrodes along the
surface of the needle in ordeto localise the muscle fibres of multiple human motor units along the
length of a clinical EMG needle.

This enables mapping of human motor units from just 5 minute recordings.

Methods

We recorded multielectrode EMG activity at varying force level§l0-40% of maximum voluntary
contraction) in the biceps and tibialis anterior muscle of 6 healthy volunteers. Each EMG channel
was decomposed into motor unit action potentials, and fibre action potentials spatially localised
using a signal deconvolution m#hod. Features normally only accessible via histology including fibre
nearest neighbour distance and alpairs distance were calculated. Several simulations of muscle
electrical activity were created in order to test the accuracy of localisation.

Results

For the first time, we were able to produce an electrical localisation map of the human motor unit in
vivo. A total of 340 fibres in 31 motor units were isolated and localised. Median nearest neighbour
distance varied from 0.441.02mm

Simulation findings indicated strong accuracy in fibre number estimation and localisation.
Conclusions

Micro-EMG provides unprecedented insights into motor unit structure and function.

We anticipate that this method will provide useful biomarkers for disease states such as moto
neurone disease.
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Age related characteristics and normative values of F wave in
229 healthy Chinese infants

Hua Pant2, Na Chehz?, Jinxi Lirt2, Fan Jiah?, Lei Zhang?, Ying Wang?, Shuo Yantz, Lin Chen2,
Hengheng Wang?, Zaigiang Zhang?, Yongjun Wang?, Yuzhou Gua# Liying Cu$, Kimura Jurt
1Department of Neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing, CAZtaina National
Clinical Research Center for Neurological Diseases, Beijing, CiRe&iing Union Mdical College Hospital,
Chinese Academy of Medical Science, Beijing, CHiwlege of Medicine, University of lowa, lowa, USA

BackgroundTo establish age related characteristics and normative values of F wave in healthy
Chinese infants.

Methods: We studied median, ulnar and tibial nerves on one side in 229 healthy Chinese infants

(108 males) ranging from 1 to 12 months old in age. EDX studies consisted of stimulating each nerve
at the wrist or ankle 16 times and recording Fwave amplitude, persistenceduration and minimal

and maximal latencies in addition to Mresponse amplitude and latency

Results:Minimal F-wave latencies (Fmin) showed a strong negative correlation to the age for

median (r =-0.21, P < 0.01) ulnar (r =-0.22, P < 0.001) and tibiaherves (r =- 0.30, P < 0.001) but
not correlation to the height for these nerves. The normal range of Fmin (mean £ SD ms) for the
tibial nerve, which serves best for clinical evaluation, comprised 23.26 + 1.71, 20.89 + 1.91, 21.36 +
1.84,20.28 + 2.05, 2@1 +1.89, 21.21 +1.77, 20.43 £ 1.69, 21.42 + 2.81, 20.77 £ 1.24, 20.40 + 1.24,
20.72 £ 1.24, and 20.32 £ 1.35 for age 1 to 12 months old. Statistical analyses revealed a significant
(P<0.01) decrease of Fmin during the second month of life and no char(@>0.5) thereafter.
Conclusion:We suggest the use of F waves to assess infants with neuropathic disorders as a reliable
measure to complement the conventional nerve conduction study, which poses a major technical
limitation for the short limbs.
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Optimising diagnostic criteria for ulnar neuropathy at the
elbow

Kirsten Pugdahl 1.2, Sdndor Beniczky?, Hatice Tankist2, Birger Johnseh?, Erisela Qerama2, Marit
Otto?, Steffen Fuchs Anders Fuglsang-rederiksent.2

1Department of Clinical Neurophysiology, Aarhus University Hospital, Aarhus, Denrd@dpartment of Clinical
Medicine, Aarhus University, Aarhus, Denmark

BackaroundDifferent sets of electrodiagnostic criteria for ulnar neuropathy of the elbow have been
published by the AANEM and recently by a Danish consensus group. This study assessed whether a
modification of the two sets could increase diagnostic performance.

Material and Methods:The new set of criteria was derived by testing different combinations dhe
features in the current criteria. The optimal cutoff value for difference in conduction velocity (CV)
between the elbow and forearm segments was determined using ROC curve analysis. The diagnostic
accuracy was evaluated on 181 neurophysiological stuet of the ulnar nerve from a mixed patient
group and the diagnostic reference standard was the consensus diagnosis based on all available
clinical, laboratory, and electrodiagnostic information reached by a group of experienced Danish
neurophysiologists.

Results: The best performance were obtained in a set of criteria requiring both a) More than 2
standard deviation (SD) slowing in CV at the elbow and b) Absolute slowing in CV between the
elbow and forearm segments of at least 12 m/s. The criteria had anyehigh sensitivity of 98.1% and

a good specificity of 90.7%.

Conclusions:The new criteria have an excellent diagnostic performance and are simple to use.
Although the criteria are suggested by a single centre and evaluated on a rather small group of
patients, there seems to be a potential for improving the criteria currently available. This will make
electrodiagnosis an even more powerful tool for diagnosing ulnar neuropathy at the elbow.
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Cognitive dysfunction in mice with MuSK+ myasthenia grav is

Liis Sabre!, Amelia Evolt, Associate Anna Rostedt Punga
lUniversity of Tartu, Tartu, Estoni&Catholic University , Rome, Ita§lJppsala University , Uppsala, Sweden

BackgroundReports on cognitive dysfunction in muscle specific tyrosine kinag@uSK) antibody
seropositive myasthenia gravis (MG) patients, led us to study cognitive dysfunction in the MuSK+
passive transfer MG (PTMG) model of mice.

Methods: Twelve 7-week-old female wild-type C57BL/6J mice were passively immunized for 14

days with IgG from different MuSK+ MG patients and 12 control mice were included into the study.
Mice were evaluated with clinical, neurophysiological and behavioral tests [Barnes maze (BM) and
novel object recognition (NOR)]. In the end of the study, the mice weretanized, and muscles

were immunostained to evaluate the postsynaptic membrane.

Results: Two-thirds of the immunized mice developed some myasthenic weakness (grade 0.5 to 2.0)
and did not gain weight during the study. Four immunized mice revealed decremean RNS on the
day 15.

In behaviour studies MuSK+ PTMG mice spent less time exploring the novel object in the NOR test
(MuSK+ PTMG 36.4% + 14.0 vs controls 52.4% + 13.0, p=0.02). On the contrary, the Barnes maze
test could not demonstrate difference in patial memory between the groups.

Postsynapses of MuSK+ PTMG mice were significantly more fragmented and lost their pretehpe

in comparison to control mice (omohyoid muscle in MuSK+ PTMG mice 3.3 = 1.7 vs control mice 2.7
+ 1.4, p<0.0001).

Conclusbns:7 A &£ 0T A OEAO O1 OAI AGAA O1 |1 OOAT A xAAET AOO
preference of novelty, recognition memory was affected among MuSK+ PTMG mice that provides
support for the cognitive dysfunction among MuSK+ MG patients.
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Hereditary or inflammatory childhood neuropathy z
electrophysiological abnormalities helpful in the
differentiation.

Malgorzata Lukawska 1, Anna PotulskaChromik?, Andrzej Kochanslk, Dagmara Kabzinska

1Department of Neurology, Medical University of Warsaw, Warsaw, PolaNeéuroMuscular Department,
Mossakowski Medical Research Centre, Polish Academy of Science, Warsaw, Poland

Background:
The differentiation between hereditary neuropathy and chronic infammatory demyelinating

polyneuropathy (CIDP) in children is especially significant because of completely different
treatment possibilities and prognosis in these conditions. The aim of the study was to compare
electrophysiological abnormalities in a groupof children and young adults with demyelinating
neuropathy of chronic or subacute onset.

Material and Methods:

Retrospective analysis of clinical and nerve conduction study (NCS) data included 3 children and 4
young adults with CharcotMarie-Tooth Neuropathy X type 1 (CMTX1), 24 children with Charcet
Marie-Tooth Neuropathy type 1la (CMT1a), 8 with hereditary neuropathy with pressure palsy
(HNPP) and 18 children with CIDP.

Results:

In our study 6/7 CMTX1 had both axonal and demyelinating changes in NCS study.

The AAN and EFNS electrophysiological CIDP criteria were fulfilled in 2/7 CMTX1, 23/24 CMTl1a,
4/8 HNPP and 17/18 CIDP patients. Additionally 3 patients with CMTX1 are classified with EFNS
AOEOAOEA AO OPOI AAAIT A7PT OOEAT A #)$0068

A distal compound muscleaction potential (dACMAP) was >9ms in all CMT1a and 14/18 CIDP
patients but none with CMTX1 nor HNPP.

Abnormal median/normal sural SNAP (AMNS) or while abnormal sural/normal median SNAP
(ASNM) parameter and a difference between conduction velocities (CV)tafo corresponding
nerves >10 m/s were not observed in any CMT1a patient.

Conclusion:

Our study has showed that presented above electrophysiological parameters are useful in
differentiation between these neuropathies.

35



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

0-35
The Stiff Person Syndrome. Neurophysiological findings.

Maria Concepcion Maeztu Sardifia !, Francisco A. Martinez Garcia, Carmen Garnes, Luis Garcia,
Ana Martinez Puerto
1Servicio Murciano de Salud, Murcia, Spain

BackgroundsStiff Person Syndrome (SPS) an encephalomyelitis, isismmune-mediated disorder
characterized by rigidity of the axial and proximal limb muscles with painful spasThis rare disease
responds to immunotherapies and is frequently associated with other autoimmune diseases. More
than 80 % of SPS patients have awatibodies to GAD65 and up to 15% have antibodies to
glycinereceptor. Neurophysiological studies can help in the diagnosis by demostrating the presence
of continuous motor unit activity at rest, that the patient cannot voluntarily supress.

Material and Methods:We present a male patient 28 y/o with a history of weight loss, abdominal
pain, ortostathic hypotension, ptosis and babinski sign, whith stiffness and painful spasms in both
cuadriceps, tibialis anterior, gastronemius, rectus abdominis, thoracend lumbar paraspinal
muscles.

Results:EMG showed continuous, involuntary activity of normal motor unit potentials. Painful
spasms of involuntary muscle activity, were also detected. No other abnormal spontaneus activity
such as fibrilations, positivewaves, miokimias, high frecuency nor myotonic or neuromyotonic
discharges were recorded. The SSR was absent en both hands. The Silent period was normal. ENG
and SFEMG were normal. Antibodies to glycinereceptors were positive. After treatment with Ivig
and plasma exchange the patient had moderate improvement and at present he is on baclofen,
diazepam, methylprednisone and levetirazetam, with persistence of fluctuating stiffness and spas
Conclusions:The neurophysiological studies play an importat role in the differential diagnosis of

the diseases asociated with excess motor unit activity, leading in this patient to the diagnosis of
encephalomyelitis with rigidity, variant of SPS.
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Listening the Sound of Neuromuscular Junction during
Voluntary Contraction

Sezin Alpaydin Baslo?, Tugrul Artug?, Nermin Gorkem Sirif§, Elif Kocasoy Orha# Dilek Atakli,
Mehmet Baris Baslé

1Bakirkoy Mazhar Osman Training and Research Hospital for Psychiatric, Neurologic and Neurosurgical
Diseases, Department of Neurology, Istanbul, Turk&ectrical and Electronics Engineering, Istanbul Arel
University, Istanbul, Turkelstanbul Universiy, Istanbul Medical Faculty, Department of Neurology, Istanbul,
Turkey

BackgroundSound is an indispensable component of electromyography. Although
neurophysiologists are familiar with the endplate noise and spikes, it is preferred to measure the
neuromuscular transmission during voluntary contraction in time domain that is expressed in
microseconds (jitter). Present study is aimed to create an audible voice of jitter and enable the
physician to notice the difference between a healthy and a diseased neuroscular transmission by
hearing.

Material and Methods:During voluntary contraction of frontalis muscle, singlefiber-like action
potential pairs were recorded by using smallest concentric needle with 1 KHz higass filtering.
Traces harboring potentialpairs acquired from healthy participants and myasthenia patients were

transferred. Signalsweredd T EOAAR 11T AAOGEIT 1O 1T £ OEA Ox1 EECEAOQO(C
difference between them were determined. The average of these differences was calculated (jjite
O4EA OIOIA T £ EEOOCAOCS AAT AA ATiI DI OAA AEOI I OEA A

DPAAESO Ai pi EOOAA8 4EAOA OAI OAO AOA AOPI EAAOAA EI

for achieving a 5 seconds length of sound. Then, they weteA | D1 AA xEOQOE ¢ +( U8 O4E
xAO EAAOA AU OOCET cCc A £EOTAOGEIT ET O-AO0I AAo6S

Results:31T OT A T £# A EAAI OEU EOT ACEIT EO O £#6n AOO ET
frequency components.

Conclusions:ncreased jitter reflects high variability of neuromuscular transmission. Converting it

to an audible sound serves a different perspective. By doing so, the only irregularity that is heard

would be the failure in junction transmission rather than the irregular firing of motor unit.
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A Prospective Study of High -resolution Ultrasonography in
Patients with Common Fibular Compression Neuropathy and
Controls

Selim Kilic 1, PhD, Research Assistant Kirsten Pugdahhnders Fuglsang-rederiksent, Henning
Anderser?, MD; Erisela Qerama Montvilds
1Department of Clinical Neurophysiology, Aarhus, Denma&iepartment of Neurology, Aarhus, Denmark

High-resolution ultrasound (HRUS) can establish various structural nerve parameters, and has been
implemented in many clinics as a supplementary tool ithe diagnosis of the upper extremity
neuropathies, ulnar neuropathy at the elbow and carpal tunnel syndrome. The benefit of using
HRUS in the diagnosis of lower extremity neuropathies, however, calls for further elucidation.
Common fibular compression neuopathy (CFCN), being the most frequent lower extremity
mononeuropathy, is one such lower extremity neuropathy of interest for HRUS investigation.

The objective of our study is to establish HRUS reference material of the cresectional area (CSA)

of seleced lower extremity nerves at standard locations, as well as investigating the intrand
inter-examiner reliability of those measurements. Furthermore, we aim to examine the usage of
HRUS in CFCN and its correlation with electrophysiological findings.

This study is a prospective controlled singlélinded study. 26 patients with CFCN and 40 controls
have been included. Furthermore, 10 controls have been-+examined to assess the intraand inter-
rater reliability of the measurements. Controls and patients &ve undergone the HRUS protocol
designed for the project and patients have successively undergone clinical examination and
electrophysiological examination.

Preliminary analysis made on 13 patients and 13 controls, shows a significant increase in the C8A o
the common fibular nerve, when comparing the symptomatic side to a matched side in controls, and
when comparing the symptomatic to the asymptomatic side in patients. Final results and conclusion
are expected to be presentable at the time of the congress.
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High resolution ultrasound of scapula alata 7z a prospective case
control study

Sara Silkjeer Bak?, Birger Johnseh Kaj Dgssing Anders Fuglsang-rederiksent, Erisela Qerama
Montvilas?t
1The department of Neurophysiology, Aarhus, Denméiihe depatment of orthopedics, Viborg, Denmark

Scapulae alatae (SA) is a rare but also underreported disorder caused by neuromuscular
disturbance in the scapulothoracic stabilizer muscles.

The study is a singleblinded, prospective, controlled multicenter-study. We recruited 27 patients
and 41 healthysubjects.

A standardized clinical examination was performed, electrodiagnostitests(EDx) were performed
AAAT OAET ¢ O1 OEA AAPAOOI AT 080 COEAAI ET AOGh AT A A
frequency linear arraytransducer(18L6HD) used.

The serratus anterior (SAM), trapezius and rhomboid muscles and the long thoracic (LTN), dorsal
scapular, and accessory nerves were scanned bilaterally at predefined standardized sites. Muscle
thickness and nervediameter were measured.

A reliability study in ten subjects was performed.

Twenty patients showed a medial winging, seven patients showed a lateral winging and one patient
had a lateral winging on the static examination but a medial winging on the dynamic examination.
EDxwere normal in 11 (40%) out of 27 patients.

In patients with medial winging, the ratio of muscle thickness of SAM between the symptomatic side
and the asymptomatic side differed significantly from the ratio in healthysubjects: upper SAM (p
value: 0.007),lower SAM (pvalue: 0.003), but no difference found for middle SAM ¢palue: 0.051).
Comparing difference in LTN diameter between the symptomatic and asymptomatic side in the
patients with the difference between sides in the healthygubjects, we found sigificant difference in
two of three scanningsites in the neck.

The diagnosis of SA patients can be difficult and EDx are often normal. Our study shows that
ultrasound of the neck/ shoulder may be used as a supplement in the diagnostic weup.
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EEGmine : EEG as a prognosis tool of cognitive decline in
routine clinical practice

Philippe Derambure 1, Jordan Labidi, JeanlLouis Bourriez3, Arnaud Delvat, Nacim Betroun$
1Service de neurophysiologie clinique, Centre hospitalier universitaire de Lille, Lille, FraBeeyice de
neurophysiologie clinique, Centre hospitalier universitaire de Lille, Lille, FraASeyvice de neurophysiologie
clinique, Centre hospitalier univsitaire de Lille, Lille, France!Service de neurophysiologie clinique, Centre
hospitalier universitaire de Lille, Lille, FrancéService de neurophysiologie clinique, Centre hospitalier
universitaire de Lille, Lille, France

Over the last years, differenefforts were made for the early prediction of cognitive worsening in

different neurodegenerative diseases. EEG was widely highlighted as a potentially clinically suitable
exploration modality for this purpose. Specific EEG abnormalities have been repodtén different

pathologies and mainly for the discrimination of mild cognitive patients from demented patients, as

a general reduction of power in the alpha and beta bands and high power of widespread delta and

theta rhythms in the latter group. However, indings were mainly limited for groups and population
description without reaching the patient individual diagnosis. This study aims to investigate EEG

rhythms alterations in a large population formed by patients complaining of cognitive distress

followed in the Lille Memory Center and diagnosed according to the newest diagnostic criteria of

' 1T UEAEI AOBO $EOAAOAR , AxU "1 AU AEOAAOAhR AAOAAOQI O
Data including standard 19 electrodes restingstate closed eyes EEG, guired in the clinical
neurophysiological department and clinical evaluations including cognitive status by means of

MMSE score and neuropsychological assessment, were collected from 320 patients. EEG from 300

other patients, matched in term of sexandage EOE OEA EAEO0OOO DPAOEAT 6008 cOI
These patients were explored in EEG for neoognitive indications and thus considered as a control

group. Different EEG analysis are considered as: visual assessment, quantitative analysis in the
commonfrequency bands and connectivity. For the two last approaches, machine learning

algorithms are investigated to build patients individual classification models.
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The Role of Warping Window Size in case of EEG Classification

Krisztian Buza 1, Tomas Hovath12

1Telekom Innovation Laboratories, Department of Data Science and Engineering, Faculty of Informatics,-ELTE
E6tvos Lorand University, Budapest, Hungatinstitute of Computer Science, Faculty of Science, Pavol Jozef
Safarik University, Kosice)&akia

BackgroundClassification of EEG signals is the common theoretical background of various EEG
related recognition tasks, such as the recognition of symptoms of diseases. We consider these tasks
as time series classification tasks for which models based on dynamic timearping (DTW) are

popular and effective [1,2]. According to a recent study [1], setting the appropriate warping window
size (WWS) is crucial for the accuracy in various applications.

Materials andMethods: Using a publicly available EEG dataset [3], we@mined whether the WWS

is crucial in case of EEG classification. We considered two DIAsed methods, in particular, the
wide-spread nearest neighbor and a more advanced approach, PROCESS [2]. We performed disease
recognition experiments according to patent-based 16fold crossvalidation and measured the area
under receiver operator characteristic curve (AUC) for both models with various WWS.

Results:A reasonably high accuracy is achieved in a relatively wide rage of WWS. Most importantly,
WWS should notbe set to zero. The AUC of the best examined model was around 0.875 which we
achieved with relatively low WWS corresponding to approximately 170 milliseconds.
Conclusions:Our observations show that in case of EEG classification, the examined classifaes
much less sensitive to the WWS than suggested by [1].

References:

rpY $AO AO Al 8 ¢/ POEIEUETC AUTAiEA OEIA xAODPET C§
applications." Data Mining and Knowledge Discovery (2018):-47.

[2] Buza et al. "Process: prjection-based classification of electroencephalograph signals."

International Conference on Artificial Intelligence and Soft Computing (2015): 9100.

[3] https://archive.ics.uci.edu/ml/datasets/eeg+database
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Dynamic functional connectivity of the EEG in postanoxic coma

Hanneke Keijzer 14, Michel van Putted3, Jeannette Hofmeij€lr2

1Department of Neurology, Rijnstate Hospital, Arnhem, The Netherlad@Bnical Neurophysiology, MIRA

Institute for Biomedical Technology and Technical Medicine, University of Twente, Enschede, The Netherlands,
sDepartments of Neurology and Clinical Neurophysiology, Medisch Spectrum Twente, Enschede, The Netherlands,
4Departments of Neurology and Intensive Care Medicine, RadboudUMC , Nijmegen, The Netherlands

BackagroundPredicting neurological recovery of patients with postanoxic coma remains a challenge.
We investigate predictive properties of dynamic interactions between @uronal assemblies.
Methods: We performed a retrospective study of 709 comatose patients after cardiac arrest. We
extracted 5 minute EEG epochs every 2 hours after resuscitation, up to 72 hours, and applied
automated artefact rejection. Per frequency bamh (Theta (4-8Hz), Alpha (813Hz)), instantaneous
frequencies were obtained using the ridge algorithm. A link between two EEG locations was
assumed if they shared the same instantaneous frequency. Link Rate (LR) was the mean number of
links per second, LinkDuration (LD) the mean duration per interaction. Differences between

patients with good (CPC 42) and poor (CPC &) outcome were compared.

Results:47 patients were lost to follow-up. Patients with good outcome (n=300) showed a higher LR
10-40h after cardiac arrest in the theta band (good: 1.94+0.21 Hz, poor: 1.86+0.40 Hz (median+IQR)
at 24h) and between 1224h in the alpha band (good: 1.72+0.15Hz, poor: 1.66+0.33 Hz at 24h). LR
stabilized after 44h in the theta band and decreased in the alpha band Wwith a good outcome was
always lower than with a poor outcome in the theta band (good : 85t6ms, poor: 88+2ms at 24h),
and for the first 42h in the alpha band (good: 91+5ms, poor: 96£2.5ms at 24h).

Conclusions:During the first 40 hours after cardiac arest, lower LR and higher LD are associated
with poor outcome. Analysis of predictive values for individual patients are ongoing and will be
presented.
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Data-driven selection of active IEEG channels during verbal
memory task performance

KAgAAh 12 Vidbaal®. Marks, Michal T. Kucewick?

IMultimedia Systems Department, Faculty of Electronics, Telecommunication and Informatics, Gdansk Univ. of
Technology, Gdansk, Polaritjayo Clinic, Department of Neurology, Rochester, United StékéayoClinic
Graduate School of Biomedical Sciences, Department of Physiology and Biomedical Engineering, Rochester,
United States

BackaroundSpecific brain regions activated during a memory task can be accurately determined
using spectral power and amplitude fom intracranial electroencephalography (iIEEG) signals
sampled from the overlying electrodes implanted across the neocortex. We developed a ddtaven
method for active electrode determination and compared our results with a previously used
approach basedn a predefined arbitrary threshold.

Material and Methods:We assessed neurophysiological activity of 57 epilepsy patients during a
verbal short-term memory task, in which lists of 12 common nouns were presented for subsequent
freely recall. Normalized anplitude of the high gamma frequency component of the signal was
extracted from the word presentation epochs. A family of exponential functions was used to
automatically determine patient-specific threshold values for selecting active channels.
Results:Proportion of active electrodes determined with our datadriven method was lower (2056
of 5857 channelsz 35.28%) than for the method using a predefined threshold (3865 channels
66.33%). There was 67.70% overlap between the channels selected with the twiethods:We
observed significant differences between the two populations of selected active electrodes obtained
with these methods, including the profile of average spectral power response during word
presentation and memory effect differences between worslthat were subsequently recalled and
forgotten.

Conclusions:The proposed method offers a fully automatic, patierspecific selection of active
electrodes sampling from brain areas activated by verbal memory processing. Our results suggest
improved senstivity and specificity of active electrode selection that can potentially be applied to
other cognitive, perceptual, and motor tasks.
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Clinical Validation of Criteria for Identification of Epileptiform
EEG Discharges in Sensor and Source Space

Mustafa Aykut Kural t, Hatice Tankist, Lene Dueg Vibeke Sejer HansenBo M. Bibby, Richard
Wennberg, Stefan Rampfy Michael Scherg Pal G Larsef Reinhard Schulz, Sandor Beniczky?
1Aarhus University, Aarhus, Denma#Danish Epilepsy Center, , DenmatKrembil Brain Institute, University of
Toronto, Toronto Western Hospital, Toronto, CanadBepartment of Neurosurgery, University Hospital
Erlangen, Germany and Department of Neurosurgery, University Hospital Halle (Saale) , Erlangen, Germany,
SHeidelbeg University, Heidelberg, Germarfniversity of Oslo, Oslo, Norwaipilepsiezentrum Bethel,
Krankenhaus Mara, Bielefeld, Germany

BackgroundPresence of Epileptiform Discharges (ED) in EEG recordings are highly associated with
an epilepsy diagnosisThe International Federation of Clinical Neurophysiology (IFCN) suggested 6
criteria in EEG sensoispace, so that presence of at least 4 of them defines a waveform as ED. The
aim of our study to assess interater agreement (IRA) and accuracy of identifyig spikes in sensor
space (using the IFCN criteria at different thresholds) and in source space.

Methods: EEG samples from 100 consecutive patients with epilepsy and nepileptic paroxysmal
events were reviewed separately in sensespace and sourcespace,in different, randomized order,
by 7 raters, who scored the presence/absence of each IF&€hterion in sensor-space, and
presence/absence of EDs in sourespace. EDs were defined in sens@pace using different
thresholds (2 to 6 criteria) and without counting criteria. Accuracy was determined for each rater
and for the majority decisions for each sample.

Material and Results:IRA was moderate both in sensor space and in source space (k: 0:490). In
sensor-space, the highest accuracy (91%) and sensitty (96%) was achieved using a threshold of 4
criteria. However, this gave a specificity that was lower than acceptable for EEG (85%). Using a
threshold of 5 criteria in sensorspace specificity of 96% was achieved, at a sensitivity of 83% and
accuracy o0f89%. Results in sourcespace were identical to using the threshold of 5 criteria in
sensorspace.

Conclusions:Using a threshold of 5 IFCMriteria in sensor-space, and using sourcspace yields a
high specificity and acceptable sensitivity for identifyng EDs.
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Automated seizure detection for epilepsy patients using
wearable ECGdevice.

Jesper Jeppesert, Anders Fuglsang-rederiksent.2, Peter Johansen Jakob Christenset, Stephan
Wiustenhagert, Hatice Tankist?, Erisela Qeram®2, Alexander Hess, Sandor Beniczkys
1Department of Neurophysiology, Aarhus University Hospital, Aarhus, Denm@xépartment of Clinical
Medicine, Aarhus University, Aarhus, DenmatRepartment of Engineering, Aarhus University, Aarhus,
Denmark,*Department of Nerology, Aarhus University Hospital, Aarhus, Denmé&iRepartment of Clinical
Neurophysiology, Danish Epilepsy Centre, Dianalund, Denmark

BackgroundsSo far, only generalized tonieclonic seizures can be reliably detected with noinvasive
wearable devicesWe aimed to develop an automated seizure detection algorithm using a wearable
ECGdevice for detecting both GTC and focal seizures.

Material and Methods:We recorded ECG using a dedicated wearable device (ePatch®) during leng
term video-EEG monitoring. Inthis phase2 clinical study, 100 patients were prospectively

recruited; 43 of the patients had 126 seizures (108 focal, 18 GTC) of >20 seconds duration during
recording (941 hours training data, 2,238 hours test data). We analyzed 20 heart rate variabjfit
(HRV)-parameters and 6 combinations of these using either 50 or 100-R intervals sliding window
with maximum overlapping. Each HR\parameters cutoff value for seizurealarm was set to 105%
of the highest nonseizure period during training data of the ame patient. Positive responders of
seizure detection were defined, for each HRdarameter, as patients with >66% of seizures
detected.

Results:In total, 53.5% of the patients were responders for the best performing algorithm. In these
patients, the method achieved a sensitivity of 93.1% and false detection rate of 1.1/day. An average
of >50 beats/minute HR increase or decrease during seizure(s) is a positive predictor of being a
responder of seizure detection (PPV: 87.0%, NPV: 90.0%), making it easy &fide for which

patients a reliable seizure alarm is feasible.

Conclusions: High sensitivity and low false positive alarm rates can be achieved with our algorithm
analyzing EC&signals using the wearable device in persons with average HR changes >50
beatgminute during seizures.
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EEG connectivity measures in prognostication of postanoxic
coma patients

Martin Carrasco Gémez?!, Hanneke Keijzet, Jeannette Hofmeije, Barry J. Ruijte?, Ricardo Brufia
Fernandez, Marleen C. Tjepkem#&loostermang, MichelJ.A.M van Putteh

1Laboratory for Cognitive and Computational Neuroscience, Centre for Biomedical Technology, Technical
University of Madrid, Pozuelo de Alarcon, Spaialinical Neurophysiology, University of Twente, Enschede,

Netherlands3Departments oiNeurology and Intensive Care, Rijnstate hospital, Arnhem, The Netherlands

Early prognostication in postanoxic comatose patients remains a challenge. In this work, we
investigate EEG functional connectivity (FC) measures as a contributor to predictionaftcome in
these patients, as well as their additional value when combined with other validated gEEG
measures.

A retrospective study of prospectively collected data was performed. Outcome was assessed at 6
months and categorized as "good" (CPC2) or "poor" (CPC 35). Coherence, corrected imaginary
coherence, phase locking value, corrected imaginary phase locking value, and mutual information
were calculated in EEGs recorded at 12, 24, and 48 h after cardiac arrest (CA). Sets of machine
learning classificaion models were trained and validated with 3 different grops of parameters: FC
metrics, an already validated set of conventional gEEG measures, and a combination of both.
We included 594 patients, with 46% presenting good outcome. A sensitivity of 50.8948-52% ClI)

in predicting poor outcome was achieved by the best FRased classifier at 12 h after CA, while the
best conventional gEEGased model presented a sensitivity of 32.6% (287% CI) using data from
12 and 48 h after CA. The best combined model aeted a sensitivity of 69.3% (6474% CI) with

the 12 and 48 h dataset. All sensitivities for poor outcome prediction are at 100% specificity (98
100% ClI).

FC parameters derived from EEG contribute to outcome prediction of postanoxic coma by
themselves andare complementary to a validated model of classic EEG parameters, showing better
performance than methods currently used in clinical practise and newly proposed.
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Comparison of muscle fiber diameters determined using EMG
analysis and in biopsy.

EwaZalewskd, Anna Kaminska, Biruta Kierdaszulk, Elzbieta SzmidtSalkowska, Malgorzata
Gawel2

INalecz Institute of Biocybernetics and Biomedical Engineering, Polish Academy of Scien<e39 02arsaw, Ks.
Trojdena 4 str., Poland, Warsaw, Polaiepartmentof Neurology, Medical University of Warsaw,-087
Warsaw, Banacha 1A str., Poland, Warsaw, Poland

Objective The aim was to compare muscle fiber diameters obtained from standard muscle biopsy
and from computer simulations based on recorded motor unit potentials (MUPS).

Methaods: Electromyography (EMG) and muscle biopsy were performed in 14 patients with a
suspidon of a neuromuscular disorder. Histograms of the simulated muscle fiber diameters
(SMFDs) were compared with those from the biopsy.

Results. The values of the SMFDs were similar to those in the muscle biopsy for the same patient
(p=0.05) in all 14 cases

Conclusions:Comprehensive evaluation of EMG and biopsy findings supported by computer
simulations may help resolve the discrepancy between the assessment of muscle by EMG and biopsy
by explaining different results obtained with these twomethods: Evaluation of the SMFDs that are
comparable to biopsy findings extends the amount of information available from EMG.
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Interictal discharges neuromodulation using transcranial
electrical stimulation : a simultaneous tDCS -SEEG study in
human in -vivo

Samuel louviot?!, Jacek DmochowsRj Louise Tyvaert2, Sophie ColnatCoulbois-4, Louis Maillard-2,
Laurent Koessler 1.2

ICNRS, UMR7039, Neuroscience Systems & Cognition, Nancy, Ptameersity Hospital of Nancy, Neurology
Department, Nancy, FrancéCity College of New ork, Biomedical Engineering Department, NeYork, USA,
4University Hospital of Nancy, Neurosurgery Department, Nancy, France

Transcranial direct current stimulation (tDCS) has demonstrated its ability to shift the balance of
cortical inhibition and excitation (Reato D et al., 2013). In this preliminary irvivo study, we
investigated the effect of tDCS in drugesistant epileptic patients using simultaneous
stereoelectroencephalography (SEEG) recordings.

Our objective was to determinefi cathodal stimulation can inhibit the epileptic discharges using
SEEG analysis as ground truth.

Two drug-resistant patients were included.

The anatomical target (i.e. the irritative zone) was defined by epileptologists according the first days
of SEEG reardings.

A 20-min resting state session (sham condition) was acquired before the tDCS. Then, a single 20
min session of cathodal tDCS (intensitylmA) was applied over the irritative zone. tDCS montages
(anode and cathode) were obtained using individualiRI and numerical simulations (ROAST
algorithm).

Automatic epileptic discharges detection was performed and then validated by visual inspection.
For the medial temporal lobe study, we detected respectively 64 and 33 discharges before and
during tDCS. Thaveraged amplitudes in the hippocampus were respectively 742422 m V and
152+-43 m V ( decrease of 20%).

For the lateral temporal lobe study, we detected

respectively 192 and 165 discharges. The averaged amplitudes were respectively 1365 microV

and 117+-36 microV (decrease of 14%). These absolute amplitude decreases were statistically
significant (p<0.001).

Here, we demonstrated that the

tDCS can reduce the number and the amplitude of epileptic discharges both in deep and lateral brain
structures. Thisresult also indicates that tDCS can pass through the skull and propagate in the brain
tissues.
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EEG recordings usefulness on clinically asymptomatic
newborns with tuberous

Jose Luis Boada G, Vizmary J. Montes R. Ana Polo A&, Julio Prieto Mg
1Department of Neurophysiology. Lozano Blesa University Hospital, Zaragoza, Spapartment of
Neurophysiology, Gregorio Maranon General University Hospital, , Spain

BackgroundA 39-week (GA) female, with no relevant family history or parental consanguity, with
a fetal ultrasonographic image of an intracardiac tumor. Physical examination was unremarkable.
Magneticresonanceimaging (MRI) showed subependymal nodules and cortical tubers.

Methods andResults:Eight channel videeEEG was performed four tines.

1- EEG recorded within nine days following birth was asymmetric with excessive slow activity over
the left hemisphere and isolated sharp waves over the leftentral region. Seven rhythmic trains of
theta activity evolving to a higher voltage delta anthtermixed sharp waves showed leftsided
preponderance. Duration ranged from 560 seconds with no obvious clinical correlation. Amplitude
integrated EEG showed persistent electrical seizures over the left hemisphere. Thus antiepileptic
drug treatment was indicated.

2- EEG recorded ag80-days showed asymmetry persistence and decrease in subclinical seizure
burden (2)

3- EEG recorded ag&8-days was again asymmetric, some isolated and pseudoperiodic-115 Hz)
sharp waves over the leftcentral region, andthree subclinical seizures (21.5-minute duration).

4- EEG recorded at four months of age (wake and sleep stages) showed 4 Hz posterior rhythm in
both hemispheres, bilateral sleep spindles. There was slight anterior asymmetry but no seizures.
Conclusion:Neonatalonset seizures in TSC patients are infrequent, usually starting at the age of
3rd-5th months. Although EEG recording is not often used as a diagnosis tool, as there may be
patients presenting with clinically silent seizures, we encourage the use wideo- EEG monitoring.
To find seizures in the second week of life was a surprise, but allowed early control of seizures.
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Clinical outcome and EEG patterns in superrefractory -
nonconvulsive status epilepticus - single centre experience

Mark Molnar?, Istvan Feketd, Laszl6 Horvath, Klara Fekete 1
tUniversity of Debrecen, Faculty of Medicine, Department of Neurology, Méricz Zs. krt. 22. 4032, Debrecen,
Hungary

BackgroundiNonconvulsive status epilepticus (NCSE) is a life threatening condition with vehigh
mortality rate. The diagnosis is mainly based on electroencephalograpy (EEG). The aim was to study
the EEG findings and epidemiology of superrefractory NCSE (8IESE) in our center.

Material and Methods:A retrospective database was compiled from pagint files between 2013 and
2018. From 150 status epilepticus patients 13 were found to have SRCSE. EEG was evaluated-ac
cording to the Salzburg Consensus Criteria. The following parameters were collected: status
epilepticus severity score (STESS) and ef@miology-based mortality score in status epilepticus
(EMSE), time until the diagnosis and clinical outcome.

Results:From the SE patients 8,6% had SRICSE, 77% of them female. The average age was 71,4
+21years (<65 38%, > 90 30%.) The average time untie first EEG was 15,49 hours, at the time of
the diagnosis already in superrefractory stage. The mortality rate was very high (77%). The

survivors had good outcome, modified Rankin scaleD. STESS and EMSE scores gave a good
prediction of out-come. The 4atients with burst-suppression pattern on EEG all died. The others

had continuous epileptiform discharges (EDs, spikes and sharp waves). All who survived were alert
or somnolent, and had an acute treatable aetiology. Only one patient had epileptic seeau

previously and recovered.

Conclusion:Most NCSE cases stay hidden, or are diagnosed already in a refractory stage. Using
STESS and EMSE scores helps to predict the outcome. Surveillance and education may improve the
outcome and diagnosis of NCSE.
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A review of patients with possible Occipital -lobe-seizures (OLS)
seen at University -Hospital -of-Wales (UHW) in 2018

Richard Gwynn -Jones, Glen Brimblé, Vizmary J. Montes PeaaBenny Thomas
1Department of Neurophysiology. University Hospital\&fles , Cardiff, United Kingdom

Introduction : Patients having experienced OLS describe their seizures as featuring bright colours,
and severe blurring of their vision, occasionally ictal vomiting, deviation of the eyes, and
hypersalivation with or without impairment of consciousness. OLS are thought to account for
between 510% of epilepsies with photesensitive epilepsies occurring in 15% of epilepsies.
-AOET Ad %% 80 ET Al OAET ¢ DOl 11T CAAR O1 AAD AAPOEOA
appropriate) hyperventilation and photic-stimulation were reviewed in 929 patients referred at the
UHW during 2017-2018.

Results:Four patients were found to have evidence of occipital lobe seizures. One was a juvenile
patient with suspected idiopathic occipitallobe epilepsy. One patient was found to have posterior
temporal/occipital lobe abnormality on Magnetic Resonance Imaging as a result of childhood injury.
MELAs and concordant occipital stroke were thought to be the cause of the third patient. The final
patient has been treated intensively because of injury due to collapse. Vomiting was not a feature of
any seizure semiology. Hypersalivation and spitting were observed late into the seizure of one
patient (spread temporally with secondary generalization). Albdescribed visual disturbance ranging
from simple colored 2dimensional shapes in the vision to more complex kaleidoscopic
manifestations. Electrographic correlate was similar comprising repetitive sharp wave discharges.
Conclusion:Although thought to acount for 5-10% of epilepsies, we at UHW (the largest teaching
hospital in Wales) found OLS accounted for a very small percentage of confirmed epilepsies.
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Wavelet -synchrony research of event -related potentials to
naturalistic stimuli in patients in  vegetative state and mutism

Alexandra Zigmantovich 1, Lyubov Okning, Oleg Zaitse¥, Evgeny Mashero¥, Miroslav Kopachka,
Elena Sharova

linstitute of Higher Nervous Activity and Neurophysiology of RAS, Moscow, Russian Fedetadderal State
Autonomous Institution «N .N. Burdenko National Scientific and Practical Center for Neurosurgery», Moscow,
Russian Federation

The vegetative state and mutism are longerm states of unconsciousness. Nowadays, brain

responses to naturalistic stimuli are stulied to investigate the cognitive functions preservation.

WaveletAT AT UOEO EO A |1 AOET A OOAA Oi AOOAOO OEA AOAE
Thereby, nine patients were investigated. Four of them were in a vegetative state (three patients

were later noted corsciousness recovery) and five patients were in mutism (four patients had

ATl 1T OAET 601 AOGO OAAT GAouqgs 4EA AlTT1T 0011 c¢cOi 6P Al 1l OE
recording was performed using thirty-two electrodes located in the system of 120%. Six nusic-

passages were used as stimuli. One fragment was repeated eleven times (each fragment duration

was four seconds). Wavelesynchrony was calculated over all electrode pairs.

In healthy subjects, the maximum values of waveletynchrony in resting-state and when listening

to stimuli were detected in the fronto-central-parietal areas. Important feature was the presence of
inter-hemispheric and diagonal connections. Also it was revealed for patients in a reversible

vegetative state. Restingstate values ofwavelet-synchrony in patients in a vegetative state were

less the norm, and those in patients in mutism were higher the norm. The patients in a chronic

vegetative state have an increase in waveletynchrony values relative to the restingstate with a

tight localization. In the same time local amplification of wavelesynchrony was noted in a patient

in a chronic mutism.

In conclusion, the identified features in the naturalistic stimuli perception can be used as prediction

of a possible consciousness recovegiin patients in a vegetative state and mutism. The study was

supported RFFI 18013-00967 .
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The case of a patient with sporadic Creutzfeldt -Jakob diseasez
differentiation from status epilepticus

Piotr Dropko 1, lwona Halczukh 0 A x A ¢1, EwABelAidlObnrad Rejdak
IMedical University in Lublin, Lublin, Poland

Backgroud.
The CreutzfeldtJakob Disease is the most frequent spongiform encephalopathy causednjons.

Classic triad of clinical symptoms includes dementia, myoclonus and a typitEEG is present in over
70% of the occurrences. EE@vestigation, especially with the possibility of a systematic repetitive
recordings, is an important diagnostic tool.

Material and methods.

The aim of the study was to present the case of 8&ar-old woman who was admitted to the
Department of Neurology, Medical University of Lublin with stroke suspicion. Shsuffered from
hypertension. According to reports from her family, during the week before admission to the
hospital, she began to suffer frommabnormal verbal contact inthe form of difficulty in
pronouncing words or understanding speech, difficulty in walking and paroxysmal disorders of an
involuntary movements of the upper limbs, more expressed in the left upper limb. Neuroimaging
study suggested the possibility of vascular brain damage, paroxysmal disorders and the first EEG
status epilepticus of focal seizures with impaired consciousness.

Conclusions:

Sudden occurrence of signs of focal brain injury with symptoms that may suggestileptic seizures,
with vascular changes in neuroimaging and physically and mentally efficient, suggests vascular
background of disorders in the first place. The lack of clear improvement after treatment and the
rapid development of the typical patterns @pearing in repeated EEG recordings, led to adoption of
suspicion of CJD. This case confirms that repetition EEG recordings isafuable diagnostic method.
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The usefulness of monitoring EEG activity in unconscious
patients treated in the neurological ICU

Piotr Dropko 1, lwona Halczukh 0 A x A &1, MgAJbafna Gdlk Konrad Rejdak
IMedical University in Lublin, Lublin, Poland

BackgroundPatients incritical condition, especially being in a state of impaired consciousness,
treated in the neurological intensive medical care units require a detailed assessment of brain
activity. Long term monitoring of EEG activity allows the detection of neuronal dysfction as a
consequence of structural or metabolic damage of CNS, even in the absence of abnormalities in the
clinical examination.

Material and methods We present the case of patients treated in the Department of Neurology,
Medical Universities in Lublin, whose continuous monitoring of bioelectrical activity of the brain led
to improvements in diagnosis and therapy.

Conclusions:The technique of continuous monitoring of EEG activity can significantly improve the
clinical assessment and the ability to caréor unconscious patients.
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Presurgical investigation of sexual behaviour of an epileptic
patient

Orsolya Gyorfi 1, Akos Ujvart, Boglarka Hajnal, Daniel Fabé2, Laszl6 Halassh , € OU B, Ann&0é O O
Kelemer?

INational Institute of Psychiatry and AddictionsDepartment of Neurology, Budapest, Hunga#iational

Institute of Clinical NeurosciencesEpilepsy Monitoring Unit, Budapest, Hungaf@National Institute of Clinical
NeurosciencesDepartment of Functioal Neurosurgergy, Budapest, Hungary

Introduction : Periventricular nodular heterotopy is frequently associated with drug resistant,
mainly temporal lobe epilepsy

Patients andMethods:We report a young female patient with frequent focal seizures with sextia
behaviour. MRI revealed right hemispherial multiplex periventricular nodular heterotopy most of
them arround amygdalahippocampus and the occipital horn of the lateral ventricle. Based on the
noninvasive diagnostic steps, depth electordes were implantedith robot assisted stereotactic
surgical procedure.

Results:During SEEG monitoring beside identifing posterior temporal seizure onset zone, the
sympotmatic amygdalar involvement was also recognized with typical behavioral pattern on video
EEG. DiscussianBased on the seizure semiology, the sterdoEG results, neuroradiologic and
neuopsychologic findigs intraoperative electrocorticography guided righ temporal lobe resection
was performed. One year after the operation, the patient is seizure free and haraiity of life
improved.

Conclusion:Multimodal preoperative diagnostic approach including both invasive and nofinvasive
methods should lead to succesful outcome in therapy resistant epilepsy with multifocal cortical
developmental malformations. Besidestterapeutic aspects, SEEG offers unique opportunity in
understanding complex neurepathophysiological mechanisms.
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Ultrasound Evaluation of Facial Nerve Diameter for prognosis in
Patients with Bell's Palsy.

Jaehoon Kim?, Jinmann Choh Yunsoo Soh Yunkyung Seé
1Department of Physical Medicine & Rehabilitation, College of Medicine, Kyung Hee University , Seoul, South
Korea

Objective Prognosis for Bell's palsy is good, but the proportion of patients with poor outcomes may
reach 30%. Ultrasound (Upmay provide a tool to assess the anatomical aspects of the nerve,
complementary to the functional aspects assessed by electrodiagnostic studies. The aim of this
study was to evaluate the prognostic role of neuromuscular ultrasound in Bell's palsy.

Method: A total of 45 patients with acute onset of Bell's palsy were included in the study. We
measured the bilateral diameter of the distal facial nerve using US along with calculation of side to
side differences in each patient. Direct facial nerve conductiatudies recording compound muscle
action potentials of 4 facial muscles were determined bilaterally and the percent amplitude
reduction was calculated by comparing each side. If the percent amplitude reduction of any facial
muscle satisfy the condition oimore than 90% was assigned to the unfavorable prognosis group,
and the remainder to the favorable prognosis group. Bilateral facial nerve diameters and side to side
differences were compared between the two groups.

Results:In affected side, the facial arve diameter was significantly larger in the unfavorable
prognosis group than favorable prognosis group (p=0.036, 95% CI=0.008~0.236), with a significant
side-to-side difference in the unfavorable prognosis group as well (p=0.017, 95% CI=0.026~0.248).
Conclusion:The significant difference in facial nerve diameter and the sid®-side difference in
diameter between the two groups denotes the ability of ultrasound to detect facial nerve
enlargement which may be useful to predict prognosis in patients wht Bell's palsy.
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An extraordinary EEG phenomenon misdiagnosed as
nonconvulsive status epilepticus:Subclinical ictal discharges
interrupted by verbal stimuli

Emel Oguz Akarsu?l, Betul Baykan
listanbul University, Istanbul Faculty of Medicine, Depaints of Neurology and Clinical Neurophysiology,
Istanbul, Turkey

BackgroundTriggering or modulation of seizures and rhythmic EEG patterns by external stimuli are
well-known but an exclusive stopping effect by sound was not reported before. Here, we repart
peculiar manifestation of stimulusrelated ictal discharges, namely, subclinical ictal discharges
interrupted by sudden verbal stimuli.

Case The patient is a 20year-old woman with recurrent febrile seizure history between the age of 4
months to oneyear and marked psychomotor developmental delay of unknown cause. She also had
brief episodes of staring and sometimes bilateral toniclonic seizures. Neurological examination
revealed strabismus and microcephaly. Brain MRI did not show any abnormalityt Age of 8 years,
self-mutilating and agitated behaviors were noted. First EEGs revealed bifrontal 2355 Hz spike

and waves with impaired background activity. VideeEEG showed frequent patterns of longasting
(10-60 seconds) bilateral paroxysmal higkvoltage slow waves with occasional spikes,

misdiagnosed as norconvulsive status epilepticus. However, no apparent clinical change was noted
by the technician, physician and mother during these subclinical ictal EEG recordings. Interestingly,
these epilepticdischarges were abruptly interrupted with sudden verbal stimuli. Lysosomal enzyme
activities and metabolic screening tests were unremarkable. Molecular genetic investigations for
ring 20 chromosome analysis and SLC2A1 gene analysis were also unremarkaHler. seizures were
partly controlled with levetiracetam, valproic acid and primidone.

Conclusioni7 A OADPT OO0 OEA OO0A Grii@é&lArbythdit) pedodit offctad d<seHardds O O
(SIRPIDS), that is stopped by the external sound in a patient with ekdopmental delay. External
modulation of ictal-appearing EEG patterns may show clues for hidden mechanisms of
epileptogenesis.
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Correlation of various EEG patterns with multimodal prognostic
factors in patients with post -anoxic coma.

Rubjona Xhani?, Simone Berettd, Anna Copp8 Elisa Bianchi, Clara Zanchj Davide Carong
Andrea Stabilé, Giada Padovanig Endrit Sulming, Alice Grassgi, Graziella Bogliua, Giuseppe Fo#,
Carlo Ferraresé, Antonio Pesentt, Ettore Beghs, Leonello Avall

1Department of Neurology, San Gerardo Hospital ASST Monza, University of Milano Bicocca, Monza, Italy,
2Intensive Care Unit, San Gerardo Hospital ASST Monza, University of Milano Bicocca, MonzaDkglgrtment
of Neuroscience (E.B., E.B.), IRCCS M¥emri Institute for Pharmacological Research, Milan, Italpepartment
of Anesthesia (A.P.), Critical Care and Emergency, IRCCS Ospedale Maggiore Policlinico, Milan, Italy

Bilateral absence of N20, elevated NSE levels and anoxic brain injury signs inmoémaging, are

noted as predictors of poor outcome in comatose patients after cardiac arrest (CA). We evaluated
the association of various EEG patterns with these prognostic factors in comatose patients post AC.
In our study, 166 patients with cardiac arrest in coma were strati4ed according to 4 independent

EEG patterns: benign, RSE, generalized periodic discharges [GPDs], malignantemleptiform.

NSE level >68 ng/mL, bilateral absence of median nerve SEP and moderate to severe anoxic brain
injury on neuroimaging, were considered indicators of poor prognosis.

Of 166 patients that were included, a benign EEG pattern was recorded in 76 patients (45.8%); RSE
occurred in 36 patients, a periodic pattern (GPDs) was seen in 13 patients (7.8%); and a malignan
non epileptiform EEG pattern was recorded in 41 patients (24.7%).

The four EEG patterns were highly associated with different prognostic indicators. Patients with
benign EEG pattern and RSE showed lower NSE levels and were less likely to show bilateral
absence N20 responses and severe anoxic brain injury on neuroimaging. On the other side, patients
with GPDs and malignant pattern were associated more frequently with bilateral absence of N20
responses, higher NSE levels and severe anoxic brain injury mauroimaging.

These data show that the a benign EEG pattern and RSE without periodisms, may be a predictor of a
good outcome and a more aggressive treatment may be indicated in this patients, given the
possibility of a better prognosis.
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The Effect of Carbamazepine on interictal epileptic discharges
in patients with focal epilepsy.

Shaymaa Alshrefaty !
1Basra Children Specialty Hospital, Basra, Iraq

BackgroundAccording to the international league against epilepsy (ILAE) recommendations,
carbamazepine (CBZ) is at present considered the first choice medicine in treatment of partial
epilepsy with or without secondary generalization, CBZ affect cortical neurons by a variety of
actions.The administration of CBZ and its derivatives should belseduled with due regard to the

form of epilepsy, specificity of individual EEG, EEG dynamics and clinical manifestation during the
treatment.

Materials & Methods:this study was conducted at Basra general hospital from march to November
2014, (110) patients included in the study. Their age ranges 185 years. All patients did EEG exam
at the beginning of the study by using digital EEG machine & the records with findings suggestive of
IEDs were then independently reviewed. Patients started their treatmennform of carbamazepine
(20mg/kg/day), and a second EEG exam was done after six months. Patients who showed no
compliance to treatment or showed resistance to treatment were excluded.

Results:Out of (110) patients included in the study only (77) patiend continue. The results

revealed that (68) patients had highly significant reduction in mean IEDs at second EEG exam after
six months of treatment with carbamazepine. And among them, forty two patients had no more
clinical seizure attacks during the studytime and twenty six patients continue having seizure

attacks three months after treatment.

Conclusion:CBZ is still effective AED in the treatment of partial epilepsy and EEG is a good tool in
the follow up of patient's response to carbamazepine.
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Diagnostic criteria for NCSE in severe brain injury

Ekaterina Povaliukhina !, Tatyana Aleksandrovg Alexei Ulitint, Michael Aleksandrov

1Almazov National Medacal Research Center, Polenov Neurosurgical Institute (branch, clinic) -Betetsburg,
Russian Federatior?Saint-Petersburg I.I. Dzhanelidze Research Institute of Emergency Medicine,-Saint
Petersburg, Russian Federation

Background
Non-Convulsive Status Epilepticus (NCSE) is one of the variants of a prolonged unconscious state,

associated with continuous epileptiform activity on EEG, but without major motor signs. The NCSE
complicates the course of severe brain injury and worsens thgrognosis for the patient. The

AGEOOET ¢ O3A1 UAOOC AOEOAOEAG AOA AiT OEAAROEI C Al E
the duration of unconsciousness.

Material and methods

A total of 31 patients suffering from NCSE with severe traumatic brainjury aged 20 to 65 years |
xAOA AQGAT ET AA8 %% OACEOOOA&EEGC T x0A AATA ADG QA EA A 14880 (
Russian Federation). EEG was performed dynamically at different times from the moment of injury.

Results

In those patients who wereexamined upon 14 days from the moment of brain injury, the index of

epileptiform activity ranged from 30 to 60%.

For those to whom EEG was performed after-80 days, epileptiform activity was registered with an

index from 10% to 30%.

On EEG performed onalys 11-15, epileptiform activity was present with an index of at least 10%.
Conclusions

The criteria for diagnosing of nonrconvulsive status epilepticus depend on the duration of the

DAOGEAT 660 O1 AT 1 OAET OO OOAOA OEIng And @ido Aependad e OA OE |
time elapsed since the moment of brain injury.
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Epilepsy and Sleep Disorders: coexistence in three patients

Maria Rita Pelejdo , Michel Mendeg Pedro Guimarde} Jodo Lopes Jodo Ramalheira

1Department of Neurology, Hospital de Egas Moniz, Centro Hospitalar de Lisboa Ocidental, Lisboa , Portugal,
2Department of Neurology, Centro Hospitalar de TrasMontes e Alto Douro, Vila Real , Portugiidepartment

of Neurophysiology, Hospital de Santmténio, Centro Hospitalar Universitario do Porto, Porto, Portugal

Background
The relation of epilepsy and sleep disorders is weknown and complex and the coexistence of these

two groups of pathologies is frequent. Sleep can favour the occurrence ofleptic seizures and it

can also be the sole triggering factor for epileptic seizures in some types of epilepsies. On the other
hand, its known that the occurrence of sleep disorders is more frequent in epileptic patients than in
general population. These @n be explained by a common pathophysiologic mechanism and can also
be exacerbated by some antiepileptic drugs. The clinical diagnosis can be difficult, often
underestimated the presence of sleep disorders in epileptic patients. Lorigrm Monitoring and
Pdysomnography are essentials exams to perform an adequate diagnosis and treatment in these
patients.

Material and Methods/Clinical Cases

We present three patients with epilepsy and sleep disorders. A 4 years old boy, with focal epilepsy
and sleep relatedrhythmic movements (body rocking/body rolling). A 53 years old woman, with

focal epilepsy and catathrenia. A 34 years old man, with cognitive delay and focal epilepsy, OSAS and
NREMr related parasomnias (confusional arousals and sleepwalking).

Results andConclusions

The aim of this work is to highlight the frequent occurrence of sleep disorders in epileptic patients.
An elevated suspicion of sleep disorders in epileptic patients is needed to perform an adequate
diagnosis and treatment, in order to achiee a better seizures control, especially in refractory
epilepsies.
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Mesio-temporal epilepsy with hippocampal sclerosis :
predictors for long term surgical outcome.
llhame Belkadi !, Reda Ouazzahj Fatiha Lahjouji

1Hopital des Specialites de rabat, Rabat, Morodsgrvice de neurophysiologie, Rabat, MoroctoHU IBN SINA,
Rabat, Morocco

BackagroundTo Study longterm predictors for surgical outcome of Mesietemporal epilepsy (MTE)
with hippocampal sclerosis (HS) ira Moroccan representative sample and compare it with the
findings of literature.

Material and Methods:We have examined the files of 8 patients who underwent anterior temporal
lobectomy for MTE with HS between 2007 and 2018 at the Neurophysiologiepartment of Rabat's
specialty hospital.

All patients had MTE with MRI defined HS. We have used the Engel outcome scale to split the
patients into 2 groups; Engel | and notEngel | patients. The predictive value of; gender, febrile
convulsion history, ageat onset, age at surgery, duration of epilepsy, preoperative seizure
frequency, ictal dystonic posturing, generalized toniclonic seizures (SGTCS) and interictal EEG
abnormalities was studied.

Results:the follow up mean was 7.5 years, 5 patients wereassified Engel | and 3 were noiiengel 1.
There was a predominance of males in the Engel | group. In the n&mgel | group, the preoperative
seizure frequency was 1.9 higher, the mean age at onset of epilepsy was lower whereas it was
higher at the moment ofsurgery and the duration of epilepsy was longer. In that group; all patients
had ictal dystonic posture and EEG abnormalities. There was no difference between the 2 groups
concerning the SGTCS and the history of febrile convulsions.

Conclusion:gender, preoperative seizure frequency, ictal dystonic posturing, and bilateral interictal
EEG abnormalities were the significant surgery outcome predictors in our study.
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Increased HCN4 expression in hippocampus of SUDEP patients

Maria Papanicolo@s3, Arthur Butt2, Christopher Moore 1
1Queen Alexandra Hospital, Portsmouth, United Kingdabmiversity of Portsmouth, Portsmouth, UKJniversity
of Uppsala, Uppsala, Sweden

Background
Sudden Unexpected Death in Epilepsy (SUDEP) accounts for approximately 17%pifepsy related

deaths though the pathophysiological mechanisms remain poorly understood. Seizure related
cardiac and respiratory dysfunction if often seen as the terminal event with sodium and potassium
cardiac channelopathies causing a long QT syndromdore recently the hyperpolarization-activated
cyclic nucleotidezgated (HCN) channels have been shown to be involved in animal models of
epilepsy and abnormal genotypes seen in some patients.

Here we report the first studies of HCN expression in tissue for human SUDEP patients.

Methods

Anonymous donor human brain tissue from patients aged 1381 years and normal controls was
obtained from Oxford Brain Bank, UK. Standardised Immunohistochemistry was performed using
primary antibodies against HCN14 subunits.Cells expressing the HCN were counted using Volocity
Software (Perkin Elmer). All results were expressed as a mean (x SEM).

Results

Immunoreactivity for HCN channels was detected principally in pyramidal neurons of the CA1 area
and in the dentate gyrus ([B) of the hippocampus. The only observed difference was a significant
increase in HCN4 expression in the DG of SUDEP tissue. (2341/s. 111 ++10, p=0.044).
Discussion

HCNA4 has been implicated in patients with cardiac dysfunction and one HCN4 gene aiomality
linked directly to SUDEP. We are unable to tell whether this upregulation represents a primary
cause of the epilepsy of a secondary bystander phenomenon that has led to sudden death but feel
that the role of HCN channel regulation in epilepsy and®EP has yet to be fully understood.
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Early signs of transformation of neocortical activity to
epileptiform patterns in experimental model of epilepsy

Aleksander Sobieszek !
1Department of Neurology and Epileptology, Centre of Postgraduate Medichication, Warsaw, Poland

Background

This study was aimed at receiving information concerning organization of the cortical cellular
activity in relation to the epileptiform EEG patterns, using ionic model of experimental formation of
epileptic focus. Thisinvestigation was supported by the KBN grant, Nk 11E-006-22.

Material and methods

Evaluation of the relationship between EEG patterns and cellular activity was attempted in the
region of parietal association cortex (middle suprasylvian gyrus) in the grap of five adult cats.
Multiunit cellular activity was recorded with sampling frequency 4 kHz, using permanently
implanted multicontact concentric electrode: 16 contacts, each about 40 micrometers of diameter
and the distance between contacts of 200 microgters. The electrode was implanted in the vicinity
of cannula enabling subdural transfer of artificial cerebrospinal fluid with increased concentration
of potassium ions. The recording and perfusion was performed in quiet, awake animal without
necessity ofusing any pharmacological treatment.

Results

Early signs of transformation of neocortical activity to epileptiform patterns show considerable
degree of independence of the patterns of cellular activity with respect to EEG. The incident of
increasedintensity and generalization of cellular activity creates the development of variable,
irregular superficial electric fields within wide frequency range. This early stage of transformation
of cortical activity to epileptiform patterns ends with the appeaance of definite patterns of cellular
activity, predominantly in internal cortical cell layers with corresponding EEG slow waves and/or
spikes.

Conclusions

The results suggest the possibility of existence of transient "paroxysmal” cellular activities witkt
coexistence of standard epileptiform patterns in EEG records.
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Hippocampal sclerosis (HS) with frontal lobe seizure semiology.
Case presentation.

Glen Brimble 1, Benny Thomas, Vizmary J. Montes PemhaKhalid Hamand?, William Gray?, Richard
Gwynnt

1Department of Clinical Neurophysiology. Cardiff and Vale University Hospital, Cardiff, United Kingdom,
2Department of Neurology. Cardiff and Vale University Hospital, Cardiff, United King@Department of
Neurosurgery. Cardiff and Vale UnivergiHospital, Cardiff, United Kingdom

Introduction:

54-year-old lady with drug resistant epilepsy. Seizure onset aged 10. No history of febrile
convulsions. Head injury aged 4. Medication; Lamotrigine, Topiramate and Levetiracetam.
Seizure Description: Onsef20-30 seconds) comprised butterfly feeling in stomach associated with
déja-vu and abnormal taste/smell/warm feeling. Majority progress to uncoordinated kicking or
thrashing movements of 4 limbs. Cluster around menstruation/ovulation.

Method-Results:

Telemetry Workups:

2003: Three seizure with frontal lobe semiology. Electrographic onset clearly localises activity to
left hemisphere. Discordant with MRI (right HS). Patient did not progress to surgical investigations.
cnippd [/ T-IAT Ol O® AOdeded Ky Ookalid@tdh EEG showed left temporal rhythmic
delta.

2012: Epileptic seizures captured with left temporal EEG changes.

2017: temporal onset seizures. Lack of robust electrographic lateralisation.

Imaging Results: 2017: PET: Bilateral temporahypo-metabolism. MRI: Right HS.
StereotacticzEEG(SEEG): 2017: Bilateral hippocampal and right frontal lobe insertion. SEEG
findings in keeping with right mesial temporal onset. Frontal semiology 28 seconds following
electrographic onset. First clinical symptoms were of dejau.

Schedule Surgery: Transylvian selective right amygdalehippocampectomy performed June 2018.
Patient reports a single possible seizure (non habitual) since then and is pleased with the surgical
outcomes.

Conclusion:

Initial telemetry suggested the patients seizures were probable frontal in lobe origin. We propose
this was due to the rapid propagation of hippocampal seizure to the orbitofrontal, insula,and
DOAT T 061 O Al OOAT AR ODIO6EICAEUBIOAR OEUDPAO
Demonstrates the importance of multimodal evaluation and imaging, robust semiological
description and the value of SEEG in lateralisation of seizure onset.
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Surface EMG signals indicate seizure severity: correlation with
postictal generalized EEG suppression in convulsive seizures

Anca Adriana Arbune 12, |sa Conradse® Philippe Ryvlirt, Peter Wolf, Sandor Beniczky®

1Department of Clinical Neurophysiology, Danish Epilepsy Centre, Dianalund, Den#i@dsol Davila"

University ofMedicine and Pharmacy, Bucharest, Romarsi@QRCE Technology, Hgrsholm, Denmark,
4Department of Clinical Neurosciences, CHUV, Lausanne, SwitzeABegartment of Clinical Medicine,
Neurological Service, Federal University of Santa Catarina, Florianop@8S, BrazifDepartment of Clinical
Neurophysiology, Aarhus University Hospital and Department of Clinical Medicine, Aarhus University, Aarhus ,
Denmark

BackgroundPostictal generalized suppression (PGES) is a surrogate marker for seizure severity and

the risk of sudden unexpected death in epilepsy patients (SUDEP). However, measuring PGES

requires EEG recordings, which are not feasible on long term in an outpatient setting. There is a

need for determining seizure severity using modalities implementednito wearable devices.

Material and Methods:We studied 42 patients with 79 major convulsive seizures. Duration of the

seizures and their phases (toni@nset, tonicmaintenance and clonic) was measured automatically

using surface EMG signals from the deltdimuscles. We compared them with PGES duration

determined according to previously published criteria. We noted the semiological types of

generalized seizures, presence of oral tonicity, occurrence of seizure during sleep or wakefulness.
Results:Automatic EMG detection of the deltoid muscle identified the generalized tonidonic

seizures (GTCS) with an accuracy of 86.49%. PGES duration correlated with oral tonicity@.034),
tonic-maintenance phase (p=0.009), clonic phase (p=0.018) and total seizure (p8R1) durations,

sleep enhancing these relationships. Seizures with oral tonicity had higher means of durations of

0' %3 j PEn8sncyq AT A AITTEA PEAOA j PEm8nnu(ds8 0' %3
Wenmsntngh [ AET OAWADA)andRIERADAD E A @.031p Wedeyised an
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durations.

Conclusion:PGES, oral tonicity and seizures type 1 are closely related. Automatic, EM&Sed

measurement ofseizure phases can accurately identify GTCS. Measurement of the maintenance and
AlTTEA PEAOAO AAT EAI P POAAEAO AAT CAOT OO 0' w3 AO
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Neurophysiological evaluation in multiple hippocampal
transections for intractable temporal epilepsy.

Anton ina Kozlovat
IMarina Korsakova, Moscow, Russian Federatiéidavid Pitzhelauri, Moscow, Russian FederatiéBlina
Kudieva, Moscow, Russian Federation

The purpose of this study was to evaluate the neurophysiological tactic in 9 patients during the
multiple hippocampal transections (MHT).

Methods: 9 patients with temporal lobe epilepsy underwent MHT, lesionectomy in uncus and
nearby hippocampus, with additional resections in pole in 4 patients. Follow up was more than 6
months. The left dominant hemispheravas affected in all cases. They had normal or nearly normal
memory function. Intaoperatively ECoG was performed on basal and lateral temporal cortex and
leaded resection of possible lesion. ECoG was then recorded from strip e 4lectrodes over
hippocampus and amygdala region. Transections were performed and then added to posterior part
when epileptiform discharges persisted. After multiple transections were made control ECoG was
repeated.

Results. 7 patients are seizure free, one has IlIA outcome amage has IVA. Memory worsening
occured in 1 patient with intraoperative vascular damage in hippocampus. The epileptiform activity
completely disappeared in hippocampus in 7 cases. Local epileptiform patterns were observed
limited under 1 electrode in hippoampus in 2 patients. Basal epileptiform discharges persisted
after MHT in 6 patients. It was significantly reduced in 4 cases, in 2 with local predominance.
Residual cortical epileptiform activity was presented in the form of higlamplitude spikes. Spreadf
discharges from the basal or lateral cortex to hippocampus was suspected when small spikes
persisted and were observed over a wide area of the hippocampus simultaneously with high
amplitude cortical spikes, noted in 2 cases.

Conclusions:Precise neuroplysiologic evaluation is crucial for epilepsy surgery using MHT.
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Networks associated with clinical responses evoked by high -
frequency intracranial stimulation

loana Mindruta 1, Irina Popd, Andrei Daneasg, Cristian Dono$, Felicia Mihat, Jean Ciuga, Andrei
Barborica2

1Epilepsy Monitoring Unit, University Emergency Hospital, Bucharest, Romdbiaiversity of Physics, Bucharest,
RomaniaNeurosurgery, BagdasarArseni Hospital, Bucharest, Romania

Pre surgical evaluation in drug resistanepilepsy is based also on invasive EEG recordings in order
to accurately establish the epileptogenic zone for surgical resection as well as the eloquent cortex
that should be spared. During intracranial session we record ictal events and we apply different
stimulation protocols to study functional cortex. In our centre we use the stere&EG method to
identify the epileptogenic networks and mainly high frequency (50 Hz) stimulation for cortical
mapping. By modulating the properties of the stimulation wavefams, in conjunction with the
nonlinear response of the tissue to electrical stimulation, we were able to recover the physiological
responses during the course of the stimulation train. The activation of the networks at stimulation
levels evoking a clinicabymptom was compared with the belowthreshold stimulation, that did not
elicit any clinical effects, allowing to evidence a selective recruitment of pathways associated with a
particular symptom. The method is used for identification of physiologic networ& associated with
various somatosensory, motor or languageelated symptoms, to investigate the impact of
epileptogenic zone to functional cortex as well as to predict a possible post surgical deficit.
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The influence of the navigated TMS mapping prot ocol on the
accuracy of motor representation characteristics

Dmitry Sinitsyn 1, Andrey Chernyavskiy2, Alexandra Poydashevia llya Bakulint, Natalia Suponevg
Michael Piradow

1Research Center of Neurology, Moscow, Russian Feder&tiatiev Institute ofPhysics and Technology of
Russian Academy of Sciences, Moscow, Russian Federation

BackagroundNavigated transcranial magnetic stimulation enables noninvasive mapping of muscle
cortical representations for research and clinical purposes. Several mappipgotocols are in use,
with no consensus regarding the optimal one and insufficient data about their influence on the
mapping accuracy. We aimed to determine this influence for protocols that employ a stimulation
point grid.

Methods:We mapped the abductopollicis brevis muscle representations in 8 healthy volunteers (3
women, age median 28, quartiles 24, 29) three times on consecutive days. We used a 7x7
stimulation grid, with 10 stimuli per cell applied in a pseudorandom order at an intensity of 110%
of the resting motor threshold. The grid size was chosen to cover on average 98% of the area of 121
representations previously mapped without grid. The studied parameters were the area of cells
with mean motor evoked potential (MEP) amplitude above 5@V, thearea of cells with at least one
(or 6) suprathreshold MEP, the area weighted by the mean amplitude (or the probability of
suprathreshold MEP), and the location of the center of gravity.

Results. Parameter accuracy significantly increased with the number sfimuli. The area weighted
by the probability of suprathreshold MEP had the highest accuracy and differed significantly
between sessions in three subjects.

Conclusions:The obtained accuracy dependencies can guide the choice of a sufficient number of
stimuli for a given problem, e.g. the detection of significant area changes between sessions in our
dataset was possible with at least 7 stimuli per cell.

Funding: RSF1775-10062.
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The Correlation between Clinical, Electrodiagnostic Findings

and 0 Ol AOI | Al Ul bOI'l O EI 0AOEAT OO
Yoon Kyung Sed, Jaehoon Kirh, Jinmann Choh Yunsoo Soh

1Department of Physical Medicine & Rehabilitation, College of Medicine, Kyung Hee University, Seoul, South Korea

Objective: The aim of this study wa$o investigate what prodromal symptoms are occuring and

associated with occurrence and clinical severity of Bell's palsy using Housackmann facial nerve

grading system (HBS). An additional aim was to evaluate whether the result of eletrodiagnostic

examination reflects HBS and what prodromal symptoms are related with poor outcome.

- AOET Ad 4EA ET OAOOECAOEITT ETAI OAAA vp DPAOEAT OO «x
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measured and the percent amplitude reduction was calculated by comparing the affected side with

the healthy side. A selfeported questionnaire was conducted about prodromal sympto

Results:The most common prodromal symptoms were postaudular pain (66.7%), tongue sensory

decline (41.1%), blepharospasm (33.3%) in order of frequency. All of these symptoms were

significantly associated with onset of Bell's palsy and the most powerful risk factor was

postauricular pain (p<0.001, OR 3.00). Adtonally, postauricular pain is the only symptom

associated with clinical severity of HBS (p=0.005). The CMAP difference of nasalis muscle was the

best reflection of clinical severity (correlation coefficient=0.752, p<0.001). A CMAP difference of

more than 70% were significantly associated with postauricular pain, tongue sensory decline and
blepharospasm (p<0.05).

Conclusion:This study indicates that patients with Bell's palsy can have a variety of prodromal

symptoms including systemic, sensory, opthalmicauricular symptoThrough this, can predict the

clinical, electrodiagnostic prognosis and postauricular pain was the most powerful risk factor on

I AAOOOAT AA T &£ "A1160 DPAI OUS

71



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

P23-T

Altered functional connectivity in trigeminal neuralgia

Alexandra Poydashe val, Dmitry Sinitsynt, llya Bakulint, Natalia Suponevg Michael Piradow
'Research Center of Neurology, Moscow, Russian Federation

BackgroundTrigeminal neuralgia (TN) is one of the most common causes of chronic neuropathic
pain. Chronic pain is currentlyseen as a result of impaired interaction between different brain
structures that provide pain processing. We aimed to assess functional brain abnormalities in TN by
an analysis of connectivity using restingstate fMRI.

Methods: 15 classical TN patientsZ men, age median 56, quartiles 38, 66) and 15 matched healthy
volunteers were enrolled in the study. Restingstate fMRI was acquired using a T2tveighted echo
planar sequence (3T, resolution 3.0 x 3.0 x 3.0 mm3, TR = 2.4 s, 190 scans). The data was
preprocessed using the CONN and SPM12 packages. The images from patients with-gigted facial
pain were rightzleft flipped. Denoising included regressing out the BOLD signal from the white
matter and CSF masks, scrubbing and motion regression. RGHROI FC vas computed for the
regions from the CONN restingstate networks atlas. The results were compared between the
patient and control groups. The connectivity values were tested for correlation with the severity of
pain measured by the numeric analogue scale.

Results. TN patients showed increased FC within the frontoparietal control network and decreased
FC within the default mode and visual networks. No statistically significant correlations between the
pain level and FC were detected.

Conclusions:The descriked patterns of FC abnormalities in TN reveal novel aspects of the
pathophysiology of chronic pain and may serve as a background for the development of new
therapeutic methods, such as notinvasive brain stimulation.
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Correlation of BOLD Response and Functional Connectivity of
Amygdala with Trait Anxiety Scores

Alina Tetereva 1, Kirill Efimovt2, Sergey Kartashdy/ Alexey lvanitsky, Olga Martynova4

linstitute of Higher Nervous Activity and Neurophysiology, Russian Academy of Science, Moscow, Russian
Federation,2State University Moscow Institute of Physics and Technology, Moscow, Russian Fedetdétonal

Research Center Kurchatov Institute, MosgdRussian FederatiortiNational Research University Higher School
of Economics, Moscow, Russian Federation

Background
Fear conditioning allows modeling mechanisms of emotional learning and better understanding the

emotional impairment. Neuroimaging of fea learning and extinction shows an altered activation of
prefrontal cortex in different stress and anxiety disorders. Restingtate functional connectivity
(rsFC) of amygdala also demonstrates changes after stressful events. We aimed to test whether the
brain activity in fear extinction and rsFC of amygdala would show a correlation with scores of
anxiety questionnaires in participants without explicit complain about health issues.

Material and methods

Twenty four healthy volunteers participated in 3 fMRiscanning sessions: the first resting state
before fear conditioning and fear extinction, followed by the second resting state session. All
participants filled Spielberger State and Trait Anxiety Inventoy. The anxiety scores were used in
the general regression analysis of the evesrelated BOLD response to conditioned stimuli and
amygdala rsFC (pFWE<0.05).

Results

State and trait anxiety varied from low to relatively higher scores (33.7+10.54 and 41.34174
correspondingly). The BOLD response during fear extinction showed a significant negative
correlation with trait anxiety scores in bilateral middle frontal gyri. Trait anxiety scores correlated
positively with rsFC of the right amygdala and the right radial frontal gyrus only in the first resting-
state session.

Conclusions

Our results confirm that personal anxiety can influence the prefrontal cortex activity during fear
extinction and also can be associated with rsFC between the amygdala and specifeaarof
prefrontal cortex even in healthy participants. This work was supported by the Russian Scientific
Foundation (grant No. 1615-00300).
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Detection of demyelination and remyelination by advanced
relaxation and diffusion MRI in rat

Klara Holikova 1, Hanne Laaks® Shalom Michae#i, Silvia Mangi&, Artem Shatilldt, Jiri Vaniceg,
M.U. Martin Bare$, Alejandra Sierr&, Nolli Grohr#

IFaculty of Medicine Masaryk University , Brno, Czech Repuliepartment of Medical Imaging St. Anne's
Faculty Hospital , Brno, Czech Republidepartment of Neurobiology, A.l. Virtanen Institute for Molecular
Sciences, University of Eastern Finland, Kuopio, Finld@tharles River Discovery Services, Kuopio, FidJan
5Center for Magnetic Resonance Research Dept. of Radielogyversity of Minnesota, Minneapolis, USA

Conventional magnetic resonance imaging approaches currently used for the detection of myelin
and demyelination, are suboptimal in the quantitative inaging of myelin. Novel MRI approach
exploiting RAFF4 was better associated with myelin content during demyelination.

For this study 22 rats were used. Of these, demyelinating lesions were induced in 13 rats of LPC. The
remaining 9 animals were control. Alanimals were scanned in MRI system in demyelination stage
and remyelination stage. MRI data was collected for quantification of RAFF4, DTI, T1sat and MTR.
Histology was performed on all animals and brain sections were Nissl and myelin stained.

All MRI metrics showed statistically significant differences between LPC group in the ipsilateral cc
and the corresponding area in control animals, in demyelination stage at day 3. At 37 days, RAFF4
and MTR showed clear 780 % return towards normal values, likelycorresponding to ongoing
remyelination seen in histological sections. While similar recovery was detected in DTI metrics FA
showed no recovery or even further increase during remyelination phase. was only diffusion
parameter which did not show significantdifferent between groups at 37 day.

Our data indicates sensitivity of RAFF4 and MT to myelin content both in demyelinated lesions and
during subsequent remyelination. DTl metrices seem to provide complementary information
related not only myelin content kut also architecture of the myelin sheets. Combination of RAFF4
and DTI has potential to differentiate between normal, demyelinated and remyelinated axonal
bundles thus providing unique nonrinvasive characterization of white matter pathologies in various
neurological diseases.
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Coll orientation matters: TMS -EEG to optimise the activation of
pre -Supplementary motor area

Lorenzo Rocchi?, Jaime Ibanez PeredaAlberto Benusst, Vishal Rawjt, Sara Tremblay, Elias
Casula, John RothweH

1Department of Clinical and Movement Neurosciences, UCL Queen Square Institute of Neurology, University
College London, London, United Kingddeurology Unit, Department of Clinical and Experimental Sciences,
University of Brescia, Brescia, ItaBRoyalOttawa Institute of Mental Health Research, Ottawa, Canatidon-
invasive Brain Stimulation Unit, IRCCS Santa Lucia Foundation, Roma, Italy

Backgroundstudies using Transcranial Magnetic Stimulation (TMS) have demonstrated the
possibility to target different neuronal populations within the primary motor cortex (M1) by

changing coil orientation and stimulation intensity. The absence of a direct electrophysiological
response such as motor evoked potentials has limited this investigation in areas outside Mhis’
problem can be solved with the use of combined TMS and electroencephalography, which allows
direct recording of cortical responses to TMS pulses.

Materials andMethods:in this work on healthy human subjects we compared early (70 ms) and
late (70-250 ms) transcranial evoked potentials (TEP) and TM&lated spectral perturbation

(TRSP) obtained by delivering magnetic pulses over the pi@MA with variable coil orientation (0°,
90°, 180° and 270°) and stimulation intensity (100%, 120% and 140% of restig motor threshold).
Results:both early and late TEP were generally larger when the coil handle was pointing backwards
(0°). This result was true also for early TRSP but, surprisingly, late TRSP was greater when the coll
was pointing at 180°. Additionally, stimulating the preSMA witha 90° orientation activated the

right M1, thus limiting the spatial specificity of the stimulation.

Conclusionsthese results suggest that parameters such as coil orientation and stimulation intensity
are critical when stimulating the preeSMA and they Bould be taken into account in physiological

and clinical studies.

75



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

P27-T

Common pattern of information transfer in the brain for
different modalities during a reasoning task

Maciej Kaminski 1, Aneta Brzezicka, Jan Kaminski4, Katarzyna Blinowska5

lUniversity Of Warsaw, Department Of Biomedical Physics, Warsaw, Pof&adulty of Psychology, SWPS
University of Social Sciences and Humanities, Warsaw, PoRibepartment of Neurosurgery, Cedainai

Medical Center, Los Angeles, US3yision of Biology and Biological Engineering, California Institute of
Technology, Pasadena, USKNalecz Institute of Biocybernetics and Biomedical Engineering, Polish Academy of
Sciences, Warsaw, Poland

Backgroundinformation processing in the brain involves the synchronization of brain structures
realized by the transmission of rhythmic activity. The aim of our work was to find connectivity
patterns between brain structures during the same mental activity performed during tasks with
different stimuli m odality.

Material and Methods:The task: the paradigm of linear syllogism was performed with visual (12
subjects) and auditory stimuli (29 subjects). The EEG activity transmission was analyzed by means
of the short-time Directed Transfer Function (sDTF), &requency dependent estimator of directed
coupling between time series based on the Granger causality principle.

Results andConclusions:The obtained patterns showed similar coupling for both modalities
involving EEG propagation mainly between the froratl and posterior areas which communicated
intermittently. Our results indicate that the fronto-parietal network operated mainly in the theta
frequency range as well as in other frequency ranges, especially gamma. By means of the
assortative mixing approad, the strengths of coupling between the regions of interests (ROIs) were
determined. For both modalities, the results showed stronger coupling within the ROIs than
between them in agreement with the theories considering information transfer efficiencyrad
metabolic energy savings. The patterns differences were minor and concerned stronger propagation
from the posterior electrodes towards the frontal ones during the visual task and from the temporal
sites to the frontal ones during the auditory task, whikh can be explained as bottorup

communication from specific sensory sites. Our results support a modalifyee process of

information retrieval and integration in a reasoning task.

76



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

P28-T

Temporary Changes of Resting -State Functional Networks after
Fear Learning

Kirill Efimov_12, Olga Martynovas3, Alina Teterevas3, Sergey Kartashoy Alexey Ivanitsky

lnstitute of Higher Nervous activity and Neurophysiology, Russian Academy of Science, Moscow, Russian
Federation,2Moscow Institute of Physics and Technology, Moscow, Russian Federiliatgnal Research
University Higher School of Economics, , Russian Federatidatjonal Research Center Kurchatov Institute, ,
Russian Federation

Introduction:

Restingstate functional connectivity (rsFC) may indicate abnormalities in the brain physiology as it
was shown at the example of altered rsFC within fegsrocessing brain circuit in patients with
posttraumatic stress disorder. However, little is known about whether resting sti@ networks vary
their functional connections after experimental fear learning (FL). Here, we studied brain network
changes in the resting state immediately, in one day and a week after FL using graph theory metrics.
Methods:

We collected resting state fNRI data from 19 healthy controls and 24 healthy participants of FL
protocol. Control group underwent three fMRI sessions: the second and the third sessions took
place in one day and a week after the first respectively. FL group underwent five sessions:dvefFL,
with fear memory retrieval, after FL, one day after, and a week after the first. We calculated paired
FC of 94 anatomical regions of interest and analyze graph theory metrics of reconstructed networks
for each session.

Results:

The network during fear memory retrieval showed greater global efficiency than other resting state
networks. Bilateral middle frontal gyri and parietal lobes became and remained network hubs after
FL as well as in one day and one week afterward. No significant network chasgeere observed in
the control group.

Discussion and Conclusions:

Our findings highlight the temporary effect of FL at resting state networks, which implies the
functional readjustment of neural connections even after mild aversive exposure. This study was
funded by the grant No. 1615-00300 of the Russian Scientific Foundation.
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Mapping primary motor cortex with navigated TMS in unusual
corticospinal lateralization for epilepsy surgery

Cid Aurelio Delgado Pugley Alba Leén Jorbat, Nuria AlvarezLopezHerrero?, Yiyang LinMiao?,
Alessandro Principé

IClinical Neurophysiology Department. Hospital del Mar, Barcelona, Sg&ipilepsy Unit. Neurology
Department. Hospital del Mar, , Spain

BACKGROUND

The corticospinal tract has a sequential developmenih which the ipsilateral projections are
gradually withdrawn, whereas the contralateral projections persist. A unilateral lesion in the motor
cortex during early life may cause a reorganization in this process with preservation of uncrossed
corticospinal connections in the spared hemisphere. As a result, all the motor function is lateralized
in one hemisphere. Individuals with this kind of lesions also have an increased risk of drugsistant
epilepsy and may be candidates for epilepsy surgery. In theseses, it is important to evaluate the
motor function for surgical treatment.

MATERIAL AND METHODS

We present a series of 4 patients with pharmacoresistant epilepsy and eailife primary motor
cortex lesion that were studied for epilepsy surgery. We used IMS to investigate if there was still
functional motor activity in one or both frontal cortices.

RESULTS

In three cases there was no activity in the pathological cortex obtaining a bilateral response in the
normal cortex. Two of them underwent fMRI using anotor task showing bilateral motor cortical
function in one patient, and unilateral activation of ipsilateral motor cortex in the other patient. The
last patient showed a crossed response. Two patients were operated without new postoperative
deficits.

CONCLUSIONS

NTMS helps to define unusual lateralization of motor cortex and to guide a secure resection with the
least motor deficits.
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Localizing value of interictal electrical source imaging: who are
the best candidates ?

Laurent Koessler 12, ChifaouAbdallah?, Estelle Rikig4, Anne ThiriauxX, Martine Gavare$, Fabrice
Bartolomeis¢, Sophie ColnaCoulbois' 3, Louis Maillard2

ICNRS, UMR7039, Neuroscience Systems & Cognition, Nancy, Ptameersity Hospital, Neurology
Department, Epilepsy unit, Nancy, Franéglniversity Hospital, Neurosurgery Department, Nancy, France,
4University Hospital of SarTilman, Neurology Department , Liege, Belgiutniversity Hospital la Timone,
Clinical Neupphysiology Department, Marseille, FRANGERSERM, UMR1106, Institut des Neurosciences des
systemes, Marseille, Franc&lniversity Hospital, Neurology Department, Reims, France

We aimed to prospectively assess the anatomical concordance of electric sailocalizations of
interictal discharges with the epileptogenic zone (EZ) estimated by stereelectroencephalography
(SEEG) according to different subgroups: the type of epilepsy, the presence of a structural MRI
lesion, the aetiology and the depth of th&Z.

In a prospective multicentric observational study, we enrolled 85 consecutive patients undergoing
pre-surgical SEEG investigation. Electric source imaging (ESI) was performed before SEEG.
Anatomical concordance between ESI and EZ was defined accordia@6 predefined sublobar
regions. ESI was interpreted blinded teand subsequently compared with SEEG estimated EZ.

74 patients were finally analyzed. 38 patients had temporal and 36 extr@emporal lobe epilepsy.

MRI was positive in 52. 41 patients had m#ormation of cortical development (MCD), 33 had

another or an unknown aetiology. EZ was medial in 27, lateral in 13, and medateral in 34. In the
overall cohort, ESI completely or partly localized the EZ in 85%: full concordance in 13 cases and
partial concordance in 50 cases. The rate of ESI full concordance with EZ was significantly higher in
(i) frontal lobe epilepsy (46%; p = 0.05), (ii) cases of negative MRI (36%; p = 0.01) and (iii) MCD
(27%; p = 0.03).

We demonstrated that ESI more accurately estated the EZ in subgroups of patients who are often
the most difficult cases in epilepsy surgery: frontal lobe epilepsy, negative MRI and the presence of
MCD.
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Burst -suppression pattern is not always predicting poor
prognosis in children

Vladislav Voitenkov !, Michael Sinki, Natalia Skripchenké
1pediatric Research And Clinical Center For Infectious Diseases,-Batetsburg,” ™ * 2NV Sklifosovsky
research institute of Emergency Care, Moscow, Russia

Among the numerous pathological changes of the EEG in critical conditions busstppression

pattern (BSP) is considered to be most ominous and indicating the poor prognosis. BSP is diagnosed
when 50% of all EEG is replaced by the isoelectric flatline, imghanged with normal amplitude
bursts. BSP is best studied in adults; in pediatric critical care its less explored. We have seen the
clinical case of the 5years old girl with critical condition due to viral encephalitis who had typical
BSP for 7 days; ngeneral anestetics were used during this time; afterwards her condition
significantly improved, consciousness restored. BSP accordingly disappeared from her EEG. Thus,
BSP in pediatric population indicates severe disruption of the bioelectric activity ohe brain. In

some pediatric cases although, this pattern is not indicating inevitable poor prognosis and clinical
condition may be improved after the proper intensive care is applied. Also this clinical case
demonstrates the necessity to perform EEG as eft as possible in children with critical illness; also
we are stressing out the clinical usefulness in these cases of the somatosensory evoked potentials
(SSEPs), which are independent of drug profile of intensive care and were proved decisive as a
prognostic tool in these conditions.
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Connecting technologies for protecting brains and saving
futures

Aexey Ivanov!, Gabriel Variané

INeurosoft, lvanovo, Russian Federation

00" -D&OT OAAOET ¢ A OAE 1z6 a hig natibralfpioject idBudl OrdeAr@ia goal of this

project is to decrease infant mortality and increase quality of neonatal service not only in big cities,

but also all over the country. Within this project, our international team designed specialized

neonatal monitor, whichd T OAET O AAOAAOAI 1 @Ei AGAO O- AAOOI T EA
A£O01 AGETT TTTEOIO O. AOOTI O1 £#O . AOOI I 11T EOI 068 "1 OE
and show both oxygen saturation and electrical activity of the brain on one screen as a trendswNo

this project combine 14 hospitals in different parts of Brazil, where such combined monitors are

installed. All this hospitals are connected to specialized data center in Sao Paulo via Internet

(Central of Surveillance and Intelligence (CSI)). Speciakstrom this center can connect to any of 14
hospitals in real time, review recording data and make recommendations for doctors in provinces.

As results for now (study period from July 2016 to November 2018): more than 1319 CFM+Video
examinations were recoded, 307 electrographic seizures were reviewed (infants with only

subclinical seizures), 275 infants were treated with therapeutic hypothermia due to hypoxic

ischemic encephalopathy. In our plans increasing number of hospitals, included in this project not

only in Brazil, but in other countries also, and collaborating with other monitors to expand the

diagnostic capabilities of our complexes. Also we would like to expand our experience of using

distributed diagnostic centers united in common network to othe areas of medicine.

81



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

P33T

Visual vs. automatic cEEG signal analysis in patients with
delirium

Olalla Urdanibia Centelles 12, Rikke M. Nielseh Esben VedelLarsent, Miki Nikolict, Krisztina
Benedek, Martin Lauritzent2

IRigshospitalet , Copenhagen, Daark, 2Center for Healthy Aging and Department of Neuroscience, University of
Copenhagen, Copenhagen , Danmark

BackagroundDelirium is a disturbance of consciousness characterized by acute onset and fluctuating
course of attention and cognition and it is associated with cognitive decline. The objective of this
project was to explore whether continuous recording of EEG (cCEEGpw/useful to identify delirium

in septic patients. Accordingly, we examined the hypothesis that cEEG distinguished between septic
patients with and without delirium.

Material and Methods:Prospective, single center, observational study. A total of 102 pants

admitted to the ICU between 2013 and 2015 with sepsis, without known neurologic injury
underwent cEEG. Median cEEG time per patient was 44 hours. Delirium screening was applied six
times daily using the Confusion Assessment Method for the ICU (CAGU). Sedation levels were
assessed with the Richmond Agitation Sedation Scale (RASS). EEG reactivity tests (eye
opening/closing) were applied three times daily in all patients. Data were described according to
ACNS terminology and selected blocks underwematuitomated power spectral analysis and

detrending.

Results:The quantitative analysis, showed that frequencies in the delta {8 Hz) and theta range (4

7 Hz) accompanied delirium. cEEG activity in the alpha-® Hz) and beta (1330 Hz) range were
clearly present in septic patients without delirium and absent in septic patients with delirium.

Results of automatic signal analysis correlated with our previous visual assessment.
Conclusions:EEG activity in the highfrequency range reflects information procasing and correlates
to cognitive function. cEEG may be useful for differentiating between septic patients with and
without delirium.
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Serial EEG findings in patients with anti -NMDAR encephalitis.

Magdalena Bosak!
LJagiellonian University, KrakéwRoland

Serial EEG findings in patients with antNMDAR encephalitis.

Background

Anti-N-methyl-D-aspartate receptor (anttNMDAR) encephalitis is a treatable but often
misdiagnosed autoimmune encephalitis. Patients present with neuropsychiatric symptoms,
impaired consciousness, seizures, autonomic instability, and hypoventilation Electroencephalogram
(EEG) abnormalities are very common in atitNMDAR encephalitis and may contribute to diagnosis
at early stages of disease. The aim of the study was to deBerserial EEG findings of in patients

with anti-NMDAR encephalitis.

Material and Methods

We present detailed clinical, electroencephalographical charactersistics and loigrm follow -up of
five patients with confirmed anti-NMDAR encephalitis.

Results

All patients had abnormal EEG. The main presentations of abnormal EEG were diffuse slowing ,
epileptiform discharges, extreme delta brush, polymorphic delta rhythm and focal slowing. The
degree of abnormalities correlated with disease progression and diminigd along with the clinical
improvement.

Conclusion

The majority of ant-NMDAR encephalitis patients had abnormal EEG. EEG could sensitively reflect
the abnormal brain functions of patients and could assist with early clinical diagnosis and prognosis
prediction.
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An automated EEG grading system for the early neonatal brain
injury severity prediction post -perinatal asphyxia

Laure Laca, Nacim Betroun?, Marie -Dominique Lamblin 2, Laurence Chato? Arnaud Delval,
JeanLouis Bourriez2, Philippe Derambure?, Sylvie NguyerThe Ticht

1Service de Neuropédiatrie, HOpital Roger Salengro, Lille, Fratservice de Neurophysiologie Clinique, Hopital
Roger Salengro, Lille, Franc&/nité de Recherche 4489 Environnement Périnatal et Santé, Universie 2,ill
Lille, France

BackgroundPerinatal asphyxia can lead to hypoxitschemic encephalopathy (HIE). The prognosis

is improved by therapeutic hypothermia, indicated for moderate and severe HIE. Reliable evaluation
of cerebral injury is necessary in the firshours of life. The objective was to develop a quantitative
EEGbased automatic grading system for neonatal HIE.

Material and Methods:Neonatal EEGs were recorded in full term infants in the first 6 hours of life
after perinatal asphyxia. The severity oHIE was determined by the visual conventional EEG grades
(French classification), assessed by two neurophysiologists blinded to clinical data. Six EEG
guantitative features were selected based on their correlation scores with the 3 visual grades.
Thereafter, the 6 selected features were analysed using Discriminant Factorial Analysis (DFA) to
predict the severity grade and the longerm outcome.

Results:90 EEGs were analysed between 2013 and 2017. The EEG quantitative features measuring
the discontinuity and the amplitude of the signal were able to discriminate the 3 visual grades. The
DFA results showed an accuracy of 86.7% for predicting EEG grades and 79.8% for predicting
outcome at one year.

Conclusion:The proposed automated system using DFA was effaadifor grading initial EEG and
predicting long-term outcome early after perinatal asphyxia. This system is based on simple
guantitative features already proposed in marketed programs and could be easily used in clinical
routine by unexperienced users. tMhU AZAAE]I EOAOA OEA AOAI OAOQGET T 1 E
after birth and then be useful to determine whether therapeutic hypothermia has to be initiated.
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Reversible global aphasia as a side effect of quetiapine: a case
report

%l I AEBR DB URIEA ¢
1Department of Neurology, The John Paul Il Hospital, Cracow, Poland.

Background:
Quetiapine is an atypical neuroleptic, which is used in Parkinson's disease when concomitant

psychotic symptoms occur. Although the drug is weliolerated, its use, especially in elderly patients,
may be associated with various side effects.

Material and methods:

We present the case of a #ear-old male with diagnosed Parkinson's disease and coexisting REM
sleep disorders (RBD) confirmed by a polysomnographgxamination, who was prescribed

guetiapine (50 mg per day) for psychotic disorders during the night. Speech disturbances occurred
4 days after the onset of treatment. During the neurological examination of this patient, apart from
features of extrapyramidal syndrome, characteristics of global sensornotor aphasia were found to
a moderate degree, without any other symptoms of focal brain damage and without the symptoms
I £ T ATETCEOEO8 | AOAET -2) OAAT AOOEI @b@EA APEOI
ischemia. Focal status epilepticus was also excluded on the basis of vid&®6G examination. The
results of laboratory tests also allowed to exclude electrolyte imbalances, infection or metabolic
problems.

Results:

Complete recovery occurred followng discontinuation of this drug. During the 2week observation
period after administration of the drug, aphasia did not return.

Conclusions:

In connection with the above, the side effect of quetiapine should be considered as the cause of
global aphasia.Tdhe best of our knowledge, this is the second case report on reversible aphasia as a
side effect of this neuroleptic. Further followups among patients are necessary. Perhaps this is only
a coincidence of events that is not directly correlated with this drg.
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Clinical neurophysiological examination as a prognostic tool in
evaluating outcome in intracerebral haemorrhage

Klara Fekete 1, Dora Sulind, Tamas Arokszallagi Laszlo Csibg Istvan Feketé
1University of Debrecen, Faculty of Medicimepartment of Neurology, Debrecen, Hungary

BackgroundWe examined whether electroencephalography (EEG) and magnetic evoked potential
(MEP) examinations are useful in evaluating the early prognosis in a fatal disease, intracranial
haemorrhage (ICH).

Material and Methods:Fifty-seven patients were diagnosed with ICH with cranial CT (blood and
oedema volume). Clinical status, by 47 patients EEG and by 42 patients MEP was done on admission,
at 14 days and at 3 months.

Results:The bleeding localisation was afollows: 37 basal ganglia, 6 thalamus, 4 lobar. The Hdays
MEP showed progression in most of the patients, and deterioration was severe in those who died. At
3 months 15 patients had MEP and 10 improved. The measured blood volume on the first CT was
significantly associated with the 3months-MEP findings (p <0.05). Alteration of the MEP
parameters anticipated the change in the clinical status.

The MEP amplitudes had a better prognostic value than the latencies. The changing of the MEP
parameters were morepronounced in case of distal registration by cortical stimulation than
proximally. On EEG, despite unihemispheric bleeding, 22% in the basal ganglia group had bilateral
cortical dysfunction and bilateral (later improvement) MEP abnormality distally. Fronthe basal
ganglia group 13.5 %, the thalamus group 66.7% had no abnormality on EEG. Epileptiform
discharges were detected in 17% of the patients within 14 days only from the basal ganglia group.
Conclusion:With EEG and MEP examinations early prognosis foinctional outcome could be
estimated in ICH patients. For bilateral functional disturbance in many patients diaschisis effect
could be responsible.

GINOR2.3.2-15-2016-00043

86



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

P38-T

Relevance of SSEP amplitude after cardiac arrest

Astrid Glimmerveen 1, H.M. Keijzet-2, B.J. Ruijte}; M.C. Tjepkem&Cloostermans4, M.J.A.M. van
Putten34, J. Hofmeije¥3

1Department of Neurology, Rijnstate Hospital, Arnhem, Netherlarf@epartment of Intensive Care Medicine and
Neurology, Donders Institute for Brain, Coijion, and Behaviour, Radboud University Medical Center, Nijmegen,
Netherlands3Clinical Neurophysiology, Technical Medical Centre, University of Twente, Nijmegen, Netherlands,
4Department of Neurology and Clinical Neurophysiology, Medisch Spectrum Tayéfiischede, Netherlands

BackgroundAbsent N20 SSEP responses at-#2h and unfavorable EEG patterns at 24h
(suppressed, low voltage, or synchronous patterns with suppressed background) are reliable
predictors of poor outcome of comatose patients after caiac arrest. Here we present the additional
predictive value of SSEP amplitude.

Materials andMethods: This is a retrospective analysis of a prospective cohort study of 129
comatose patients who underwent SSEP and EEG recordings after cardiac arrest in hegpitals.
EEG was recorded up to 5 days after cardiac arrest. SSEPs were generally recorded between 48 and
72h. Absent SSEP responses, unfavorable EEG at 24h, and SSEP amplitude were related to poor
outcome (Cerebral Performance Category (CPC) ob3at six month after cardiac arrest).
Results:Ninety-eight patients had a poor outcome (CPCGS). Bilaterally absent N20 responses were
present in forty-one patients (42%) and invariably associated with a poor outcome. Unfavorable
EEG at 24h was present in thnfy -five patients (36%), of which nine had preserved SSEP responses
(9%), and also invariably associated with poor outcome. N20 amplitude <0.4uV was present in
twelve patients (12%), of which eight (8%) did not have unfavorable EEG, and also invariably
associated with a poor outcome. Combined, these measures predicted poor outcome with 100%
specificity and 59% sensitivity.

Conclusions:SSEP amplitude analysis may contribute to reliable prediction of poor outcome after
cardiac arrest. Results are currently validated in an independent dataset. Validations will also be
presented.
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Predicting Outcome in Patients with Moderate to Seve re
Traumatic Brain Injury using Electroencephalography

Marjolein E. Havema#?, Michel J.A.M. van Puttéad, Albertus Beishuized, Harold W. Horng, Carin J.
Eertman-Meyert, Marleen C. Tjepkema-Cloostermans 1.2

1Department of Neurology and Clinical Neurophysiology, Medisch Spectrum Twente, Enschede, the Netherlands,
2Clinical Neurophysiology group, University of Twente, Enschede, the Netherl@intisnsive Care Center,

Medisch Spectrum Twente, Enschede, the Ne#mels

BackagroundWe developed a multifactorial model combining quantitative electroencephalography
(gEEG) measurements and clinically relevant parameters for outcome prediction of patients with
moderate to severe TBI.

Material and Methods:Fifty-seven patents with moderate to severe TBI were included: a training
(n=38) and validation set (n=19). Continuous EEG was registrated during the first 7 days of ICU
admission. Patient outcome at 12 months was dichotomized as poor (Extended Glasgow Outcome
Score, GSE 12) or good (GOSE-B). Prediction models were created using a Random Forest
classifier based on 23 qEEG features, age and mean arterial blood pressure (MAP) at 24, 48, 72 and
96 hours after TBI and combinations of two time intervals. After optimizatia, we added parameters
from the International Mission for Prognosis And Clinical Trial Design (IMPACT) predictor,
comprising core, CT and laboratory parameters at admission. Predictive ability for the prediction of
these models was assessed in both traingn(using leaveone-out) and validation set.

Results:Our best model used 8 gEEG parameters at 72 and 96 hours after TBI, MAP, age and 9 other
IMPACT parameters. This model had high predictive ability on both training set (AUC=0.94,
specificity for poor outcome=100%, sensitivity=75%) and validation set (AUC=81,

specificity=75%, sensitivity=100%). The IMPACT predictor independently predicted both groups
with an AUC of 0.74 (sensitivity=65%, specificity=81%) and 0.84 (sensitivity=88%,
specificity=73%) respectively.

Conclusions:Multifactorial Random Forest malels using gEEG parameters in combination with
clinical admission, laboratory and CT parameters have the potential to reliable predict outcome in
patients with moderate to severe TBI patients.
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EEG characteristics in Polish patients with Unverricht -Lundborg
disease.

Magdalena Bosak!, Anetta LasekBal
LJagiellonian University, Krakéw , Poland

Background
Unverricht-Lundborg disease (ULD) is an autosomal recessive form of progressive myoclonus

epilepsy with a wide range of neurologic and psychiatrisymptoms including tonic-clonic seizures,
myoclonus, ataxia, tremor, dysarthria, depression, and mild intelectual decline. The aim of the study
was to describe the EEG features of patients with ULD and their changes during the loegn
follow-up.

Material and Methods

We retrospectively evaluated the EEG features of 11 patients with genetically confirmed ULD.
Results

We included 4 females and 7 males with the mean age 38,3+7,6 years and the mean age at onset 9.4
years. The average background rhythm wa&.4 Hz and was normal in 2 patients and slightly slowed
in 9. Spike and wave dicharges (SWD) were found in 9 patients and photosenitivity in 2 patients. In
all patients myoclonic jerks were recorded in videoEEG, most of the myoclonic movements were not
time-locked to epileptiform discharges. In 3 patients SWD and myolconic jerks were aggravated by
ill -advised antiepileptic drugs (phenytoin and cabamazepine) and their frequency diminished after
treatment change. Despite the increased frequency and severity myoclonic jerks the frequency of
SWD decreased gradually with time.

Conclusion

The most common EEG abnormalities in patients with ULD include background slowing and spike
and wave discharges; epileptiform dicharges can be aggravated byallivised antiepileptic drugs.
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Distal nerve excitability block in severe paraproteinemic
demyelinating neuropathy

Vasily Khodule\t, Sviatlana Vlasava2
1Republican Research And Clinical Center Of Neurology And Neurosurgery, Minsk, Béfarlessky State
University, Pinsk, Belarus

We present a rare case of a 5%ear-old male who came to our attention due to the pronounced
degree of injury to the peripheral nerves and a decrease in the excitability of their distal segments.
Patient had a predominantly distad, chronic (5 years duration), slowly progressive, symmetric,
predominantly sensory impairment (hypoaesthesia with hyperpathia) with sensory ataxia and mild
weakness. Serum immunoelectrophoresis revealed an Igkaippa monoclonal protein. CSF protein
level was elevated at 3.5 g/L. NCS demonstrated a pronounced demyelinating sensorimotor
peripheral neuropathy. Median, ulnar and sural sensory responses were not registered. Sympathetic
skin response latencies were 1.8 ms (palm) and 2.3 ms (sole). Blink reflexdacies were prolonged

up to 64 ms (R1) and 80 ms (R2). Motor NCS showed a pronounced prolongation of the distal CMAP
latencies and conduction velocities decrease: median nerge1.0 ms and 9.0 m/s, ulnag 44.0 ms

and 10.0 m/s, peroneak 58.5 ms and 9n/s, tibial 7 74.0 ms and 10 m/s respectively, femorat 21.5
ms, facialz 34.2 Terminal latency indexes were smaller than 0.25. CMAP amplitudes was
significantly reduced. Attention was drawn to the fact that the proximal CMAP area was greater than
distal one. The reduction in CMAP area after distal simulation, as compared to proximal stimulation,
was calculated as: (proximal CMAR distal CMAP) x 100% / proximal CMAP. We called this
diagnostic criterion the distal nerve excitability block. This criterionfor the tibial and the median
nerves was 85.5% and 58.3%, respectively.
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Feasibility of an International Normative Database for Nerve
Excitability Studies.

James M. Bel] Kazumoto Shibuyd André Caetand Mamede de Carvalhfg Satoshi Kuwabarg,

Kelvin E. Jones
1University Of Alberta, Edmonton, Canadéniversidade de Lisboa, Lisbon, Portugdhiba University, Chiba,
Japan

Backgroundidentifying the differences between healthy versus pathological classes is essential for
diagnostic tests. Acurrent barrier to use of nerve excitability as a routine electrodiagnostic test is

the lack of substantive normative control values to compare to patient data. In this study we
examine whether it is statistically acceptable to combine normative control da from three centers

or if site-specific technical heterogeneity precludes simple data pooling.

Materials andMethods: Secondary data analysis of motor axon excitability tests (median nerve)
from three sites: Canada (N=120 (57 male), ages I®), Japan (&85 (50 male), ages 1986) and
Portugal (N=42 (14 male), ages 284). SiteOPAAE AEA AE AFAOAT AAO-A¥EMEBA OKAOO
algorithms developed for proteomics data: adjusted rand index (ARI) and normalized mutual
information (NMI). ARl and NMI vales near 1 indicate problematic heterogeneity (meanzxsd).
Regression analysis was used to detect agelated differences in pooled versus sitespecific data.
Results Sitespecific heterogeneity is small, but present at the 99% confidence level for one
measure (NMI 0.039+0.007) and absent in the other (ARI 0.027+0.008). Previously reported age
dependent changes in excitability indices were still present in the pooled data.

Conclusions:There are detectable differences between sites generating control ner excitability

data. However, these differences are very small and do not obscure atgpendent associations. The
source of the differences, technical versus biological, is yet to be determined. We are optimistic that
an international normative database $ feasible.
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Axonal Excitability Findings in Familial Dyslipidemia

Abir AlaamePh ' E UA PR +daAUCRA BABH (A DA R O 4 Hreimi Uysdl 10 6T A AR
1Akdeniz University Faculty of Medicine, Neurology Department, Antalya, Tudsikdeniz University School of
Medicine, Antalya, TurkeyAkdeniz University Faculty of Medicine, Cardiology Department, Antalya, Turkey,
4Akdeniz University Faculty of Medicine, Internal Medicine Department, Antalya, Turkey

Background:
Cholesterol is one 6the most important components of the myelin sheath. Schwann cells are

responsible for myelinization of peripheral nerves. All situations that disrupt cholesterol
metabolism in Schwann cells may affect channel dynamics on peripheral axons. Cholesterol
entrance into the cell has been impaired due to genetic defects in apoproteins or its receptors in
familial dyslipidemia patients. This is why we aimed to study the effects of this possible metabolic
impairment on familial dyslipidemia patients. We have beeinvestigated motor and sensorial
axonal excitability parameters.

Material and Methods:

We have evaluated median nerve motor and sensory axonal excitability parameters of patients
diagnosed with familial dyslipidemia or investigated for familialdyslipidemia according to National
Lipid Association screening and Simon Broome criteria by using-tackS software and compared
with control group.

Results:

There was a statistically significant difference in the refractory period in 2 ms ( p = 0.04299
0.00281) when the familial dyslipidemia group and control group were compared in terms of both
sensory and motor electrophysiological parameters.

Conclusions:

In patients with familial dyslipidemia, we have found that the refractory period is shorter tlan the
control group in both sensory and motor electrophysiological parameters of the median nerve. This
finding may suggest that the median nerve axons in these patients are hyperpolarized state than
normal.

AEEO OOOAU EO OODDI OOAA AU 45" d4! +38
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Axonal excitability properties of bulbar -dominant amyotrophic
lateral sclerosis

Jong Seok Baé, Soon Kyung Shimy Sun Min Yook Byung Jo Kirh
1Hallym University, College of Medicine, Seoul, South Kékaarea University, Seoul, South Korea

Backgroundisolated bulbar palsy (IBP) is a rare regional variant that can show a relatively benign
course, while progressive bulbar palsy (PBP) has recently been regarded as a buldaminant type

of classical amyotrophic lateral sclerosis (CALS). This study aimed identify differences in the
excitability properties between IBP and PBP.

Material and Methods:We consecutively collected both clinical and electrophysiological data of 22
ALS patients for 9 years at two universitybased hospitals. An automated nerve eiability test

(NET) utilizing the threshold-tracking technique was applied to measure the strengttduration time
constant, parameters of threshold electrotonus (TE), the curregthreshold relationship, and the
recovery cycle. The axonal excitability propeies were compared in 13cALS, 5PBP, and 4I1BP
patients to those in 25 normal controls.

Results:Compared to controls, the cALS group showed a more change in the depolarizing phase of
TE (902100 ms) (53.3£1.3 [meant SEM] for the ALS group and 49.0+0.7 foetcontrol group,

P<0.01) and lower S2 accommodation (19.6+0.8 and 22.6+0.7, respectively; P=0.01). However, with
the exception of S2 accommodation in the PBP group (18.4+1.6 for the PBP group and 22.6+0.7 for
the control group, P=0.01), there were no sigficant differences in the other parameters for both

the PBP and IBP groups.

Conclusions:This study identified that the excitability properties of IBP and PBP differ from those of
CALS. The pattern of NET in PBP was more similar to that in cALS than [Bfese findings suggest
that IBP is a different entity to bulbardominant ALS or PBP.
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Motor unit number estimation in facial muscles using the M
ScanFit method.

Miguel E. Habeych!, Terry Trinhl, Tushar Issat, Natalie C. Y. Kwa#, Arun V.Krishnant.2.3

1Prince of Wales Clinical School, University of New South Wales (UNSW)., Sydney, AdBtralie of Wales
Medical School, University of New South Wales (UNSW), Sydney, Austiralizce of Wales Hospital, Neurology
Department, Neuromuscalr Diseases Section., Sydney, Australia

The motor unit number estimation (MUNE) method is based on the concept of each motor unit (MU)
having a specific activation threshold. M Scan is a technique in which the threshold of every MU

from a muscle is obtaine through a decreasing progression from supra to suthreshold stimuli
decreasing 0.2% each time, and drawn as function of intensity. In this study the M Scan technique
was used to evaluate MU number in two muscles innervated by the facial nerve. We retedi 15

healthy volunteers [mean age: 33.27 + 9.02 yrs (2%4), 26.67% females] to evaluate MUNE twice in
the nasalis and depressor anguli oris (DAO) muscles. M scan was then fitted to an exponential model
estimating the number of MUs in the tested muscléased on the threshold, amplitude and relative
spread of the threshold. The procedure was successfully performed in all subjects. The right hemi
face was always evaluated and 86.67% subjects were right handed. The initial study had a mean
duration of 29.8+ 6.26 mins and 27.86 = 5.17 the second occasion. Nasalis MU number: 37.73 £
13.26 (22-72) on the initial test and 38.64 + 16.6 (1986) the second (p=0.83). DAO MU number:

20.87 + 4.92 (1329) the first time vs. 24.21 + 8.06 (1139) the second (p=0.08). PAOOT 1 8 0 ET OAC
rater correlation coefficients (CC) were 0.67 for nasalis and 0.82 for DAO. Intrater CC: Nasalis:

0.91, DAO: 0.62. M Scan PMMUNE is an effective and reliable way to estimate MU number in

muscles innervated by the facial nerve.
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Unexpected electrophysiological findings in a boy with Balo
concentric sclerosis.

| CT EAOQUE A, AleksdnlroGedgorth 3¢ AxT T EO + 01 AUEA

1Chair of Child and Adolescent Neurology, Jagiellonian University Collegium Medicunvvigiska Street,
Krakow 30-663, Poland, Krakéw, Poland

BackgroundBalo concentric sclerosis is a rare form of multiple sclerosis (MS) characterized by
tumefactive demyelination. Clinical presentation is usually polysymptomatic , however motor and
sensory gymptoms are the most common. Tetany is rarely found in patients with It can manifest by
tingling and muscle cramps. Once suspected EMG tetany test should be perfornidterial and
Methods: A 15 year old boy with hand paresis, paresthesias and visual disbances was admitted
to the Chair of Pediatric and Adolescent Neurology Jagiellonian University Collegium Medicum in
Cracow in August 2018 .

Results:Head MRI revealed concentric demyelination. Result of lumbar puncture was positive for
oligoclonal bands Infection agents were excluded. Additionally the boy suffered from recurrent
syncopes. VideeEEG test did not reveal abnormalities. However during hyperventilation he
experienced paresthesias in the right upper limb. During hospitalization paresthesiasappeared
and were associated with involuntary finger flexion in right arm. EMG tetany test was performed
giving strongly positive electrophysiological and clinical result. Electrolytes levels were within
normal limits. PTH level was normal and vitamirD level low borderline. The boy was diagnosed
with Balo concentric sclerosis and immunomodulating treatment has been introduced based on
dimethyl fumarate. Six month observation has revealed good clinical outcome and treatment
tolerance. Additionally vitamin D3 supplementation has been order. No signs of tetany has been
observed since last hospitalizationConclusions: We report an unexpected result of EMG tetany test
in a boy with Balo concentric sclerosis, probably due to low borderline vitamin D3 coeatration

and additional emotional stress.
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Could needle EMG still be helpful in diagnosis of myotonia
congenita?

Monika Nojszewskath ! T T A | &O A EA ¢xQd EON}HA GAA T &XOA2B3 B A A AR BE3dGSEAEE
Woiletta Krysas, Ewelina ElertDobkowske?, Andrzej Serokah ! T T A - 8, ArnA KoBtetaD E A
Pruszczyk

1Dept. of Neurology, Medical University of Warsaw, Warsaw, Polébdpt. of Medical Informatics and
Telemedicine, Medical University of Warsaw, Warsaw, Poldbeépt. of Genetics, Institute of Rhiatry and
Neurology, Warsaw, Poland

BackgroundMyotonia congenita (MC) is the most common nondystrophic myotonia caused by loss
of function mutations in the CLCNL chloride channel. Aims: The purpose of this study was to
describe detailed EMG charactestics of patients with MC as well as to test the hypothesis that
needle EMG could help to distinguish between the recessive and dominant form of MC.

Material and Methods:We evaluated 36 patients (23 men) aged 4 to 61 years with genetically
proven MC. In ® patients (19 men) autosomal recessive form of MC (BMC) and in &utosomal
dominant MC (TMC) was recognized. We analyzed EMG results for motor unit action potential
(MUAP) morphology as well as the occurrence and distribution of myotonic discharges (MD)
Results:were recorded in 95.8% of examined muscles, in almost 100% muscles of patients with
BMC and in about 80% muscles in TMC subgroup. The were described as common (in BMC) or
widespread in TMC especially in distal limb muscles (first interosseous dgalis and tibialis anterior,
TA) where differences between groups reached statistical significance. For the whole MC group we
observed a statistically significant positive correlation between MUAPs parameters in vastus
lateralis and TA muscles and the dation of the disease. Similar correlation for biceps brachii
muscle, was found in BMC.

Conclusions:This study supported the hypothesis that needle EMG could still be helpful in diagnosis
of MC and together with short exercise and short exercise with coaly tests might be useful in
differentiation between BMC and TMC.
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Short exercise and short exercise with cooling tests in recessive
myotonia congenita (Becker disease)

Monika Nojszewskath ! T T A | &O A EA ¢xQd BOM M&tA LipowskaAFanusz
SEAOADE & OFE B Whlbtta Kriiss, Ewelina ElertDobkowske?, Andrzej Seroka, Anna M.
+ Al E d, @rihdKosteraPruszczyk

1Dept. of Neurology, Medical University of Warsaw, Warsaw, Polébdpt. of Medical Informatics and
Telemedicine, Medical Unérsity of Warsaw, Warsaw, PolanéDept. of Genetics, Institute of Psychiatry and
Neurology, Warsaw, Poland

Backgroundin myotonia congenita provocative tests may induce transient or persistent changes in
compound motor action potential (CMAP) parametersThese changes are variable and correspond
to partial inexcitability of the myotonic muscle membrane. Specific patterns of response in
electrophysiological exercise tests correlate with the underlying genotype, thus providing a guide to
genetic analysis. Tie aim of this study was to estimate the utility of the short exercise test (SET) and
short exercise test with cooling (SETC) in diagnosis of Becker disease (BMC).

Material and Methods:SET and SETC were performed in 30 patients with genetically confirmed
BMC (19 men; 63.33%) with the mean age 29.4 + 15.4 years; (range:€L). The mean age of
disease onset was 8.1 + 4.2 years (range: €19) and the mean disease duration 21.3 + 16.8 years
(range: 07 56.5).

Results:In the whole group we observed a sigficant decrease in CMAP amplitude immediately
after effort in both tests. We noticed statistically significant sex differences in response to effort and
cold. In men marked decline in CMAP amplitude was seen only in SETC whereas in SET no such
changes wereobserved. In women evident CMAP decrement was seen in both tests.
Conclusions:n male patients with clinical suspicion of myotonia congenita atypical response in SET
together with typical result in SETC does not exclude the diagnosis of BMC. Functioctdbride
channel in BMC might be modulated by sex specific factors, what needs further investigation in a
larger group of patients.
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Human HCN channel function: implications for disease
symptomatology.

Nahida Begums, Amy WindeB4, Ollie Marmoy-23, Christopher Moore 1
1Queen Alexandra Hospital, Portsmouth, United Kingdé@reat Ormond Street Hospital, London, UKston
University, Birmingham, UKRoyal Victoria Hospital, Newcastle, UKJniversity of Southampton, UK

Background
The hyperpolarisation-activated cyclic nucleotide gated (HCN) channels are unigue amongst voltage

gated ion channels in that they open on hyperpolarisation. The current flow generated, known as
the Ih current, acts to reduce the hyperpolarisation and bring theesting membrane potential back
to a level where further action potentials may occur (inward rectification). We studied ion channel
function in different nerves and comment on the importance of the HCN channel in explaining
clinical differences.

Materials and methods

1. In five healthy participants (2255y/0) nerve excitability was compared between stimulation of
the median nerve at the wrist whilst recording from:

A. Abductor Pollicis Brevis (APB) and B. Median Innervated Lumbricals.

2. In a further six kealthy participants (18-49y/0) nerve excitability was compared between
stimulation at the median nerve at the wrist whilst recording from APB and the facial nerve
recording from nasalis.

Results

Median to lumbrical showed increased rectification to depalrisation (Ted40; p=0.032) and
marked hyperpolarisation (TehPeak; p=0.02).

Facial to nasalis showed increased rectification to depolarisation (Ted40; p=0.034), reduced
rectification, to marked hyperpolarisation (Teh270-310ms; p=0.026) and reduced superextability
(p=0.013).

Conclusions

These findings show altered ion channel function in nerve fibres supplying different muscles.
Changes between APB and lumbrical muscles show increased ability to withstand physiological
stresses of depolarisation (ischaemipand hyperpolarisation (ectopic activity dependent) and may
underlie the clinical observation of sparing of the lumbrical muscles in severe carpal tunnel
syndrome.

The reduced response to hyperpolarisation seen in the facial muscle may be relevant to the
pathophysiology of hemifacial spasm.
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Changes in peripheral nerve excitability by transcutaneous
direct currents in healthy subjects - pilot study

Andre Caetano!2, MSc Mariana Pereira Mamede de Carvalhe

linstitute of Physiology, Instituto de Medicina Molecular, Faculty of Medicine, University of Lisbon, Portugal,
2Department of Neurology, Hospital de Egas Moniz, Centro Hospitalar de Lisboa Ocidental, Portugal,
3Department of Neurosciences, Hospital de SaMaria, Centro Hospitalar de Lisboa Norte, Portugal

BackagroundAnodal stimulation results in subthreshold depolarisation, while cathodal stimulation
hyperpolarises neuronal membranes. There have been few studies on the possible modulatory
effect of long &sting transcutaneous direct current stimulation on the axonal membrane properties
of peripheral nerves, especially on the possible modulatory effect of such currents. We aimed to
assess the applicability, safety and effects on axonal membrane excitabilifytranscutaneous
peripheral nerve stimulation with direct currents (pDCS).

Material and Methods:We included 15 healthy subjects. pDCS was performed with the active
electrode placed over the forearm and the reference electrode on the back of the handngsbx5 cm
rubber electrodes. The current applied was 2.5mA during 15min. Following a sham stimulation, two
different settings were randomly used, cathodal and anodal current. Excitability measurements
were performed using the TRONDNF nerve excitability ptocol of the QTRAC program.

Results:The protocol was completed and well tolerated in all subjects. The TEd (4®0Oms) was
significantly lower for anodal stimulation (p=0.04). There were no other significant differences.
These results were not replicatedn a repeated trial, and in addition multiTRAC assessment failed to
demonstrate significant aftereffects on excitability.

Conclusions:TEd 90z100ms reflects function of slow K+ channels, mainly located at the nodes.
Initial findings suggested that slow K+channel expression or conductance may be reduced after the
application of anodal DC current, however repeated studies and retine asessment of excitability
measures argue against a consistent effect. Further research should be performed, using different
intensities and stimulation time, as well as other excitability measurements.
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A new approach to the radial nerve conduction b lock
determination in the upper arm

Vasily Khodulev 1, Sviatlana Vlasava
1Republican Research And Clinical Center Of Neurology And Neurosurgery, Minsk, Béfarlessky State
University, Pinsk, Belarus

BackgroundThere are technical limitations in theradial nerve studies in the upper arm using
surface electrodes. One of the limitations is that stimulation at the axilla and Erb’s point stimulates
the entire brachial plexus along with the radial nerve.

Material and Methods:Twenty-one healthy volunteers 55 patients with compressive neuropathies

of the radial nerve in the spiral groove and 22 patients with complete radial nerve injuries were
studied. Control group (65 radial nerves) consisted of healthy subjects and patients with the
undamaged side. Stimiation was carried out at: (1) the distal part of lateral brachium (distal point);

i ¢cq %OAGO PIETO jbPOI @EI Al DI ET Ofpiiedign ang ulaeEndrves EA AT A
(additional point). CMAP area recorded from the extensor digitorum was ahaed. Conduction

block (CB) in percentage was calculated using the formula: ((distal CMAP + additional CMAP)
proximal CMAP)) x 100 / (distal CMAP + additional CMAP).

Results:In control group and patients with complete nerve injury CB was not registere#.2 + 9.8%
and-1.7 + 11.7% respectively), whereas in patients with compressive radial nerve neuropathy CB
was 61.2 + 11.2% (P < 0.001). In patients with the radial nerve complete injury, the proximal CMAP
did not differ from the additional CMAP. Condudbn velocity in the control group did not differ from
that found in neuropathies.

Conclusion:Median and ulnar nerves stimulation in the middle part of medial brachium is
recommended as an additional brachium diagnostic point for radial nerve CB determiria.
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Comparison of two variants of the ring -finger test for
diagnosing very mild carpal tunnel syndrome

Daniel Gregor Schulzet®2:3, Karl Christian Nordby, Milada Cvancarova Smastués, Thomas

Clemn?, Margreth Grotles, John Anker Zwart23 Kristian Bernhard Nilsert3.7

linstitute of clinical medicine, faculty of medicine, University of Oslo, Oslo, NoRiepartment of neurology,

Oslo University Hospital, Oslo, NorwdResearch and communication unit for musculoskeletal Health, Oslo
university Hospital, Norway, Oslo, Norwasdinstitue of Basic Medical Sciences, University of Oslo , Oslo, Norway ,
50slo and Akershus University college, Oslo, NorAlgtional Institue of occupational Health, Oslo, Norway,
"Department of Neuromedicine and ovement science, Norwegian University of Science and Technology,
Trondheim, Norway

BackgroundTo diagnose carpal tunnel syndrome at a very mild stage is prognostically important
and only possible by the use of comparison tests, such as the rfigger test. The Ringfinger test
compares the median and ulnar nerve sensory latency. Patients with typical clinical findings and a
median-O1 T AO 1T AOAT Au AEZEEFZAOAT AA I mn8u 10 AOA Al AOOE
(CTS). The test can be performeloy recording both nerves at the same time (simultaneous) or one
at-a-time (consecutive). We aimed to assess if measuring the median and ulnar nerves
simultaneously is equivalent to measuring the two nerves consecutively in the orthodromic ring
finger testor if it will lead to a different clinical classification of patients.

Methods: We calculated the limits of agreement between the simultaneous and the consecutive
method based on the medianulnar sensory latency difference derived by both methods in 80
subjects and compared the number of very mild CTS cases (defined as present clinical symptoms
and nerve conduction findings) identified by the two methods.

Results:Limits of agreement had a range of 0.5 A significantly higher proportion of subjects with
very mild CTS was found using the simultaneous method (n= 8 and 2, respectively; p=0.03).
Conclusion:The two methods are not equivalent, as indicated by the poor to moderate agreement
between them. The simultaneous method is more sensitive for very mild CT&hen comparing and
interpreting results from the ring finger test, neurophysiologists and clinicians should be aware
which method was used.
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Evaluation of atypical chronic autoimmune inflammatory
polyneuropathies - clinical and neurophysiological comparison.

Marija Mihailova !, Janis Mednieks
1Pauls Stradins CUH, Riga , Latvia

Background:
Chronic autoimmune inflammatory polyneuropathies (CAIP) is a group of rare and potentially

treatable conditions that are often underdiagnosed due tnon-compatibility with recognized
diagnostic criteria that might be partially related to incomplete neurophysiological investigation or
lack of follow-up.

Methods:

Case series study of 4 CAIP patients with atypical clinical and/or neurophysiologicahfares.
Results.

Case 1. 10 year history of distal weakness in upper extremities (UE), NC@ffuse conduction
slowing with conduction block (CB) and marked sensory involvement. Improvement with IVIG.
Case 2. Slow progression of asymmetrical weaknessdistal UE and right lower extremity (LE), NCS
Zaxonal loss with CB in all extremities. No response to glucocorticoids, improvement on IVIG.
Case 3. Progressive weakness in distal UE with marked sensory involvement and diffuse severe
fasciculations , 5t ENMGz no CB, slight axonal loss with demyelination not below 75% of lower
normal, slight sensory impairment, with diffuse fasciculations. Follow up ENMg1 definitive CB, 2
probable CB (1 in Erb point), with significant demyelination and sensory ingirment in UE. Slight
improvement with glucocorticoids.

Case 4. Progressive asymmetrical tetraparesis LE>UE, with sensory signs proximally in LE and
distally in UE and LE. NCgaxonal loss with conduction slowing not below 75% normal range, no
CB, no incease in distal latencies, significant sensory nerve involvement. No improvement on IVIG,
marked response to glucocorticoids.

Conclusions:

NCS should be comprehensive, including proximal stimulations. Follemp ENMG studies and
immunomodulatory treatment should be considered in all patients with suspected CAIP.
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Peripheral neuropathy and immunological profile of patients
with primary Sjogren syndrome

*T AT T A 0 Avrard OEAOE A 1-AdslatE REbErAGasik

INational Institute OfGeriatrics, Rheumatology And Rehabilitation , Warsaw, Poland

Objectives The aim of this study was to evaluate: the prevalence, type of neuropathy and the
relationship between the presence of autoantibodies and neuropathy development in patients with
primary Sjogren syndrome (pSS).

Material and Methods:61 pSS patients underwent a complete neurological and electrophysiological
examination as well as seroimmunological tests including rheumatoid factor (RF), autoantibodies
(ANA, antiRo/SSa, antiLa/SSB).

Results:The axonal loss or demyelination were found in 39 patients (63.9%). 29 (47.5%) subjects
fulfilled both clinical and electrophysiological criteria of peripheral neuropathy of predominantly
axonal type. Seropositivity to both antiRo and antiLa wasmore frequently found in patients with
normal nerve conduction study. Seropositivity to antiRo alone was present in the majority of
patients with axonal neuropathy (p<0.05). The presence of RF was associated with several
electrodiagnostic signs of demglination (p<0.01). The ANA titer showed no independent
association with neuropathy.

Conclusions:Peripheral neuropathy is a frequent complication in patients with pSS. Seropositivity
limited to anti-Ro is associated with increased risk of axonal neuropagtin comparison to
seropositivity to both anti-Ro and antiLa antibodies. Seropositivity to RF may contribute to
demyelination.

103



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

PS5-T

Does sensory conduction block work in CIDP  --Based on serial
electrophysiological studies

Hongfei Tai !, Hua Paf, Shuo 4ngt, Na Chefh, Lei Zhang, Ying Wang, Fan Jiah Songtao Nig,

Xingao Wang, Zaigiang Zhang Yongjun Wang, Kimura Jun

1Department of Neurology. Beijing Tiantan Hospital, Capital Medical University. National Clinical Research
Center for Neurological Diseases, Beijing, Chiizyision of Clinical Electrophysiology, Department of Neurology,
College of Medicine, University lmiwa, lowa City , USA

BackagroundThe presence of sensory nerve conduction block is not routinely assessed in the
evaluation of patients with chronic inflammatory demyelinating polyradiculoneuropathy (CIDP).
Whether this can be useful is not well known.

Methods:We respectively analyze the serial sensory conduction studies of 20 patients with the
diagnosis of typical CIDP. Sensory nerve action potential (SNAP) amplitudes and sensory conduction
velocities were recorded in the median, ulnar, tibial, peronealnd sural nerves. Followup studies

were compared with the baseline to evaluate the variation of SNAP amplitudes in serial recordings.
Results:Four patients were excluded because of clinical aggravation, and the data of sixteen
patients were analyzed, icluding serial sensory conduction studies in 136 nerves. The SNAPs in 82
nerves were absent at baseline, of which the SNAPs in 24 nerves reappeared during follagov

studies, with a mean amplitude of 3.23+3.57V. In the other 54 nerves, 36/54 (66.7%) SNAP
amplitudes increased (median increased by 45%) compared to the baseline, and the improvement
rates in 15 nerves were greater than 50%. The mean increase in median nerve was the highest
(r=56.64%), followed by tibial nerve (r=46%), sural nerve (r=38.75%), uhar nerve (r=28.4%), and
peroneal nerve (r=15.75%). Notably, 20/29 (68%) initially normal sensory nerves showed

significant increase in SNAP amplitude (median increased by 37.5%), and the improvement rates in
6 nerves were greater than 50%.

Conclusions:We propose that conduction block may also exist in sensory nerves, segmental sensory
conduction and follow~up studies may be of great value in evaluating patients with CIDP.
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Preliminary results of abnormal pudendal nerve function in
children with enco presis, incontinence and/or neurogenic
bladder.

Maria Podgurskaya 1, Daria Kanshina , Daria Jakovleva, Oleg Vinogradov
INMSC, Moscow, Russian Federation

BackgroundDefecation and urination disorders are well known problems in children which leads
their parents to consult a specialist. The solving of these problems usually needs a multidisciplinary
approach and cooperation of different specialists to find a diagnosénd determine the correct
treatment.

Material and Methods:Abnormal pudendal nerve function was investigated with the St. Mark EMG
electrode in six children between the ages of 8 and 13 years with pelvic organ disorders and
preliminary diagnosis of neurogenic bladder (NB). The pudendal nerve terminal motor latency
(PTL) was measured after the stimulation on both sides.

Results:In comparison with the literature normal values of 1,58+0,33 ms (Sentovich, Stephen M.
1998) the PTL was increased in all patiemstto the mean value of 1.92+0,33 The increased PTL on
one side (OS) was found in one patient and on both sides (BS) in five patients. In BS patients the
increased PTL was accompanied by the ureteral hypoplasia and/or reduction of muscle tone tested
by ultrasound investigation. In a one patient with OS, an increase in PTL was accompanied by
clinical symptoms, there was no organic pathology. The increase in PTL exceeded the normal range
by 0.9

Conclusion:The EMG study of the abnormal pudendal nerve functias important in diagnostics of
urination disorders and possible pathogenesis in children. The preliminary data needs to be
confirmed on a bigger cohort of patients.
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Relationship of adiposity indices with Carpal tunnel syndrome:
A clinical and elect rophysiological evaluation

Syed Habib!, Mohammad Alanazy
1King Saud University, Riyadh, Saudi Arabia

BackgroundSince body mass index (BMI) is a poor indicator of adiposity therefore more accurate
measures of obesity such as total and segmental bodgmposition relationships with carpal tunnel
syndrome (CTS) need further studies. We aimed to study the relationship of adiposity indices with
electrophysiological and clinical features of CTS.

Methods: We studied 103 hands in a total of 61 patients (meaage 54 + 5 years) with clinical CTS.
All patients underwent nerve conduction studies (NCS) and body composition body composition
analysis by bicimpedance analysis. Patients were grouped according to BMI, total body adiposity,
visceral fat rating and segmatal adiposity in the upper limbs. NCS parameters, clinical features
were compared between different groups.

Results:CTS severity score correlated significantly with BMI (r=.343, p<0.001), body fat% [BF%]
(r=.363, p<0.001), total fat mass [TFM] (r=.421p<0.001), visceral fat scores [VFS] (r=.569,
p<0.001), [arm fat] AF% (r=.299, p<0.01) and [arm fat mass] AFM (r=.374, p<0.001). CTS by NCS
correlated significantly with BMI (r=.431, p<0.001), BF% (r=.371, p<0.001), TFM (r=.394, p<0.001),
visceral fat scores (r=.394, p<0.001), AF% (r=.392, p<0.01) and AFM (.403, p<0.001). ROC analysis
revealed that CTS severity was predicted significantly by BMI, TFM, VFR and AFM with AUC .702,
746, .795 and .726. VFS predicted severity (Stgnel0.613, P<0.001) and delayedatency

(Standr =0.317, P<0.05).

Conclusions:Body adiposity indices are significantly related with clinical severity of CTS and
electro-physiological parameters especially visceral adiposity. Large scale prospective studies are
required to explore the true predictive value of body composition in CTS.
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Electrophysiological assessment of small fibres in carpal tunnel
syndrome.
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Background:

Conventional nerve conduction technigues have limitations on carpal tunnel syndrome (CTS)
diagnosing, because dysfunction of small fibres is beyond the resolution of these studies. The lack of
the gold standard of CTS evaluation and common misdiagnosis underlie the treatment failure.
Evaluation of small fibres susceptibility to damage and theegjuence of decline of different types of
fibres in CTS were analyzed.

Materials andMethods:

75 hands, in 43 patients, 35 females, 8 males, with elecrophysiologically confirmed CTS were
studied. The control group consisted of 35 volunteers (63 hands), sexid agematched.

Standard motor and antidromic sensory nerve conduction velocity studies in the median and ulnar
nerves, with distal onset latency, conduction velocity, and amplitude assessment were done.
Conduction velocity distribution test (CVD) was pgormed in the same nerves with estimation of
conduction velocities in 10, 50, 90 decyl, and the conduction spread between 90 and 10 decyl.
Quantitative sensory testing (QST) for detection temperature, pain and vibratory theresholds were
done from thenarand hypothenar skin.

Results:

CVD values of the median nerve in all decyls differed significantly between the carpal tunnel
syndrome group and the control group, without any significant differences in the spread of
conduction values. The thresholds of mperature and pain were similar, but the vibratory

thresholds were significantly higher in the CTS group.

Conclusions:

Mainly large fibers of the median nerve are damaged in the initial stage of CTS. Evaluation of small
fibers is not useful in the early dagnosis of CTS.
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The utility of Sural NCS in differentiation of AIDP, CIDP and
CMT1A

Daniel Soerensen, Anders Fuglsang-rederiksen, Signe Vaeth, Lars Kjgbstad Markvardsen, Thomas
Harbo, Henning Andersen, Hatice Tankisi
1Department of ClinicaNeurophysiology, Aarhus, Denmark

Objective Nerve conduction studies (NCS) are mainstay in diagnosis and classification of
polyneuropathies as demyelinating or axonal. However, detection of demyelination and
differentiation of hereditary and inflammatory polyneuropathies are mainly based on motor NCS.
The aim of this study was to examine the utility of sural NCS in differentiation of the three most
common demyelinating polyneuropathies; Acute Inflammatory Demyelinating Polyneuropathy
(AIDP), Chronic Inflamnatory Demyelinating Polyneuropathy (CIDP) and Charce¥arie-Tooth-
Disease type 1A (CMT1A).

Methods: Fifty-eight patients (mean age: 50.90+14.29) were included. Of these, 16 had AIDP, 19
CIDP and 23 CMT1A with PMP22 duplication. Sural nerve was examinedhasurface electrodes (13
patients) or near-nerve needle technique (45 patients). Results were compared to laboratory
controls. The pathophysiological state of the sural nerve was classified as normal, axonal loss or
demyelinating according to ESTEEM critéa (Tankisi et al, 2005).

Results:Of 16 AIDP patients, 10 had normal sural NCS, 2 demyelination and 4 axonal loss. CIDP
patients had either axonal (14) or normal (5) sural NCS whereas all CMT1A patients showed
demyelination. Sural sensory CV couldistinguish all patients with CMT1A (CV<30 m/sec) from
CIDP (CVv>35 m/sec). AIDP and CIDP patients had significantly higher CV (42.6m/sec+5.6 and
46.5m/sec+8.1, respectively) than CMT1A (22.5m/sec+5.3)(p<0.001). Sensory amplitudes were
higher in AIDP (11.2 V£9.4) than CIDP (4.gV + 4.9) and CMT1A (3{0v+4.5)(p<0.05).
Conclusion:Sural NCS may contribute to differentiation of AIDP, CIDP and CMT1A. Demyelination is
characteristic for CMT1A and axonal loss is mostly seen in CIDP whereas in AIDP sural nerve is
often normal.

108



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

P60-T

34. $"3 EI OAOEET OI 160 AEOAAOAd %
- AOOGET 1h APAGIOETIA 0 R & B, Abria Bambdisks Josef Halamek Pavel Jurak

lvan Rektort

ICEITEC MW Central European Institute of Technology, Masaryk University, Brno, Czech Repilibdititute of
Scientific Instruments, Academy of Sciences of the Czech Republic, Brno, Czech Republic

Background

4EA OEAOADPU EIT 0 AOE Eep ain stinlatidriz 0BS5S PissdmefintesscGmphcated A A
because of adverse neuropsychiatric side effects. In our study with threstimulus visual oddball
DAOAAECI "1 éEIT OU AO Aish E1 DPOAP8Qq xA EAAT OE ZEA
can be faind in changes of microstates parameters in EEG restisgate data during DBS ON and

DBS OFF state.

Methods

We acquired scalp 256channel EEG restingstate data from 18 PD patients with DBS of subthalamic
nucleus (STN) and 18 agenatched HC. We analyzed sting-state data of 5 minutes (PD DBS ON, PD
OFF, HC). The data were preprocessed in MATLAB (bandpass filteringQLHz, independent

component analysis for cardiac and eylinking artefact suppression, interpolation of bad

channels). Cartool was used fOdEEG microstates analysis. Differences in calculated microstate
parameters between subject groups was tested by ANOVA.

Results

Four template maps (A, B, C, D; Britz et al.,2010) explaining 75.21% of global variance were
identified. ANOVA testing revealed sitistically significant differences in parameters mean duration,
time coverage and occurrences per second for C map between HC and PD. Moreover, all parameters
T£ 1 ATA $ 1 Ap xAOA OECTI EEZEAAT O1 U AELAZEAOAEO EI
al., in prep.

Conclusions

We showed that the diversity related to motorcognitive performance in PD patients with STNDBS
observed during performance of oddball paradigm is reflected also in significant differences in
microstates parameters in theresting-state data. Significant differences in parameters can be found
also between PD and HC.

O
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Longitudinal assessment of autonomic nervous system in

patients with first demyelinating event suggestive of MS

" é\ Q E O:I A@Lgl?a@ GEARMEEZAO 18‘ U, Barbg#h,giaﬁ(dnlé lpan Adamet, Anamari

© O1 A OIEFgl 1ho A GVDAAEA] AT ALs, Madid abek3 E T OE ¢

1University Hospital Center Zagreb, Zagreb, Croatldniversity of Zagreb, School of Medicine, Zagreb, Croatia,
sUniversity of Zagreb, Faculty of Electrical Engineering and Computing, Zagreb, Croatia

BackgroundThe aim of this study was to investigate the evolution of autonomic nervous system
(ANS) abnormalities in people with clinically isolated syndrome (pwCIS) ovea two-year follow-up.
Material and Methods:This was a prospective cohort study in which 121 pwCIS were enrolled and
followed for two years. After two-year follow-up, data were available for 84 pwCIS. ANS symptoms
were evaluated with the Composite Autonond System Score€81 (COMPASS1) and results of the
ANS tests were expressed using the the Composite Autonomic Scoring Scale (CASS) at baseline and
month 24 visits. Symptomatic dysautonomia was defined if the patient had COMPAXSvalue

above the median othe whole cohort at baseline evaluation (COMPASH > 6.79) and CASS score
greater than O.

Results:Complete CASS at baseline and M24 was available for 62 patients, in 24 (38.7%) patients
there was worsening, in 16 (25.8%) improvement and in 22 (35.5%) thex was no change in CASS. A
multivariable regression model identified total number of T2 lesions as independent predictor for
worsening of symptomatic dysautonomia. Although not reaching significance there was a trend of
cervical spinal cord lesions as indgendent predictor for CASS worsening and age for CASS
improvement (p=0.058 and p=0.051, respectively).

Conclusion:Substantial proportion of pwCIS experience worsening of ANS abnormalities during the
two-year follow-up and MRI parameters seems to predichiese abnormalities.
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Autonomic symptom burden can predict disease activity in
early multiple sclerosis

Tin Pavicic t, Magdalena Krbot Skorit3, Luka Crnosijd, Tereza Gabeli2, Barbara Barurt2, lvan
Adamed, Anamari Junakovit, Berislav Ruska, Mario Habek 2

tUniversity Hospital Center Zagreb, Zagreb, Croatldniversity of Zagreb, School of Medicine, Zagreb, Croatia,
3University of Zagreb, Faculty of Electrical Engineering and Computing, Zagreb, Croatia

BackgroundWe aimed to evaluate the rol®f autonomic nervous system (ANS) abnormalities on
disease activity (relapses and new MRI lesions) and disease progression in people with clinically
isolated syndrome (pwCIS).

Methods: Out of 121 consecutive pwCIS, data on disease activity and progressadter 2.9 (1.44.1)
years of follow-up was available for 94 pwCIS. Baseline characteristics included MRI parameters,
Composite Autonomic System Scofgl (COMPASS1), Composite Autonomic Scoring Scale and
supine and standing levels of epinephrine and nognephrine.

Results:Univariable logistic regression analysis revealed three predictors for occurrence of new
relapse: COMPASSL > 7.32, total number of T2 lesions > 3 and decreasing supine level of
epinephrine. The KaplarMeier survival analysis has sbwn that patients with COMPASS1 > 7.32
have statistically significant lower probability that they will be relapse free (p=0.013). It has also
shown that the relative risk reduction for occurrence of new relapse in participants with COMPASS
< 7.32 was 4%. The multivariable regression model confirmed that COMPASR > 7.32 and total
number of T2 lesions >3 increase the likelihood and the increasing supine level of epinephrine
reduces the likelihood of a relapse. Finally, results of the Cox regression &isés showed, that after
controlling for age, sex, total number of T2 lesions >3 and supine level of epinephrine, the hazard for
occurrence of new relapse for participants with COMPASH. > 7.32 is 2.7 times that of participants
with COMPASS31 < 7.32.

Corrlusion: This study provides evidence that ANS is an important contributor to development of
disease activity in pwCIS.
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COMPASS31 results differ depending on the type of

dysautonomia

Anamari Junakovic th " AOE Ol A OTiRRADE kdh2dide MagdalenaKrbot SET OE ¢ h
Mario Habek

1Department of Neurology, University Hospital Center Zagreb, Zagreb, Croatia

BackagroundThe aim of this study was to compare the results of the Composite Autonomic System
Score 31 (COMPASSHL) questionnaire dependng on the results of the heaelp tilt -table test
(HUTT).

Methods:We enrolled 575 consecutive patients referred for HUTT. Each participant completed the
Croatian version of COMPASSL for a subjective evaluation of the autonomic symptoms and
underwent HUTT. Patients with normal HUTT, but abnormal cardiovascular reflexes were excluded
from the analysis (N=210). Patients were then divided into 4 groups: normal HUTT (N=197),
vasovagal syncope (N=84), postural orthostatic tachycardia syndrome (POTS) (N=27) and
orthostatic hypotension (OH) (N=57). Results of COMPAS% were then compared between all four
groups.

Results:Patients with normal HUTT had significantly higher results on COMPAS% compared to
patients with syncope in vasomotor, secretomotor, gastroitestinal and bladder domains (0.512 vs
0.268, p=0.025; 2.600 vs 1.633, p=0.010; 4.573 vs 3.699, p=0.024; and 1.105 vs 0.569, p=0.001;
respectively). In contrary, patients with normal HUTT had significantly lower results on COMPASS
31 compared to patientswith POTS in orthostatic intolerance domain (14.010 vs 18.815, p=0.028)
and patients with OH in orthostatic intolerance, gastrointestinal, bladder and total COMPASS$
score (14.010 vs 17.684, p=0.016; 4.573 vs 5.780, p=0.028; 1.105 vs 2.164, p<0.0012hii12 vs
31.027, p=0.006; respectively).

Conclusion:COMPASS1 exhibits different results depending on the various types of ANS
dysfunction and may serve as a screening tool for various disorders that affect ANS.

Key words: COMPASS1, CASS, vasovagatrscope, POTS, orthostatic hypotension

112



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

P66-T

Skin sympathetic activity and autonomic studies in ross and
harlequin syndrome

Sara Yaqgue Jimend, Azahara Aceituno GonzalézMisericordia Veciana de las HerasNoemi
Morollon SanchezMateos!, Javier Sotoc&ernandez, Jordi Pedro Pérez Moénica Povedano
Panadés, Roberto Belvis Niet®, Jaime Kulisevsky BojarsRi

1Hospital Universitario Dexeus, Barcelona, Sp&idpspital Universitario de Bellvitge, Barcelona, Spairospital
de la Santa Creu i Sant Pau, Batona, Spain

BACKGROUND

Ross syndrome is a degenerative disorder characterized by the clinical triad of tonic pupil,
hyporeflexia and segmental anhidrosis. Harlequin syndrome is described as segmental anhidrosis
without ocular sympathetic deficit. Harlequn syndrome exhibits a selective abnormality in the
peripheral skin sympathetic nerves and Ross syndrome reveals a widespread autonomic
dysfunction.

We present 4 patients with sudomotor dysfunction and different patterns of autonomic
abnormalities.

MATERIAL AND METHODS

Patients 1 and 2 complained of unilateral facial and upper limb flushing and sweating impairment.
Patients 3 and 4 complained of an extensive anhidrosis and compensatory hyperhidrosis, patient 4
Al 01T DOAOGAT OAA AT undeAEr de®e cordmtiom sBudies fsyirpalitietid €kin
responses (SSR), cardiovascular reflexes (deep breathing, Valsalva maneuver and standing) and
laser evoked potentials.

RESULTS

SSR were absent in the anhidrotic upper limb in patients 1 and 2, either ébectric or laser stimuli.

No evoked SSR responses were recorded in the four limbs in patients 3 and 4. Patient 4 presented
slightly impaired cardiovascular reflexes and patients 2 and 4 presented mild abnormalities in
sensory nerve conduction studies. S$elogic screening, brain MRI and cervicothoracic CT were
normal in all patients. Patients 1 and 2 were affected by a Harlequin syndrome, patient 3 presented
an uncompleted Ross syndrome and patient 4 a classic Ross syndrome.

CONCLUSIONS

Ross and Harlequirsyndrome are two clinically distinguishable expressions of partial
dysautonomias belonging to a degenerative autonomic disorder that involves sympathetic,
parasympathetic and myelinated nerve fibres with different distribution, extent and degree of
impairment.
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The value of Sympathetic Skin Response in diagnosing Complex
Regional Pain Syndrome

Alinne Dalla -Porta Acostatl, Rosa Begofia RabarfaRafael Ramos MufiézM?2 Teresa Gonzalez
Lépez, Ricardo Llavona Fernandéz

lIbermutua, Oviedo, Spaidlbermutua, Oviedo, Spaidlbermutua, Madrid, Spaimibermutua, Madrid, Spain,
Slbermutua, Oviedo, Spain

Purpose CPRS is a highly painful disorder affecting a limb, usually following traumatic injury. The
syndrome includes continuous pain, inflammation ad tissue hypoxia, sympathetic dysregulation,
small fibre damage, serum antibodies, central sensitization and cortical reorganization. The
diagnosis is clinical and can be supported by complementary bone scintigraphy and thermography.
Our purpose is to ealuate the role of Sympathetic Skin Response (SSR) in diagnosing CPRS.
Methods: A prospective and descriptive study was carried out with 51 patients in initial stages of
CPRS. SSR was measured in affected and unaffected hands or feet after 3 stimuli apjie
contralateral median or posterior tibial nerves. Values were considered abnormal when peak to
peak amplitude response was > 50% compared to contralateral extremity. Thermal sensory and
pain thresholds were also evaluated. Clinical symptoms and signgre recorded: continuous pain,
allodynia, changes in thermoalgesic sensitivity, hyperalgesia, inflammation, swelling and limb
dysfunction. We studied the correlation between clinical signs and SSR changes.

Results:Mobility impairment was found in 78% of patients, followed by swelling (68%), sweating
(37%) and allodynia (24%). SSR was abnormal in 49% of patients, who presented a significant
correlation between abnormal SSR response, swelling, thermal sensory thresholds and temperature
changes (p<0.05).

Canclusion: SSR can be a useful tool for CPRS diagnosis. It may be used as a means of documenting
sympathetic dysfunction and help in treatment decision management as it assists in the clarification
of the many controversies regarding the cause of CPRS, whiemains unknown.

114



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

P68-T

Simultaneous recordings of visual sympathetic skin response
(VSSR) and electrical pain SSR in multiple subjects

Ovidiu C. Baneal, Cid Aurelio Delgado Pugley Eric Wasserman®, Aron Dalin Jonassof) Eysteinn
Ivarssort, lonAlvarez Guerric@, Ingvar Hakon Olafssof) Elias Olafssot) Josep M. Espadaler
Gamissans

1School of Science and Engineering, Reykjavik University, Reykjavik, Icétalimdcal Neurophysiology Unit, Del
Mar Hospital, Parc de Salut Mar, Barcelona, Spé&Behavioral Neurology Unit, National Institute of
Neurological Disorders and Stroke, Bethesda, U.83nical Neurophysiology Unit, Neurology Department,
National University Hospital of Iceland, Reykjavik, IcelafNeurosurgery Department, National Unérsity
Hospital of Iceland, Reykjavik, Iceland

Background:
Recently, we measured the autonomous sympathetic skin response (SSR) in the examinator left

hand and left foot and in the left hand of a patient with anorgasmia while electrical pain was applied

to the examinator. The patient had SSR when he was observing the examinator. In a study addressed
to mimicry reactions, happy and angry faces when presented at pagtentive exposure times (1740

ms) showed stronger facial EMG in high empathy participants &m in low empathy participants
(Sonnby-Borgstrom, 2002).

7A AEI AA O AEAOAAOAOEUA | 01 OEPI A OOAEAAOOG OE
pain sympathetic skin response (PSSR) to study the emotional empathic response (EER) and
indirectly the face to face social interaction.

Methods:

7 participants looked to the examinator face when electrical pain stimulus was applied on his

median nerve. Right hand VSSR was compared with the examinator PSSR (control). In one
participant we recorded VSSRind facial EMG (left zygomaticus and corrugator supracilii muscles).
Inter-subject calibration was performed with sound or Valsalva.

Results:

3 participants showed VSSR with onset after or simultaneously with the control PSSR &2 8econds
from electrical stimulus, 2 showed reduced amplitude and 1 did not show VSSR. Face surface EMG
showed baseline amplitude change in corrugator supracilii.

Conclusion:

As previously stated (Neumann & Westbury, 2011), we observed that VSSR like EER is not present
to the same degree in all participants. VSSR and face surface EMG recording might represent a novel
technique to assess the autonomic brain responses to human facial pain expression.

O\
(@}
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Orthostatic tolerance and the significance of heart rate
variability analys is in children with multiple sclerosis

Aleksandra Gergontth 3 ¢AxT 1 EO +O1 AUE AIOAEAAGA AEJOELA
LJagiellonian University Medical College, Krakow, Poland

BACKGROUNMultiple sclerosis (MS) can lead to orthostatic intolerance and cardiovascular
autonomic dysfunction. Previous studies have determined sympathovagal imbalance using analysis
of heart rate variability (HRV) in adults with MS.

AIM: The aim of the study was comparison of HRV between recently diagnosed pediatric patients
with multiple sclerosis and healthy controls during the rest as well as during passive tilting.
METHODSThe examination was performed in 18 children with MS aged 157 years, hospitalized

at the Chair of Pediatric and Adolescent Neurology and in 18 children admitted the hospital due

Oi " Al 180 DAI OUrhatcied dord Bréup. BEV was eddluated @uking the rest and
during a 10-min 70 degrees heaelp passive tilting using Task Force Monitor 3030i/3040i.
RESULTSPostural orthostatic tachycardia syndrome was the most common manifestation of
orthostatic intolerance in 5 children with False positive syncope occurred in one boy from control
group. Heart rate (HR) did not differ between groups during the rest but wasigher during titling in
patients with There were differences in results of HRV ratio between groups not only during the
rest but also during tilting.

CONCLUSION:hese findings revealed that our pediatric population with multiple sclerosis had
decreasedorthostatic tolerance with common postural orthostatic tachycardia syndrome. Previous
studies have determined that sympathetic dysfunction was related to the progression of disability in
multiple sclerosis. Our results suggested a relative hypo activity tfie sympathetic nervous system
also in recently diagnosed pediatric patients.
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Results of neurophysiological tests in a child with
pandysautonomia

Aleksandra Gergontth 3¢ Ax 1 | ERO -+A00 AMEIEHAAAEd OEE
LJagiellonian University Medical College,dwow, Poland

BackgroundPandysautonomia can be associated not only with acute loss of autonomic functions
leading to syncopes, blood pressure and heart rate changes but also can affect afferent functions of
peripheral nerves, resulting in loss of motor functions.

Aim: The aim ofthis study was to present tests to the evaluate autonomic function that are available
to the clinician and significance of neurophysiological methods in the differential diagnosis of
dysautonomia.

Methods:We present a case report of a X§ear-old girl, admitted to the hospital after syncope. Two
months earlier she suffered from upper respiratory tract infection, followed by severe
gastroparesis, urine retention, sweating and pupillary disturbances. On the first day of
hospitalization the child refused b walk. Several tests including electromyography,
electroneurography, miastenic test, videoelectroencephalography and head tilt test with
electrocardiography were performed. Biofeedback as one of therapeutic methods was introduced.
Results:Autoimmune autonomic ganglionopathy was diagnosed with the postural orthostatic
tachycardia syndrome. A significant clinical improvement was achieved after plasma exchange.
Conclusion:Generalized autonomic failure can occur as a result of many diseases that affect
autonomic pathways. The role of electrophysiological methods and autonomic testing is to increase
sensitivity and specificity in the detection and differentiation of dysautonomia.
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Distal Digital Phalanx Pulp Ultrasound Images of Individual
Fingers and Toes

Antonin Gechev!
1Royal Free London Hospital, London, United Kingdom

Background
Ultrasound can visualise digital pulp structures and provides precise measurements of the

connective tissue compartments as well as recently described fluid filled sadcwhich are
accountable for distending digital pulp under normal circumstances and skin wrinkling after water
immersion.

Material and Method

A High Frequency (22 MHz) Ultrasound and Power Doppler imaging of the distal fingers and toes
phalanx of a nondominant hand and foot were carried out in a normal subject in both transverse
and longitudinal planes. The US images were stored for offline quitative and qualitative analysis.
Results

Based on the various digital pulp US echogenicity the following layers were depicted form ventral
do dorsal direction in the fingers and toes: epidermis, dermis; vascularisation; hyperchogenic
areas (connectiwe tissue compartments); hypeechogenic areas (fluid filled sacculi) and distal
phalanx bone. All fingers and toes showed similar distribution of the digital pulp structures whilst
the number and area of the hypeiechogenic and hypeecogenic spaces variecf the individual
fingers and toes.

Conclusion

The examples of individual fingers and toes distal phalanx ultrasound imaging provided can be used
to determine and standardise the technique of digital pulp structures ultrasound assessment in
normal physiological as well as in pathological conditions.
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Extended Roles For Physiologists. A Case For Autonomous
Physiologist Reporting

Rob Donkin ®
1Aneurin Bevan University Health Board, Newport, United Kingdom

Changes to healthcare delivery haveecome a resounding call over the last 20 years, driven by a
multitude of documents (Dept of Health, 2000a,DoH, 2000b, DoH,2000c, Dod,2004), particularly as
part of a 10 year plan to reform the NHS. Continuous attention is being paid to training, employnten
and development of health care professionals promoting collaborative working and role expansion.
Demands for a change in healthcare delivery have brought the needs for new understandings of
professional practice into sharp focus. Professions need to evel Can physiologists evolve to
encompass a more clinical role? In many departments highly specialised physiologists reporting on
normal EEGs is common practice. In a department without consistent clinical cover, expanding the
role of highly experienced fysiologists is a possible solution. In preparation towards this goal, this
pilot study examines the concordance between physiologist and consultant determined 'normal’
EEGs.

Two physiologists (both highly specialised) with a combined experience of>55 yemhave recorded
and peer reviewed adult EEGs they consider to be 'normal’. These results were then correlated in
retrospect with consultant opinion. Normal EEG as defined by Neidermeyer and Lopes.

This is a study in progress. To date with almost 50 'normahdult patients reviewed, concordance is
100%.

This is a preliminary step towards introducing role expansion into our neurophysiology

department. It is hoped that the results of this study will show the competence of the staff involved.
The aim being toshow that physiologists are capable of undertaking extended roles regarding EEG
reports.

119



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

P73T

Electrophysiological Investigation of Change in Central Sensory
Pathways in Carpal Tunnel Syndrome

1Selahattin Ayas, Ceren Alisllsmail Zileli, tAysegil Gundi, *Nurten Uzun AdatepelFeray Karaali

Savrun,Meral Erdemir Kiziltan
listanbul University, Cerrahpasa Faculty of Medicine, Department of Neurology , Istanbul , Turkey

Summary
Objective: In our study, we aimed to investigate the relationship between thghange in central

sensory pathways and fine motor skills by examining patients with CTS.

Methods:A total of 37 patients with isolated CTS, 27 patients with diabetes mellitus (DM) and CTS,
21 patients with DM without CTS and 15 healthy controls were inclugt in the study. None of them
had polyneuropathy. Routine electrophysiological examination, sensory threshold (ST),
somatosensory temporal discrimination threshold (STDT), ninéhole peg test (NHPT) were
performed. Dropping objects from hand was questioned.

Results:The rate of dropping objects showed a trend to be higher in patients with CTS, with or
without DM. In all participants who dropped objects, the duration of NHPT was found significantly
higher. In CTS group with or without DM, second finger (2T and STDT were higher than healthy
individuals and cases with DM, the durations of NHPT was correlated with only 2f ST in all
participants who dropped objects whereas there was no correlation with 2f STDT. When the
isolated CTS and DMliagnosed CTS groupwere compared, only NHPT placement and total
completion durations were longer in DMdiagnosed CTS and the other results were similar.
Conclusions:Similar to the literature, we showed that there was a maladaptive reorganization
process in primary somatognsory cortex (S1), which was evaluated with 2f STDT in all of patient
with CTS. But in our results, there is no relationship between the maladaptive reorganization
process in S1 and impaired fine motor skills.
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the level of short -latency intracortical inhibition impairment
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Medical School, University of Belgrade , Belgrade, Serbia

Background) T O AOEET 01180 AEOAAOA josqgh PDPOEI AOU 1101 O
in excitability and plasticity. However, there has been scarce attempts to check whether there is a

link between these impairments and impaired hand dexterity in PD.

Methods:In a group of 29 PD patients (Hoehn & Yahr stage range 4), measures of M1 excitability

(short latency intracortical inhibition [SICI] and intracortical facilitation [ICF], and plasticity (paired
associative stimulation [PAS] protocol) were collected. They were correlated with results on the

Perdue pegboard task (PPT), as a measure of hand dexterity, as well as with scores on a standard

clinical scale (motor section ofthe UniR A 0 AOEET 01T 160 $EOAAOA 3AAI A ¢5
off medication, after an overnight withdrawal. All measurements were carried out on the worst

affected hand.

Results:Increase in MEP size immediately after and 30 minutes after the PAS protocol did not

correlate with either PPT score or UPDRS motor cores and two derived scores, lateralised UPDRS

and bradykinesia score (for the worst affected side). Same was with ICF. Hoxer, there was a

significant correlation between amount of SICI and PPT score (Spearman R=0.42, p=0.Q2Be

larger the inhibition the higher the PPT scores; SICI did not correlate with other clinical measures.
Conclusion:lt seems that in untreated PDpatients there is a direct link between intracortical

inhibition and hand dexterity. Lack of adequate shortatency intracortical inhibition most likely
interferes with fine selection of movements which is of crucial importance for hand dexterity.
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Adaptation of the motor system is associated with
neuroplasticity

Shohreh Kariminezhad=2, Jari Karh@, Laura Saisanet) Jusa Reijonef?, Mervi Kénbneni4, Petro
Julkunen 1.2

1Department of Applied Physics, University of Eastern Finland, Kuopigaid,2Department of Clinical
Neurophysiology, Kuopio University Hospital, Kuopio, Finlaiiexstim Plc, Helsinki, FinlanéDepartment of
Clinical Radiology, Kuopio University Hospital, Kuopio, Finland

BackagroundRepetition suppression (RS), i.e., adaption of neural excitability in response to a
repeated stimulus, manifests as a decrement in the amplitude of the motor evoked potentials
(MEPSs) following repeated transcranial magnetic stimulation (TMS) of the motorartex. RS is
associated with abnormal adaptation to external stimuli and may be indicative of neuroplastic
capacity.

Objective: To investigate the association between RS and experimentally induced plasticity.
Methods: Fourteen healthy subjects (7 malesaged 2% 42 years) were studied with a RS paradigm,
which was applied prior and following (0 min, 10 min, and 20 min) paired associative stimulation
(PAS). The RS paradigm, consisting of twenty trains of four TMS pulses with an irs&mulus

interval (ISI) of 1 s and an inteftrain interval (IT1) of 17 s, was applied to abductor pollicis brevis

i OOAT A OET OOPT 0868 $OOET C 0!3h I AAEAT 1T AOOA OOEI O
given at 0.2 Hz for 15 minutes.

Results:A two-way repeated ANOVA idetified 6 subjects with an interaction effect of RS and PAS (p
< 0.05). Furthermore, the linear mixed model revealed a significant effect of PAS on RS by time in
the responders ((F10min=4.965, p10min=0.033) and (F20min=7.519, p20min=0.010)). An
independentsamples ttest revealed that the resting motor threshold was significantly lower in
responders than in norresponders (p=0.05).

Conclusion:Our results demonstrate that RS is facilitated in subjects showing the interaction effect.
This interaction might be mediated by the GABAergic inhibitory system during activation of the
negative thalamaocortical feedback loop due to the homeostatic plasticity.
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Motor Simulation to Counteract the Detrimental Effects of
Transient Sensorimotor Deprivation

Claire Calmels

IFrench Institute of Sport (INSEP), Research Department, Laboratory Sport, Expertise and Performance (EA
7370) and International Olympic Committee Research Centers for Prevention of Injury and Protection of
Athletes, Paris, France

This presentation depicts an approach aiming to allow individuals with orthopedic trauma injuries

to optimize recovery and safely return to daily life. In this approach used alongside conventional
physical rehabilitation methods, motor simulation is the core. BasedonJed AOT A6 O 11 O1 O
simulation theory (1994, 2001, 2006), an individual is engaged in a motor simulation process: (1)

when the action is imaged (imaged action); (2) when the action is observed (observed action) or (3)
when it is verbally described, either silely or aloud (verbalized action). This communication is

thus composed of four parts. The first part provides recent scientific insights on the basis of
*AATTAOT AGO 11 01T O OEiI Ol AGET 18 ! AAT OAET ¢ OI - *AATI
related cognitive states, such as motor imagery or action observation, which activate cortical motor
systems similar to those involved during actual action. The second part focuses on recent scientific
findings which have investigated the effects of sensory andotor deprivation on motor/cognitive
performance and human brain organization. The third part discusses motor simulation training to
counteract detrimental effects of transient sensorimotor deprivation, and the last part provides

applied perspectives. Curently implemented with injured athletes on a national campus in France,

this approach with motor simulation at its core has yielded encouraging results and could be seen as

a promising avenue in sport and clinical settings.
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Clinical investigation of MEG evoked responses in patients with
amioplasia

Russell W. Chart, Liya Merzort, Olga Agranovich Maria Nazarova, Evgeny Blagoveshchensky
Vadim V. Nikulirt, Anna Shestakova

1Centre for Cognition and Decision Making (MEG Group), National Research University Higher School Of
Economics, Moscow, Russian Federatime Turner Scientific Research Institute for Children's Orthopaedics,
St.Petersburg, Russian Federation, St. PetargbRussian Federation

BackgroundPatients with amyoplasia have severe congenital joints contractures with muscle
hypoplasia or aplasia. When upper limb muscles like the biceps brachii are absent, soft tissue
transplantation from different donor sites help to restore active elbow flexion and improve self
service. The current clinical study focuses on a case where successful recovery following operation
and rehabilitation of the right upper limb, whilst the left was unoperated. Magnetoencephalography
(MEG)was used to compare motor processes between the limbs.

Material and Methods:One patient (male, age 7 y.0.) posturgery (pectoralis muscle to biceps
brachii transfer) and rehabilitation, was recorded with a wholehead 306-channel Elekta MEG
Neuromag at 1M0 Hz, whilst lifting, reaching, and abducting the arPre/posmotion brain activity
was compared between unoperated (left) and operated (right) sides in the sensoand source
spaces to pinpoint spatiedynamics associated with muscle transplantation.

Resuts: The latency of the premotor responses of the unoperated limb was closer to movement
onset compared to the operated limb, indicating less motor preparation. The patient showed
shorter onset latency of motorevoked activity for the operated limb comparel to the unoperated
limb for different movements. Greater magnetic field amplitudes for motoevoked activity were
found for the unoperated limb. Topographical maps revealed significantly different regions of
activation supporting the movements for each sie.

Conclusions:MEG was used successfully to investigate the relative intbemispheric differences for
motor processing in clinical amyoplasia. Observed differences suggests that MEG may be a
promising approach to provide additional diagnosis to understad different etiologies aimed at
supporting recovery.
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Intracortical inhibition and facilitation after arm and face
transplantation.

Hilmi Uysal 1, Ozlenen Ozkah Omer Colak, Mehmet Berke Goztepe Omer Ozkah

1Akdeniz University Faculty of Medicine, Neurology Department, Antalya, Tuddskdeniz University Faculty of
Medicine, Plastic and Reconstructive Surgery Department, Antalya, Tudéddeniz University Faculty of
Engineering, Electrical Engineering Depaent, Antalya, Turkey#Akdeniz University School of Medicine,
Antalya, Turkey

Backaground:
Facial tissue and hand area are among the most specific regions of the cortex. The intracortical

inhibition (ICI) and facilitation (ICF) of the human motor cortexis seen as a marker of brain
plasticity.

Material and Methods:

In this study, ICI and ICF changes in the motor cortex were compared between six arm and face
transplantation patients (3 arms/3 faces) and seven healthy volunteers. Pairegulse transcranial
magnetic stimulation was used to examine the presentation of Abductor Pollicis Brevis (APB)
muscle in the brain. The MEP responses were recorded with surface EMG electrodes. The hot spot,
subthreshold and supramaximal amplitude values of APB muscle were @etined by single pulse
TIntracortical inhibition and facilitation was examined by 1,2,3,4,5,6,7,8,9,10ms

interstimulus interval (ISI) double stimulation for ICI and

10,12,14,16,18,20,22,24,26,28,30ms ISI for ICF.

Results:

In normal cases, there was an inhition of 76£21% in 1-10ms IS| double stimulation and there was
111+14% facilitation in 10-30ms ISI. No significant ICI (94+4%) and ICF (81+26%) was observed in
the patients with face transplantation. However, ICl was more prominent in arm transplant case
(68+46%) than normal cases and inhibition is continued to 1B0ms ISI (64+23%).

Conclusions:

We found different cortical excitability pattern in arm and face transplantation patients; there is an
intracortical inhibition in arm transplants but a reduction of intracortical inhibition and

intracortical facilitation. We conclude that after transplantation there are dissimilar changes in the
activity of intracortical interneuronal circuits of APB area in arm and face patients.

This Project (215e012) was supp OOAA AU 45" d4! +38
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Sensory-motor integration during a visuomotor sequence
learning task

Kardelen Eryiirekt, Zeliha Matur 2, Tamer Demiral@, Emre Oge

1Department of Neuroscience, Aziz Sancar Institute of Experimental Medicine, Istanbul University, Istanbul,
Turkey,2Department of Neurology, Faculty of Medicine, Istanbul Bilim University, Istanbul, Turkey,
3Neuroimaging Unit, Hulusi Behget Life Sciencess&arch Laboratory, Istanbul University, Istanbul, Turkey,
4Department of Neurology, Istanbul Faculty of Medicine, Istanbul University, Istanbul, Turkey

BackgroundSensorymotor integration (SMI) is an important process in the learning and execution
of voluntary movements. This study aimed to test the electrophysiological course of SMI along with
fMRI during visuomotor sequence learning (VMSL).

Methods: Nineteen healthy participants were included. They performed the VMSL task with their
left hand. On thefirst day, they completed one training run and a test run. They repeated daily
training tasks and were retested on the fifth day. Ipsilateral electrical median nerve stimulation
followed by transcranial magnetic stimulation of the contralateral motor cotex with various
interstimulus intervals (ISI) were performed. Recordings were made from left forearm flexor and
extensor muscles. SMI studies were performed at before (T0) and after (T1) dday training, and
after 5th-day training (T2). Motor response MEP) ratios for each ISI were calculated. Mean reaction
time (RT) and mean error rate were measured.

Results:RTs (training: 283.37+65.76; test: 235.20+51.00; rd¢est: 194.26+50.26ms) and mean error
rates (0.19+0.16; 0.06+0.06; 0.02+0.03, respectively) iproved significantly in the early and late
stages. MEP ratios showed early afferent inhibition (SAI, I1SIs-335ms), late afferent inhibition (LA,
ISIs 80200ms) and intervening afferent facilitation (AF) for forearm flexors. Although MEP ratios at
TO andTL1 were very similar, less SAl and more AF were observed at T2.

Conclusions:There was a tendency for decreased SAl and increased AF towards the end of the
learning period. This may be caused by the learning task which requires a more prominent
sensorimotor integration towards the end of the study.
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EEGmarkers of the passive hand movement in patients after
STBI with normal fMRI motor response

Elena Sharoval, Galina Boldyreva, Dmitry Lysachew, Michael Kulikowt, Lyudmila Zhavoronkova,
Marina ChelyapinaPostnikovat, Elena Troshind, Evgenia Aleksandrovg Alexander Smirnov
nstitute Of Higher Nervous Activity And Neurophysiology Of Ras , Moscow, Russian FedératidnBurdenko
National Medical Research Center of Neurosurgery, MoscowsiRn Federatiom3Lomonosov Moscow State
University, Moscow, Russian Federation

BackgroundSevere traumatic brain injury (STBI) is almost always accompanied by movement
disorders. The use of electroencephalography (EEG), supplemented by mathematical agilyin
combination with functional magnetic resonance imaging (fMRI) expands the possibilities of
studying brain neuroplasticity as a basis for compensation pogtaumatic motor disorders.

Material and Methods: Multichannel EEG and fMRI 3T during passivmotor test (hand finger
clenching by experimenter) were performed in 28 patients with STBI and 17 healthy subjects. The
most detailed spectralcoherent analysis of spatial EEG changes was performed in 10 patients with
varying degrees of hemiparesis, busimilar to the norm fMRI response.

Results:It was revealed that individual EEG restructurings in a passive motor test in patients with
STBI are characterized by significant variability and the inclusion of the brain regions not typical
for the norm. Seondary statistical analysis showed that the topography of EEG coherence changes
shows the greatest correlation with the degree of hemiparesis: increased reactivity of the frontal
central areas in the ipsilateral hemisphere relative movement with mild haiparesis and the
inclusion of both hemispheres as the motor disorders increase. Localization of these changes is
similar to the topography of the fronto-pontine, parietotemporo-pontine and occipito-
mesencephalic motor tracts cortical projections.

Conclwsions: This results demonstrate a greater sensitivity of EEG responses to the degree of
motor defect compared with hemodynamic (fMRI). They confirm our hypothesis put forward earlier
on the possible participation of the extrapyramidal system in compenséng for the post-traumatic
motor defect.

Supported by RFFI 1813-00355
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Homeostatic and metaplastic mechanisms of quadri -pulse theta
burst stimulation using an inhibitory priming protocol

Elisabeth Asenbauer , Bernhard Gleich, Norbert GattingeHartwig R. Siebner, Volker Mall,

Nikolai H. Jung

1Department of Pediatrics, Technische Universitat Miinchen, Munich, Germaeawtral Institut fur

Medizintechnik at Technische Universitat Minchen (IMETUM), Munich, Gern?@mytral Institut fur

Medizintechnik at Technische Universitat Minchen (IMETUM), Munich, Germébgnish Research Center for
Magnetic Resonance (DRCMR), Copenhagen University Hvidovre Hospital, Hvidovre Denmark and Department of
Neurology, Copenhagen University Hospital Bispebjemmpé&hhagen, DenmarkDepartment of Pediatrics,

Technische Universitat Minchen, Munich, Germa&mgpartment of Pediatrics, Technische Universitat Miinchen,
Munich, Germany

BackgroundHomeostatic plasticity is considered to stabilize neural activity within ghysiologically
reasonable and dynamic range. Quadpulse-thetaburst stimulation (qTBS) is a patterned
transcranial magnetic stimulation (TMS) protocol that induced lasting increase/ decrease in
neuronal excitability of human primary motor cortex (M1) probably corresponding to the model of
LTP- and LTDlike plasticity.

Methods: We investigated priming mechanisms of inhibitory qTBS on subsequent facilitating qTBS
(experiment 1) and on subsequent inhibitory qTBS (experiment 2). Inhibitory qTBS consisted of
360 bursts given continuously to M1, with bursts of four biphasic TMS pulses, separated by inter
stimulus intervals (ISI1) of 50ms (20 Hz) and interburst intervals of 200ms (5 Hz) (qTBS50/200).
Facilitatory gTBS consisted of the same burst pattern but witks1 of 5ms (200 Hz) (qTBS5/200).
Resting motor threshold (RMT) and motor evoked potential (MEP) amplitudes were measured
before priming (pre) and for 30 minutes (postlpost3) after priming. Following post 3, the second
stimulation was applied and the RMTand MEP were measured for 60 minutes (post Zpost7).
Results:In experiment 1 (qTBS50/200z qTBS5/200), priming led to a decrease of MEP amplitudes
(post 1-3), while MEP amplitudes increased following qTBS5/200 (post-Z). In experiment 2
(qTBS50/200 7 qTBS50/200), MEP amplitudes decreased following the priming protocol and
returned to baseline after the qTBS50/200 protocol.

Discussion/Conclusion:Our results point towards homeostatic mechanisms of facilitatory
qTBS5/200 following priming with gTBS50/200. In contrast, subsequent qTBS50/200 led to a de
depression like effect of MEP amplitudes suggesting metaplastic effects of two inhibitory qTBS
protocols applied over M1.
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The effect of defensive peripersonal space on somatosensory
blink reflex in e pisodic migraine

Selahattin Ayas?, Aysegul Gundig Feray Karaali Savruh Meral Erdemir Kiziltant
listanbul University, Cerrahpasa Faculty of Medicine, Department of Neurology , Istanbul , Turkey

Objective Somatosensory blink reflex(SBR) is obtainedfter a peripheral sensory stimulation,
generally after stimulating median nerve at wrist. Defensive peripersonal space(PPS) represent a
safety zone for survival and this space is enconded by ventral intraparietal region and polysensory
zone of postcentralgyrus, which modulate blink reflex. SBR response is enhanced if the hand is held
close to the eye (in the peripersonal space). We aimed to investigate the modulation of SBR
response in PPS.

Methods:

We included 22 patients with episodic migraine, of whm 13 individuals were experiencing

headache episode and 9 individuals were interictal period. We also included 14 healthy individuals.
The three groups were similar in age and gender. SBR was recorded when the participans were
sitting with their forearm re sting on a pillow and also when their hands were in the peripersonal
space surrounding face. Latency, amplitude and araader the curve (AUC) were measured and
compared between groups.

Results:

In healthy volunteers and episodic migraine patients with kadache, there was no significant
difference between SBR latencies inside and outside PPS, however latency of SBR was short in PPS.
However, in episodic migraine patients without headache there was no significant change in SBR
latency, amplitude and area wen the hand was in PPS compared to the hand on a pillow.
Conclusion

This results suggested that the modulation which was elicited by cortical areas encoding PPS, on the
SBR is deteriorated in the interictal period of episodic migraine.
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ONAMIG:effect of BOTOX® over cortical excitability (measured
by transcranial magnetic stimulation) in chronic migraine

Nuria Raguer?!, Marta TorresFerrus?3, Alicia Alpuent&3, Margarida GratacOs Elena Laine¥, Jose

Luis Seoanég, Ignasi Rubid, VictorGallardc?, Patricia PozeRosicl?

1Electromyography Unit, Clinical Neurophysiology Department, Hospital universitari Vall d'Hebron, Barcelona,
Spain,2Headache & Craniofacial Pain Unit, Neurology Department, Hospital Universitari Vall d'Hebron,
Barcelona, Pain,3Headache Research Group, Vall d'Hebron Research Institute (VHIR), Universitat Autdbnoma de
Barcelona, Barcelona, Spain

Background
Several transcranial magnetic stimulation (TMS) studies have demonstrated cortical excitability

changes in patients withmigraine. It has been suggested that central sensitization may be
associated with poor response to treatment. The recognition of these phenomena and the effect of
different treatments on them may have clinical relevance. The aim of the study is to evalea
changes in cortical excitability parameters in patients with chronic migraine (CM) after treatment
with BOTOX®.

Material and methods

Patients with CM and candidates for treatment with BOTOX® were included. In addition, patients
with episodic migraine (BM) were recruited as controls. Clinical data and disability scales were
collected as well as cortical excitability parameters measured by TMS: motor threshold at rest
(RMT), cortical silence period (CSP) and intracortical inhibition (SICI) ). A baselingrgtal and
neurophysiological study was performed and repeated after two cycles of botox treatment.

Results

We included 19 patients with CM and 16 with EM. After treatment with BOTOX® in CM the RMT
was reduced (58.9 + 13.3% vs 55.1 £ 11.9%, p = 0.00&)proaching the values of controls (53.75 £
9.88%, p = 0.019); increased CSP (85.6 £ 26.4 ms and 100.9 + 33.0 ms, p = 0.004) approaching the
values of controls (121.53 £ 39.92, p = 0003). In addition, parameters of greater inhibition in the
SICI predictedan improvement in frequency and intensity> 50%.

Conclusions

Treatment with BOTOX® is associated with changes in the cortical excitability of patients with CM
who can translate mechanisms of central cortical modulation
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Neuromyositis Associated with Cytomegalovirus Infection in an
Immunocompetent Patient with Antineutrophil Cytoplasmic
Antibodies -Associated Vasculitis.

Jawad Oumerzouk?
IMilitary Hospital Of Rabat, Rabat, Morocco

Background
The role of CMV in ANCAositive vasculitis is controversial.

Case report

A 40-year-old man, with an unremarkable medical history, presented with progressive muscle
weakness of all four limbs, accompanied by diffuse myalgia, arthralgia, and a 10 kg weight loss 2
months before admission to the Neurology Department ajur hospital. Clinical examination
revealed a flaccid tetraparesis with absent reflexes on the lower limbs and marked muscle atrophy.
Electrophysiological investigations were consistent with a demyelinating motor
polyradiculoneuropathy. Laboratory data stowed AST = 1137 IU/L (normal < 37 IU/L), ALT = 582
IU/L (normal < 41 IU/L), C-reactive protein (CRP) = 19 mg/L (normal < 8 mg/L), CPK = 13779 IU/L
(normal < 397). and LDH = 911 IU/L (normal < 192). CMV ELISA (serum) was strongly positive and
CMV DNA by paglmerase chain reaction (PCR) in blood and CSF also was positive. Immunologic
screening revealedpositive antimyeloperoxidase antibodies antiMPO = 56,9 IU/mL (normal <9
IU/mL; ELISA). The inflammatory process involving the vessel walls andmuscle fibersag
histologically found in biopsy specimen of the muscle, with positive staining for CMV. The

patient was treated initially with corticosteroids and intravenous immunoglobulins, but these
therapies had very poor effect. Immunosuppressive therapy was instited, resulting in a
progressive partial recovery of all four limb weakness without relapses.

Discussion

We hypothesize that the CMV infection triggered an AN@G#ositive vasculitis and its particular
severe neurological involvement.

Conclusion

An awareress of the association between CMV infection and vasculitis may have important
therapeutic consequences.
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Diagnostic value of conduction block in demyelinating
polyneuropathies

Adriana Gémez Dominguez?, Lidia Cabafies Martinez Marta VilladonigaZzambrana!, Guillermo
Martin Palomequé, Gema de Blas BeorlegyiAdriano Jiménez Escrig Ignacio Regidor Bailly
Baillieret

!Hospital Ramén Y Cajal, Madrid, Spain

Background
Conduction block (CB) is described as a complete or partial failure in the propagm of the nervous

impulse within the axon. It is diagnostic of focal demyelination, and suggestive of acute
demyelinating neuropathies (typically inflammatory).

Patients and methods

We report three cases of demyelinating polyneuropathy with CBs in which their presence led to the
erroneous diagnosis of inflammatory polyneuropathy.

Results

Case 1: 32year-old woman with a history of slowly progressive gait disturbance and cavus foot,
muscle weakness and musculoskeletal pain. In two repeated EMG studies presented a
demyelinating polyneuropathy with CBs, and was diagnosed of a chronic inflammatory
demyelinating polyneuropathy. Immunosuppressant treatment did not modify the symptoms
neither did its withdrawal, finally being diagnosed with autosomal recessive form of Charcdlarie-
Tooth disease (CMT).

Case 2: 66year-old man with lower limb atrophy and absence of deep tendon reflexes. The first
genetic test resulted negative for CMT. Lategenetic test presented a new variant of genes PMP22
and ARHGEF10.

Case 3: 5@year-old woman with acute myeloid refractory leukemia, who presented a subacute
generalized weakness. EMG demonstrated a demyelinating polyneuropathy, predominantly motor,
involvi ng proximal segments and with partial CBs. Cerebrospinal fluid studies were normal.
Treatment with immunoglobulins was initiated without improvement. Finally, polyneuropathy was
attributed to the chemotherapy treatment.

Conclusions

Although conduction blodks are typical of autoimmune polyneuropathies, their presence has been
described in polyneuropathies of another causes. This must be taken into account when making the
differential diagnosis.
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latrogenic spinal accessory nerve (SAN) injury.

Sara Cors Serral, Isabel Bravo Portolés Raquel Salas Pascual
1Consorci Hospitalari Provincial de Castell6, Valéncia, Spain

SAN injury produces considerable disability. The most common cause is an inability to localize the
nerve during neck surgeriesRecognizing the injury promptly is crucial for a better prognosis. We
describe and analyze SAN injuries seen at our electromyography (EMG) laboratory during a period
of four years. We present 6 cases of SAN injury; all of them because of iatrogenic dantaging

neck surgery. These surgeries did not proceed with intraoperative nheurophysiological monitoring
(IONM). The most common procedure was cervical lymphadenectomy (4 patients). The lapse of
time since the damage until the first suspicion of neurogenidamage ranged from O to 7 months;
only in 1 case the damage was detected in situ and in 2 patients after 7 months. We performed the
first EMG 1 year after the injury in 3 patients; in the remaining 3 cases after 8, 4 and 2 months. None
of our patients undawent reconstructive surgery. Their evolution was dissatisfactory: bad in 2
patients and very bad in 4. 3 patients suffered further musculoskeletal complications. 4 of our 6
patients worked before the SAN injury, 3 of whom were unable to work again. Alléltases of SAN
injury we saw during a period of four years were due to iatrogenic damage during neck surgeries
none of them were carried out with IONM. The diagnosis was late in most of our patients and this
contributed to worsen the prognosis. IONM intiese procedures would prevent injury and would
allow early detection of the damage.
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Rapid recovery of motor and sensory conduction block in
multifocal motor neuropathy

Shuo Yand2, Na Cheh?, Lei Zhang?, Ying Wang?2, Hengheng Wantg, Lin CheA2, Fan Jiah2, Hua
Pant2, Kimura Juid

1Beijing Tiantan Hospital, Capital Medical University, Beijing, Chit@hina National Clinical Research Center for
Neurological Diseases, Beijing, ChiR@pllege of Medicine, University of lowa, lowa, USA

BackgroundMultifocal motor neuropathy (MMN) almost purely involves motor nerve. About 20%
MMN patients develop minor sensory symptoms in the course of disease.

Material and method: We reported a 62year-old male who developed a slowly progressive
asymmetrical limb weakness for five years. Motor nerve conduction studies showed definite CB in
left median and ulnar nerves, and probable CB in right tibial nerve. Although the patient complained
of no sensory symptom, sensory never conduction studies showed alpsesensory nerve action
potential (SNAP) for bilateral medial plantar and fibular nerves, left sural nerve and reduced
amplitude for left median, ulnar and radial nerves. Conduction velocities were otherwise normal.
One month after receiving intravenous inmunoglobulin (1VIg), his weakness alleviated apparently.
A substantial increase in motor amplitude recorded with stimulation at the PF indicated a partial
reversal of CB. The SNAP amplitude of left median, ulnar and radial nerves increased more than
50% and the return of bilateral fibular nerve potentials provided evidence of reversible conduction
failure in sensory nerves. We reviewed related literature for this performance.

Result: Three previously published studies reported such a decrease of SNAP anupolé in MMN
patients. Such features suggest a more prominent axonal damage more than demyelination. The
hyperpolarization of axolemma, resulting from axonal Na+/K+ pump inhibition at the lesion site and
overactivity at the adjacent site may constitutes th@rominent mechanism of CB.
Conclusion:Amplitude reduction of SNAP combined with motor CB, which recovered rapidly after
IVIlg, may suggest axonal damage rather than demyelination.
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Clinical and neurophysiologic characterization of the diabetic
trunca | mononeuropathy

Liliana Gonzalez Rodriguez 1, Raidili Mateo Monterd, Lidia Cabafies Martinez Adriana Gomez
Dominguez, Marta Villadéniga, Gema de Blds Ignacio Regidor BallyBailliere!
1Hospital Ramén Y Cajal, Madrid, Spain

Background
Thoraco-abdominal or truncal nerves can be selectively affected in diabetic patients. The clinical

picture shows predominantly sensory symptoms like pain, paresthesia, and occasional motor
involvement. This mononeuropathy can be misdiagnosed with differerthoracic-abdominal

AT TAEOQCETITO j EAOPAO Ui OOAOh AT Cci O PAAOI OEOh AAOOA
occurs between the 5th and 6th decades, with an insidious or subacute onset. We present a series of
4 cases in which electrodiagnostic testig was decisive for the diagnosis.

Material and Methods

All the patients presented a long history of type 2 diabetes, and complained of poorly defined
abdominal pain, without finding a cause that justified the symptoms in a prior extensive clinical
investigation (including analytics and imaging studies). The neurophysiologic study consisted on
motor and sensory conduction studies and quantitative needle electromyography of the rectus
abdominis and external abdominal oblique muscles.

Results

In every caseelectromyography showed a subacutehronic neurogenic pattern, characterized by
complex and longduration motor unit potentials, with an increased percentage of polyphasic
potentials. In three cases we found spontaneous activity (fibrillation potentials gpositive sharp
waves). The study was compatible with the diagnosis of truncal neuropathy/radiculopathy. In half
of the patients it was associated with a mixed sensosnotor polyneuropathy.

Conclusions

Truncal mononeuropathy in diabetic patients is most kely underdiagnosed, probably because the
unspecific clinical presentation, including very variable sensory symptoms that mimic other
conditions. Once the diagnosis of presumption is stablished, it is easily confirmed
neurophysiologically, with electromyogaphy being the technique that provides the most
information for the diagnosis.
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Lambert -Eaton myasthenic syndrome with hyperthyroidism
and demyelinating lesions z case report, diagnostic and
therapeutic difficulties.

Anna Kozak-O U E A KirfgaKozak
INeurology and Stroke Department, Independent Public Healthcare Centre, Jankowski Regional Hospital in
Przeworsk, 16 Szpitalna Street 3700 Przeworsk, Poland, Przeworsk, Poland

The LambertEaton myasthenic syndrome (LEMS) is a rare autoimmurdésease of the

neuromuscular transmission involving the presynaptic voltagegated calcium channels (VGCCSs). In
most cases (60%), LEMS presents a paraneoplastic syndrome associated with small cell lung cancer,
in the remaining an idiopathic, autoimmune disases, with frequent overlap with other immune
dysfunctions, including myasthenia gravis.

The typical clinical triad in LEMS consists of weakness (predominantly affecting proximal muscles),
autonomic dysfunctions (including xerostomia, pupillomotor dysfuncton, constipation, impaired
sweating) and hypo/areflexia.

, %- 3 DAOEAT OO OUPEAAIT U POAOGAT O A POIT @EI Al 11 xAO
involves axial, oculomotor and pharyngedaryngeal muscles, thus leading to gait and upright

alteration, ocular and bulbar symptoms in severely affected patients.

We report the case of a 4dear-old woman diagnosed and treated from 2015. Due to the unusual
initial symptoms and coexisting diseases, the patient remains under constant control and
observation, including oncological monitoring.
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Nerve Conduction, Silent Period, Anthropometric and Metabolic
Syndrome Indices in Patients with Carpal Tunnel Syndrome

Sezin Alpaydin Baslot, Mahir Yusifovt, Oya Ozturk, Dilek Ataklit, Mehmet Baris Basl®

1Bakirkoy Mazar Osman Training and Research Hospital for Psychiatric, Neurologic and Neurosurgical
Diseases, Department of Neurology, Istanbul, Turkéstanbul University, Istanbul Medical Faculty, Department
of Neurology, Istanbul, Turkey

BackagroundSome of the anthropometric features of the hand or wrist are risky for the development

of carpal tunnel syndrome (CTS) like the presence of metabolic disorders. This study aims to search

the electrophysiological aspect of CTS and its relation to anthroportree measurements as well as

to metabolic syndrome (MS) indices.

Material and Methods:Fifteen healthy participants and 17 patients with CTS were enrolled. Sensory
ATA 11010 TAOOA AT 1 AOAOET T OOOAEAO 1T &£ | AREAI
tests were performed. Cutaneus silent period (CSP) was searched by stimulating either second or
fifth digit while recoding over thenar. Hand and wrist width, wrist depth and palm length were
measured. Indices for MS were determined.

Results:CTS patiens revealed abnormal conduction of median nerve. The only significant
anthropometric measure that correlated to electrophysiological aspect of CTS was short palm
length. Cutaneus silent period (CSP) was induced in similar rate between the groups likewise th

Al

onset latency and duration of CSP. Patients with CTS revealed higher sensory threshold and needed

more powerful stimulus on 2nd digit to induce CSP. Anthropometric measures of CTS patients with
i ACAAT 1T EA OUT AOT i A xAOA OEITEpateq with MS rievedled slightlyi
lower median motor amplitude and prolonged latency difference between median and ulnar nerves
on palmar mixed afferent conduction.

Conclusions:CSP can inducible in CTS patients who had preserved sensory and motor gsges.
Short palm length predicts the presence of CTS. MS slightly affects median nerve conduction in
patients with CTS.
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Neurophysiological assessment of asymptomatic TTRVal50Met
carriers (Transthyretin Amyloid Polyneuropathy) from the endemic
foci of Mallorca.

Cristina Descals!2, Mercedes Usof?, Carles Montal&2, Antonio Figuerolad 2, Ines Losada Juan
Gonzale2, Asuncion Ferret, Eugenia Cisnercs

1Department of Neurology and Clinical Neurophysiolodi.U.Son Llatzer , Palma de Mallorca, Spain,
2Transtyretin Amiloidosis multidisciplinary unitH.U. Son Llatzer, Palma de Mallorca, SPAIN

Hereditary transthyretin amyloidosis (hATTR) is a rare, multisystem disease caused by amyloid
deposition, characterizel by heterogeneous presentation and symptomatology. Therefore, early
diagnosis remains a challenge.For carriers of the most common mutation (Val50METR variant),
axonal sensorimotor polyneuropathy (AXSMP) and small fiber and autonomic neuropathy (SFN)ar
the main clinical features.

Very few studies have used neurophysiological tests for the assessment of SFN and AXSMP in the
monitoring of carriers of the Val50Met mutation. However, few alterations that can serve as an alert
to identify the possible onsé of neuropathy have been identified in asymptomatic carriers.

The aim of this project is to evaluate SFN and AXSMP in undiagnosed individuals carrying the TTR
Val50Met variant by the assessment of Nerve Conduction Studies, Sympathetic Skin Response, RR
variability, QST (thermotest) and Sudoscan.

46 carriers have been included in the study. Baseline evaluation unraveled a low amplitude of the
plantar SSR as a frequent finding (14/46) using the cenff point of 0,2mV for plantar response. This
amplitude is significantly lower than the detected for the control group (n=20). Prevalence of carpal
tunnel syndrome was similar to general population. Study of asymptomatic carriers allowed the
diagnosis of two subjects after the first examination. Also, 3 subjecase under suspicion of SFN.
Early detection of neuropathy, specially the small fiber and autonomic neuropathy, is essential to
improve diagnosis and prognosis of hnATTHPN. A complete neurophysiological test battery is the
best approach to detect changes from the basal examination.
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Acute Motor and Sensory Axonal Neuropathy Followed Bariatric
Surgery: Report of Two Cases

Sevki Sahint, Sibel Karsidag, Nilgun Cinat, Miruna Florentina Ates
IMaltepe University, Medical Faculty, Department of Neurology, Istanbul, Turkey

BackgroundBariatric surgery is an effective treatment for obesity. However, the number of
neurological complications including polyneuropathies after bariatric surgery is increasingly
reported.

Case ReportsCasel. A 2¥ear-old female underwent a sleevegastrectomy (SG) and was

discharged on a special diet including parenteral B vitamins. Three months later she developed a
weakness in both lower limbs progressively increased. The electioeuromyography (ENMG)

showed a severe amplitude reduction in bottmotor and sensory nerves. It was thought to be a case
of AMSAN. Vitamin B1, B6, B12 levels and metabolic tests were normal. Intravenous immune
globulin (IVIG) was started 0.4 g/kg/day for 5 days and 2g/kg/month for 6 consecutive months. Her
condition improved in 6 months. Case2. A 1gear-old male was submitted to a SG, 4 months before.
He had numbness and pain in his legs and hands for 2 weeks. Weakness in the lower extremities
started gradually ascended over the following days. Biochemical analyses werermal. His ENMG
verified the diagnosis of AMSAN. IVIG was started at same dose for 5 days. However, his muscle
strength reduced to distal part of the extremities. Plasma exchange (PE) started 5 times on alternate
days. Physiotherapy was started after PE f® weeks. At his last examination his condition was

nearly normal.

Discussion Micronutational deficiencies which cannot be monitored can trigger processes of
inflammatory neuropathy in SE cases. Our cases showed that IVIG and PE should be kept in mgnd a
a reliable treatment option for subacute polyneuropathies caused by bariatric surgery.
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EMG and clinical results of Leechavengvongs transfer, our
experiences

Jiri Ceé?2, Stepanka Brusakowg lvan Humhe}
1Dpt. of neurosurgery, Masaryk hospital, Usti nad Labem, Czech Repiibtitea, Litomerice, Czech Republic,
3Dpt. of neurology, Masaryk hospital, Usti nad Labem, Czech Republic

Background4 EA 111 ¢ EAAA OOEAADPO OAAEAILEhavevdngsAE OF A
OOAT OEAOOQq EO Al T DPOEIT 1T &£ OAOGOI OET ¢ OEA 11010 £

axillary nerve or C5,6 root injury. The most advantages are anatomic proximity, appropriate
diameter, intraplexal donor, no grafting, usefuldnctional recovery achieved in other sources.

Material and Methods:Group of 11 patients, who underwent Leechavengvongs’s transfer in last 4
years was analysed. The main inclusion criterium was irreparable axillary nerve injury (simple or as

a part of bradcial plexus injury) with complete denervation signs in deltoid musle preoperatively.

We assessed motor recovery according to MRC scoring systém and EMG reinnervation signs every 3
months after surgery. We set the preliminary follow up period for 18 month, complete for 24

months.

Results andConclusions:1 patient was exclude from the results (death from other reasons). The

rest of 10 patients had an evidence of partial reinnervation signs 6 months after surgery. We
observed good functional recovery by atients, if surgery was performed early after injury (to 6
months at latest). We conclude the Leechavengvongs transfer is reliable and effective procedure. All
patients had an evidence of partial muscle reinnervation. In agreement with other sources ttee

was no impairment of the triceps brachii function. We consider the injursto-surgery time is an
important factor of good results. This group of patients is too small to consider gener@bnclusions:
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Let there be light: Inhibition of spikes by photic stimulation in
mesial temporal lobe epilepsy

l UhA $ AT E @melair DzkdlitgNerses Bebek Betiil Baykan
) OOAT AOI 51 EOAOOEOUR ) OOAT A OMinigni & Bdalth KanuniBSultaA Suleykrian A h
Educatonand2 AOAAOAE (1 OPEOAT h dOOAT AOI h 400EAU

Backgroundinhibition of epileptic discharges and seizures by sensory stimuli is an interesting field
of study with possible clinical translations. We aimed to investigate modulation of epileptiform
discharges in patierts with mesial temporal lobe epilepsy associated with hippocampal sclerosis
(MTLE-HS) via photic stimulation.

Material and Methods:All EEGs recorded in 2018 have been screened for MTHS patients
retrospectively. Those EEGs with epileptiform abnormalitts have been reevaluated by two clinical
neurophysiologists independently and all spikes were counted in a blinded manner. Spike indices
(SI) (spikes per minute) have been calculated for baseline EEG, hyperventilation and photic
stimulation periods after a consensus training, based on two different counts. Clinical findings like
age, side of HS, hand dominance, antiepileptic drug regimen, disease duration have been noted from
their files.

Results:There were 76 MTLEHS patients, 33 of them had at least orevailable EEG with
epileptiform abnormalities; clinical data was available for 30 patients. Mean age of these included
30 patients was 34.5 (SD: 12.5), male to female ratio was 8:7, 33.3% had right (n=10), 26.7% had
left (n=8) and 40% had bilateral MTLEHS (n=12). Mean Sl during the baseline was 1.17 (SD: 1.4),
hyperventilation 2.1 (SD: 2.8) and photic stimulation 0.8 (SD: 2.5). Sl was significantly lower during
photic stimulation compared to baseline EEG (p= 0.001). Hyperventilation gave rise to an incsea

in Sl (p< 0.000). Intraclass correlation coefficient between scorers was 0.€893.

Conclusions:Our findings suggest that photic stimulation have a remarkable inhibitory effect on
epileptiform discharges in MTLEHS patients.
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Early EEG characteristics in Hypoxic -Ischemic Encephalopathy
and outcome at 2 years

Emilie Bourel -ponchel?, Fabrice Walloig, Florence Flameif, Marie-Dominique Lamblir
1Paediatric clinical neurophysiology, GRAMFC, U1105, Amiens, Fradbepartment ofneonatology, Jeanne de
Flandre hospital, CHRU , Lille, Frané€linical Neurophysiology, Roger Salengro hospital, CHRU, Lille, France

EEG is an important tool for early cerebral evaluation in neonatal hypoxschemic encephalopathy
(HIE). The aim of ouw study was to precise the EEG prognosis value before starting hypothermia and
during 72 hours hypothermia in neurodevelopment evaluation with at least 2 years clinical follow
up.

We analyzed 98 newborns admitted for suspicion of HIE. First EEG was donédpe 6 hours of life,

it was surveyed continuously and analyzed twice a day during 72 H hypothermia and in 12 hours
following rewarming. EEG recordings were characterized according to the French classification. The
neurologic outcome was assessed at 24 mtirs.

Eighty four infants completed neurodevelopmental followup. 18 of newborns died during the
neonatal period. Among the survivors, 64%, 21 % and 15 % had respectively normal, moderate and
severe outcomes. The first EEG before hypothermia do not cora¢éd with the neurodevelopmental
outcome. On the other hand, The EEG characteristics between 36 and 60 hours of life, correlated
strongly with the outcome. Normal or mildly abnormal EEG (minor abnormalities or discontinuous
tracing type A) after the first48 hours had 95% positive predictive value EEG for normal or
moderate impairment at 2 years (negative predictive value 77%, specificity 91%). Severe EEG
abnormalities (discontinuous tracing type B, paroxysmal or inactive tracings) within the first 48h

had respectively 96% and 76% negative and positive value for poor outcomes (severe outcome or
death) (sensitivity 91% and specificity 89%).
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Early care protocol for patients with a first epileptic seizure in
the Complejo Hospitalario Toledo.

Leonardo Torres Vera !, Ana Teijeira Azcong Fgrnando Ayuga Lorg Cristina Andrada Brazd,
Rosario Almansa Castillg Clara Isabel Cabeza Alvarez
1Complejo Hospitalario De Toledo, Toledo, Spain

RATIONALE

The early and accurate diagnosis of epilepsy is essentiéfter a first seizure, it is important to

detect which patients are at special risk of having a second crisis. An expert assessment and an early
EEG improves the diagnostic yield, increases the therapeutic compliance and reduces the adverse
effects due tounnecessary treatments.

METHODS

The epilepsy Team of the Hospital Virgen de La Salud of Toledo, has implemented an early first
seizure assessment consisting of three main steps: 1. Detection of the first unprovoked crisis in the
Emergency Department, filing in a specific form and assessment and registration by the arall
Neurologist. 2. Case analysis, each morning, by the Epilepsy Team and contact with the Clinical
Neurophysiologists to perform early EEG within 2448 hours. 3. Early First Seizure clinigvithin 1
week by the Epileptologists.

RESULTS

After six months, 60 patients have been included, with a diagnosis of epilepsy in 27. 17 were focal
epilepsies and 10 generalized epilepsies. EEG was performed in all patients within-22 hours and
EEGafter sleep deprivation in 63%. All patients have had a neuroimaging test, 100% CT and 60%
MRI.

CONCLUSIONS

In our experience, the EEG witihin the first 48 hours after a first seizure is essential for the epilepsy
diagnosis.
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Automatic estimation of t he posterior dominant rhythm on a
large dataset

Ivan Zibrandtsen !, Troels Kjeet
1Zealand's University Hospital, Roskilde, Denmark

Background
The posterior dominant rhythm (PDR) is an important aspect of the normal EEG. It is a symmetrical

rhythm that attenuates in amplitude upon eye opening. Pundergoes maturation, increasing from
childhood years until on average 10 Hz. Slowing of the Pcan be a marker of brain disease. We intend
to replicate findings of Pmaturation by age on a large dataset using an aatated method of
Pestimation.

Material and methods

16533 EEGs from patients referred for an EEG between 2006 and 2018 in Region Zealand (DK)
were used. Only standard EEGs were used, thus acute exams and long term EEG monitoring was
excluded. If more than me EEG was obtained from the same patient, only the first one was used. An
algorithm selects a suitable part from the beginning of the EEG and calculate the power spectral
difference between eyesopen and eyesclosed conditions. The frequency of the moseactive peak
between the conditions was taken as the Pestimate.

Results

We have replicated the trajectory of Pchange by age in a data set significantly larger than any
previous reports. Pmatures from childhood until the teenage years and then there is aagiual

decline on the population level.

Conclusions

The Pcan be automatically estimated with good frequency resolution. Fast and objective
Pestimation with high frequency precision could make it easier to identify pathological slowing
earlier.
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Sleep stage dependent functional connectivity in SEEG

Andrei Daneasal, Andrei Barboric&, Irina Popd, Mihai Maliial, Anca Arbuné, Cristian Dono$, Jan
Ciurea, Ovidiu Bajenard, loana Mindrutat

INeurology Department, Emergency University Hospital Bucharest, Bucharest, Ront@&tigsics Department,
University of Bucharest, Bucharest, Romariileurosurgery Department, Bagdasakrseni Hospital, Bucharest,
Romania

Objective to determine changes in artical functional connectivity in relation to sleep stage.

Method: We analyzed intracranial EEG (IEEG) data recorded from 5 patients with intractable focal
epilepsy undergoing presurgical workup with depth electrodes. Additionally, patients underwent
parallel scalp-EEG recording, giving the opportunity for sleep staging.

In each patient we analyzed 30 seconds long segments of iEEG recordings from NREM N2 and REM
sleep using a nodinear correlation method, H2 (Wendling, 2001). We compared the mean singth
of overall correlation for each corresponding contiguous pair of cortical contacts in REM versus
NREM sleepstage.

Functional connectivity was evaluated for the whole spectrum of frequencies and supplementary in
an extended gammaange (30-120Hz).

Results: We consistently observed a significant reduction of the mean strength of whoekpectrum
correlation in REM versus NREM N2 sleep in contact pairs positioned in the frontal cortex.
Additionally we observed a drop in connectivity of the insular cortexalbeit with a larger inter-
individual variability.

Conversely there was a consistent increase in connectivity in REM versus NREM N2 sleep of the
lateral temporal structures (mainly the middle temporal gyrus).

The extended gammaspectrum changes did not Bvays mirror the whole-spectrum changes in
connectivity, either by not obtaining significance or by having contradictory values.
Conclusions:cortical connectivity changes with sleep stage; frontal and insular cortices have a lower
overall connectivity during REM sleep as compared to NREM N2 sleep, while lateral temporal
structures demonstrate an increase in connectivity.

These changes are at most minimally accounted for by changes in gamspeectrum connectivity.
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Event Related EEG Brain Oscillations Differentiate Cognitive
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BackgroundStudies on Event Related EEG Brain Oscillations presented essential results on the
understanding of cognitive brainfunction and cognitive decline in different pathologies. Event

OA1T AOGAA 1T OAEI T AOT OU AUl AT EAO E1T OAOEET O1T180 AEOA
the last three years, our group aimed to fulfill this critical gap.

Material and Methods:27 PD patients without cognitive deficits, 34 PD patients with Mild Cognitive
Impairment, 22 patients with PD Dementia and 33 healthy controls were included in the study.EEG

was recorded during visual and auditory oddball paradigEvent related power spectrum hase

locking, event related coherence were evaluated in delta, theta, alpha, beta and gamma frequency

bands for all group of subjects.

Results:Event related delta, theta, alpha and beta power and phase locking increased with a

cognitive load in healthy sibjects but these responses decreased in PD patients who have mild

cognitive impairment and dementia. Event related delta, theta, and alpha coherence values were

also lower in PD patients with cognitive deficits. The most differentiated results were founid the

theta frequency band, frontal theta responses were the lowest in PD patients with dementia

especially during the visual paradigm rather than the auditory paradigm.

Conclusions:Comprehensive analysis of Eventelated oscillatory dynamics could succssfully
AE£EEAOAT OEAOA OEA Al ci EOEOA AAAI ET A ET O0AOEET OI1
subject groups did not just appear in local circuits, but long distance connections were also impaired

in PD patients with cognitive decline.

Acknowledgments: This work (grant number 214S111) was supported by TUBITAK.
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Decrease of parieto ocmpltaIAbeta phase locking in patients )
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%A OO 9 47 Talba@lgirkes, Litfli Hanogld4, Bahar Giintekinz2

listanbul Medipol University, International School of Medicine, Department of Biophysics, Istanbul, Turkey,
2|stanbul Medipol University, REMER, Clinical Electrophysiology, Neuroimaging, and Neuromodulation Lab,
Istanbul, Turkey3lstanbul Medipol Universif, Vocational School, Program of Electroneurophysiology, Istanbul,
Turkey,4Istanbul Medipol University, School of Medicine, Department of Neurology, Istanbul, Turkey

BackgroundEvent-related beta responses are related to the visual cognitive process. Betaase

locking had decreased in subjects with cognitive deficits. Parkinson's disease dementia (PDD) and
dementia with Lewy bodies (DLB) have similar pathophysiology and have different clinical

symptoEEG eventelated responses in neurodegenerative diseaseare remarkable for

understanding the mechanisms underlying the pathophysiology. The aim of our study was to

investigate the eventrelated beta responses in PDD and DLB patients.

Material and Methods:12 DLB, 14 PDD patients and matched 15 healthy contsolvere included in

the study. There was no significant difference for the MiAMental State Examination score between

the patient groups. EEG recordings were performed from 32 different locations during visual

oddball paradigm. Phasdocking analysis was prformed for beta (15-25 Hz) frequency band for all

subject groups. Repeated measures of ANOVA was used for statistical analysis (p<0.05).

Results:Healthy controls had increased beta phase locking with increasing cognitive loading.

Healthy controls had hgher beta phase locking than both PDD and DLB patients. LocationXGroup

effect was significant for beta phase locking (p=0.002). DLB patients had the worst beta phase

locking particularly in parietal and occipital locations in comparison to other groups.

Canclusions: The present study showed that dementia characterized by a cognitive decline is

OAEI AAOAA xEOE AAAOAAOAA AAOA PEAOGA 1T AEETC ET b
body disease. The decreased eventlated beta phase locking coulde a candidate of biomarkers

for dementia in PDD and DLB patients.

+AU 71 OAOd %% h OAOEET O1 180 AEOAAOGAR , AxU AT AU A
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Anterior EEG slowing in Dementia with Lewy Bodies: a
multicenter European cohort study.

Laura Bonanni !, Raffaella Franmtti, Flavio Nobili, Milica Kramberger, JohsPaul Taylor, Marco
Onofrj, Dag Aarsland
lUniversity G. D'annunzio Of Chigiescara, Chieti, Italy

BackaroundEEG slowing with prealpha dominant frequency in posterior derivations is a
supportive biomarker for Dementia with Lewy Bodies diagnosis, with high predictive value for the
AEZEAOAT OEAI AEACT T OEO xEOE ! 1 UalggihnhoscO $EOAAOAS
considered to be linked to a dysfunctional thalameaortical connection. We hypothesize that the
intra-subject evaluation would give information on possible different involvement of anterior and
posterior cortical areas in Dementia with Lewy Bodies.

Objectives: Our aim was to analyse the anterigoosterior scalp distribution of dominant

frequencies with an intra-subject evaluation in a dementia with Lewy bodies patient group.
Methods:We quantitatively analyzed EEGs of 122 patients from 5 Centerstbé European dementia
with Lewy bodies Consortium. EEG spectra values, divided into delta, theta, faipha, alpha
frequency bands were described by dominant frequency, dominant frequency variability, frequency
prevalence.

Results:Dominant frequency in anterior derivations was lower than in posterior derivations
(p=2-10-4). Dominant frequency variability, frequency prevalence in delta and theta was higher in
anterior derivations (3:10-7; 1-10-16; 1-10-5). As a consequence, frequency prevalence in padpha
and alpha was lower in anterior than posterior derivations (4-163; 1-10-7), due to the prevalence
of delta/theta in anterior derivations. In 11% of patients, prealpha was dominant in anterior leads
while alpha rhythm was still dominant in posterior derivations.

Conclusions:EEG slowing was more severe in anterior derivations. A future longitudinal study
should address the possibility that the anterior EEG abnormalities appear earlier in the disease
course.
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READER: Reporting ECG Abnormalities During EEG Recording- A
Retrospective Analysis

Brogan Gough?, Christine Hoggin, Rob Donkir, Vizmary Monte$
1Aneurin Bevan University Health Board, St Woolos Hospital, Newport, South Wales, United Kirigzkmahiff &
Vale University Health Board;ardiff, South Wales, United Kingdom

BackgroundRecording electrocardiogram (ECG) during an electroencephalogram (EEG) is common
practice despite physiologists receiving no formal ECG training. ECG abnormalities may require

urgent attention. Inaremote d® AOOI AT O xEOEI OO Al ET EAE@D®Oh OAODI |
concerning ECGs falls on physiologists. This retrospective analysis explores the current practice and
consequential outcomes of reporting ECG abnormalities in EEGs.

Methods: EEG reports, clinican letters and cardiology investigations were collated retrospectively,

using a convenience sample of 13 outpatients (174 years) who had an EEG that featured an

Ol OPAAEEEAA %#' OEOOACOI AOEOGUS 11 OAA AU OEA DPEUO
Results:EEG referral reasons varig from transient-loss of consciousness to a range of possible
OAEUOOA OUPAOG8 p¢ 1T &£ OEA po %% OADPI OO0 ET Al OAAA
cases were confirmed in consultant reports, 2 included both a physiologist and consultant meoi

of the ECG. Only 1 patient demonstrated clinical changes during the test. Average time from for a
diagnostic report was 29 days postEEG.

3 of 13 patients underwent concurrent cardiology investigations. ECG changes were not included in

clinician result letters without mention in diagnostic reports. Two patients underwent ambulatory

%#' 60 AT A %AET AAOAEI COAI O AEOAAOI U A TI1TxET C %%
Conclusion0 EUOET 1 1T CEOO OADPI OOET C 1T &£ %#' O EECEI ECEOAA
un-noteworthy by consultants. Current waiting times for results in a remote department leaves

DEUOEI 1T CEOOO O OOAET AA ET %w#' EI OAODPOAOAOEIT OI

physiologist roles are expanding and systems must be in place to assure patisafety. These
preliminary findings raise awareness of the issues regarding ECG abnormalities in EEG.
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The cortical sources of face selective N170: a simultaneous
multi -scale EEG study

Laurent Koessler 1.2, Corentin Jacques Jacques Jonag LouisMaillard12, Sophie ColnatCoulboist3,
Bruno Rossiort24

ICNRS, UMR7039, Neuroscience Systems & Cognition, Nancy, Ptameersity Hospital, Neurology
Department, Nancy, FrancéUniversity Hospital, Neurosurgery Department, Nancy, Frari@sychologial
Science Research Institute, Institute of Neuroscience, Université Catholique de Louvain, Louvain la Neuve,
Belgium

The sudden onset of a face image leads to a prominent fegmective response in human scalp
electroencephalographic (EEG) recordings, peEET C pxmui O AAZOAO OOEI O1 6O 1
temporal (OT) scalp sites: the N170 (or M170 in magnetoencephalography). According to a widely
held view, the main cortical source of the N170 lies in the fusiform gyrus (FG), whereas the
posteriorly located inferior occipital gyrus (I0G) would rather generate earlier faceselective
responses. Here, we report neural responses to upright and inverted faces recorded in a unique
patient using multicontact intracerebral electrodes implanted in the right IOG and irhie OT sulcus
above the right lateral FG (LFG). Simultaneous EEG recordings on the scalp identified the N170 over
the right OT scalp region. The latency and amplitude of this scalp N170 were correlated at the
single-trial level with the N170 recorded in thelateral IOG, close to the scalp lateral occipital

surface. In addition, positive component maximal around the latency of the N170 (a P170) was
prominent above the internal LFG, whereas this region typically generates an N170 (or "N200")

over its externaliventral surface. This suggests that electrophysiological responses in the LFG
manifest as an equivalent dipole oriented mostly along the vertical axis with likely minimal

projection to the lateral OT scalp region. Altogether, these observations provideidence that the

IOG is a major cortical generator of the faegelective scalp N170, qualifying the potential

contribution of the FG and questioning a strict serial spatiotemporal organization of the human
cortical face network.
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Blinding of MRI based -individualized electrode montages for
modulating excitability of the somatosensory cortex by tACS

Mohd Faizal Mohd Zulkifly 12, Niels K. Focke Carsten H. Wolters Walter Paulus

1Department of Clinical Neurophysiology, University Medical Center, Géargust University, Goéttingen,
Germany2Brain and Behaviour Cluster, School of Medical Science, Universiti Sains Malaysia, Kubang Kerian,
Malaysia,3Institute for Biomagnetism and Bisignal Analysis of Muenster, Muenster, Germany

BackagroundMost transcranial electrical stimulation studies have been performed at the motor
cortex due to easy mapping and easy excitability outread both by THere we target the sensory
cortex with a multichannel stimulation array for the purpose of excitability modulation by tACS at

the source level. We assume that stimulation can be optimized with precise location of the targeted
source and using this information for guiding current flow into the cortex.

Methods: EEG and MRI data were collected from seven participants to reconstruct the P20/N20
source in the Brodmann area 3b. Real stimulation of tACS was optimized to the source using 140Hz
at 1mA for 10minutes with 8mm diameter EGI electrodes. A new sham pratol was developed with
1ms pulse stimulation for 10seconds (0.5Hz) at 0.2mA. FDM and eLORETA were used to generate an
optimized source based tACS electrode montage.

Results:Total current density at the skin in the real stimulation montage varies from 0.3mA/cm2

to 0.539mA/cm2 which is about 10 times higher than standard 35cm2 (0.029mA/cm2) and 16cm2
(0.062mA/cm?2) electrodes. On the other hand, the current density of the sham protocol was
0.0077mA/cm2 to 0.0175mA/cm2 which is 1.4 to 3.1 times higher than Wth the 35cm2 electrode
(0.0057mA/cm2). Even with higher current density, with multiple electrodes used here a lesser
amount of discomfort feeling was reported (real stimulation=67% of participants reported with

mild to moderate itching and warm; sham=60%claimed to feel mildly warm and itchy).
Conclusion:Multichannel electrodes with higher current densities per electrode induce a more focal
stimulation as compared to standard rubber electrodes. Stimulation was tolerable and provided
better blinding.
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Intraoperative -neuromonitoring (IONM) of the vagal circuit
through the laryngeal -adductor -reflex (LAR) to assess the
lower-AOAET OOAI 60 ET OACOEOU

Vizmary J Montes Pena!, Jose L Boada CuellarMonica Martin Riscd, Juan F Sanchez Ortegja
Helena BenitoNaverac

1Department of Neurophysiology. Lozano Blesa University Hospital, , Sfiaépartment of Neurosurgery.

Lozano Blesa University Hospital, , Spa@iDepartment of Anesthesiology. Lozano Blesa University Hospital, ,
Spain

BackagroundBrainstem surgeries represent a challenge due to the high concentration of nuclei and
pathways in a small space. We present 2 cases in which the vagus nerve and lower brainstem's
integrity were assessed by IONM of the laryngeadductor-reflex (LAR).

Methods: Casel: A62-year-old woman who underwent resection of a large lefivestibular-
Schwannoma. Cas@: A 32year-old man scheduled for resection of a rightided-CPAmeningioma.
IONM technique consisted in the monitoring of corticobulbar, motor, somatosensory and bratem-
auditory evoked-potentials, blink-reflex, LAR and cranial nerve mapping. LAR was evoked by
applying a single electrical stimulus on the laryngeal mucosa using surfaetectrodes attached to
the endotracheattube (EET), recording the R1/R2 responses euralateral to the stimulus and
ipsilateral to the surgical field from electrodes contained in the EET.

Results:In both cases, all responses (but BAEP on the first patient) were elicited bilaterally at the
onset of surgery. On two occasions in both patis during the resection of the tumor adjacent to X
cranial-nerve, a significant drop in bloodpressure and heartrate was observed. The surgeon was
informed immediately, and surgical manipulation was interrupted. Concomitantly LAR amplitude
dropped with improvement when hemodynamic parameters returned to normal. At one time, LAR
responses decreasing preceded BP and HR dropping enable us to warn the surgeon. We believe that
the vagus' surgical stimulation was the cause of these depressant responses.

Conclwsions:LAR is a method that continuously monitors the afferenefferent-pathways of the
vagal-circuit, optimizing the IONM during posterior-fossa surgeries where the integrity of the
brainstem and X c.n. could be endangered.
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Intraoperative -neuromoni toring -recording effectivenes of the
laryngeal -adductor -reflex (LAR) during thyroid surgery:
immediate and long -term EMG-ENT outcome correlation.

Vizmary J Montes Pena!, Jose L Boada CuellarBeira Guzman CarrerasAlfonso Millera
Escarlatir?, JavieiDeus Fombellid&, Rafael Gonzalez Enguita

1Department of Neurophysiology. Lozano Blesa University Hospital, Zaragoza, Spapartment of General
Surgery. Lozano Blesa University Hospital, Zaragoza, Sg&iapartment of Anesthesiology. Lozano Blesa
University Hospital, Zaragoza, Spain

Backgroundintraoperative -neuromonitoring (IONM) of vocal cord function is of vital importance as
part of the recurrent-laryngeal-nerve (RLN) monitoring during thyroid-parathyroid surgeries. The
most popular IONM techniqueancludes both vagus and RLN direct stimulation. We have substituted
this method with the IONMrecording of the LAR and correlated its changes with immediate and
long-term EMGENT outcome in a case series of 45 patients.

Methaods: All patients underwent pre-postoperative direct laryngoscopy and thyroarytenoid EMG
assessment (ENT within 24h, EMG within 4weeks after surgery). LAR was elicited by applying a
single electrical stimulus on the laryngeal mucosa from surfaeelectrodes (ES) embedded in the
endotracheakltube (ETT) (duration 0.1-1 ms, intensity 68 mA, frequency 1 Hz), with the recording
of cR1 and cR2 responses from the ES of the TET contralateral to the stimulus and ipsilateral to the
surgical field. Significant changes in LAR amplitude responsegre the critical parameters for

IONM interpretation.

Results:From 45 patients (9males; 36females; age 2831 years) 38 underwent bilateral
thyroidectomy, and seven underwent hemithyroidectomy. All cR1 responses were elicited
bilaterally at the onset ofsurgery. There was a reversibldemporary unilateral cR1 decrease
response in 6 cases, all presented with normal ENEMG postoperative result. A sustained unilateral
cR1 dropresponse occurred in 6 cases, all six showing ENT (paregiaralysis) and EMG (sh-acute
denervation) postoperative dysfunctions. At all times when cR1 amplitude dropping occurred, there
was a temporal correlation with RLN direct surgical maneuvres.

Conclusion:There is a good correlation between LAR amplitudes changes during thyroidrgjery

with immediate and longterm EMGENT postoperative outcomes.
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Generation of burst -suppression pattern on
electroencephalography and electrocorticography in general
anesthesia: dose-effect relationship

Olga Toporkova 1, Irina Kostenkd, Nastasia Arkhipovd, Vadim Bashari, Pavel Tolkach, Sergey
Lytaevt, Valerii Chyorny?, Mikhail Aleksandrov

1Almazov National Medical Research Centre, Saint Petersburg, Russian Fede?&idvl, Kirov Military Medical
Academy, SainPetersburg, RussiaRederation

Background
Electroencephalographic (EEG) patterns of brain electrical activity (BEA) reflect the level of

anesthesia during neurosurgery. Excessive levels of anesthesia are accompanied by burst
suppression pattern (BSP) or even electrical inactivity. Moderate anesthia is necessary to ensure
optimal results of intraoperative motor mapping. We aimed to determine median effective doses
(ED50) for propofol or sevoflurane anesthesia that are associated with BSP in EEG and
electrocorticographic (ECoG) recordings.

Material and methods

Data of 60 patients (m/f=32/28, age 2165, BMI < 35) with various intracranial masses were
analyzed. All patients underwent surgery in Polenov Russian Neurosurgical Institute in 2042D17.
In 21 cases inhalation anesthesia with sevoflurane vgaadministered at minimal alveolar
concentrations (MAC) of 0,51,2. Intravenous propofol was administered in 39 cases at the dose of
3-7 mg/kg/h. BEA was recorded with MitsarEEG201 hardware (SaintPetersburg, Russia). EEG
was recorded with 6 needle eleabdes located according to an adjusted international 120 system.
ECoG was recorded with 2x4 grid electrodes (AdTech, USA). Probit analysis was applied to assess
the doseeffect relationship. ED50 of anesthetic inducing BSP in EEG or ECoG in 50% of thiepiz
was calculated for both drugs.

Results

ED50 of anesthetics for EEG were greater than those for ECoG for both drugs. ED50 for propofol
equaled 4,6+0,4 mg/kg/h for ECoG and 6,9+0,9 mg/kg/h for EEG. Median MAC of sevoflurane was
0,51+0,16 for ECoG and,08+0,18 for EEG.

Conclusions

EEGbased techniques for anesthesia level assessment may be less sensitive than E@s@d.
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Intraoperative electrophysiological neuro  -monitoring in
neurosurgery: Preliminary experience, pitfalls, theoretical and
practical limitations.

Abderrahmane CHAHIDI 1, Said AIT BENALI

1Société Marocaine De Neurophysiologie, TAGZIRT, Moréktmhammed VI University Hospital, Marrakesh,
Morocco

Intraoperative neuro-monitoring is one of the minimally invasive neurosurgerytechniques to
reduce the risk of intraoperative damage to the nervous system, thereby reducing the risk of
postoperative neurological deficits.

Neuro-monitoring consists of the intraoperative recording of the activity of the nervous system.
Several recordings technics can be made: somatosensitive evoked potentials (SEP), motor evoked
potentials (MEP), EMG, electrocorticography, auditory evoked potentials (AEP), brainstem evoked
potentials, the study of the D wave...

We report our preliminary experience anddiscuss the value of these recordings technics in
neurosurgery.

The series include thirty-six cases: twenty cases of awake surgery for legrade glioma in or near
the eloquent areas, four scoliosis, two spina bifida, two traumatic cervical spine, twoses of
cervical disc herniation, one lumbar neuroma, one case of facial hespasm, one case of acoustic
neuroma, two spinal cord tumors and one rolandic cavernoma.

We will insist on the multidisciplinary nature of these procedures.
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Intraoperative h igh-frequency electrocorticography in
structural epilepsy

Nastasia Arkhipova !, Mikhail Aleksandrow, Aleksey Ulitirt
1Almazov National Medical Research Centre, Sgistersburg, Russian Federation

Background
High-frequency oscillations (HFOs) aressociated with epileptogenesis. Nevertheless, clinical

implications of this marker are still limited. The objective of this study was to determine the
diagnostic efficacy of highfrequency electrocorticography (HFECo0G) in structural epilepsy surgery.
Material and methods

This is a retrospective study of 32 patients who underwent surgery for tumeassociated (subgroup
1, 11 pts) or pharmacoresistant (subgroup 2, 21 pts) epilepsy in Polenov Russian Neurosurgical
Institute in 2017-2018. Comparison group inalded patients with tumors without epilepsy. HF
ECoG in all patients was recorded with subdural grid electrodes (AdTech, USA) before and after
lesion resection via MitsarEEG202 hardware (Russia). Epilepsy surgery outcome was assessed in
12 months postopemtively. The recordings were visually analyzed and HFO index (HFOI) was
calculated. HFOQi is the maximum of HF@ompromised seconds in all artifacfree minute-long
epochs of HFECoG.

Results

Postoperatively in 25% of the cases in subgroup 1 and 50% of swup 2 patients had seizures.
Preresective HFECoG in comparison group showed morphologically similar HFOs to those in
epilepsy patients. Preresective HFOi was higher in subgroup 2 vs 1 (mea27+13,2% vs
13,6+11,3%), probably due to the duration and sevéty of the disease. Presence of HFOs in
postresective HFECoG in epilepsy patients was not associated with worse outcome. Significant
reduction of HFOI correlated with good seizure outcome. Specificity equaled 85,7%, while
sensitivity was 58,3%.

Conclusiors

HFOs reflect the processes of epileptogenesis. HE0G provides an opportunity to predict seizure
outcome. However, this technique is still not considered seffufficient for epilepsy surgery.
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Variability of Intraoperation monitoring parameters i n patients
with degenerative cervical myelopathy

Daria Yakovleva 1, Daria Kanshina, Maria Podgurskaya, Alexey Kuznetsov
1The National Medical Surgeon Center, Moscow, Russian Federation., Moscow, Russian Federation

Backgroundmotor cortex transcranial electric stimulation in Intraoperative monitoring (IOM) is
used to assess the corticospinal functional state by measuring the fast axons conduction
(registration of D-wave), motor evoked potentials (MEPS) threshold and amplitude. While -idave

is considaed to be a stable parameter independent of anesthesia, the informativeness of MEPs
amplitude is controversial due to its instability, especially when in cervical spine surgery.

Material and Methods:20 patients with cervical degenerative myelopathyunderwent surgical
decompression with anterior cervical discectomy. In Group 1 (10 patients) the TIVA anaestiological
protocol was used and in Group 2 (10 patients) the Sevoflurane 6068 MAC was added. In all
patients before intubation MEPs threshold fom. abd. pollicis brevis, m.add. digiti minimi, m. tibialis
anterior, m. add. hallucis were assessed in response to a train of 5 pulses with a duration of 0,5ms
and inter-pulse interval 2ms.

Results: In the course of operation MEPs threshold increase dramplitude decrease were detected
in all patients Group2. In 6 patients of Group 1 (2 unilaterally, 2 7 bilaterally) and 4 patients of
Group 2 (% unilaterally, 2 z bilaterally) during surgery MEPs responses were lost; though there
were observed no sgns of additional neurological deficit after surgery. Unilateral MEP changes in
patients operated on cervical spine can be attributed to compression of the plexus related to the
position and patient fixation; bilateral z because of traction manipulations ad spinal cord ischemia.
Conclusions:for detection of intraoperational ischemia Multimodal IOM will be prefered.
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Dynamics of MEP during corrective spinal surgery for
idiophatic scoliosis

Diana Duplij 1, Dmytro Demchenké, Dmytro Petrenk@, Andrey Mezencev
linstitute Of Spine And Joints Pathology Named After M.i. Sytenko, Ukrainian Academy Of Medical Sciences,
Kharkiv, Ukraine 2The University Clinic of the Kharkiv Medical University, Kharkiv, Ukraine

The loss of transcranial motor evoked ptentials (TCMEP) during spinal surgery is a great problem,
because surgical team is required to adequately interpret the redime changes in observed
neuromonitoring and take a decision about further treatment policy. The purpose of this study is to
determine the frequency of IOM events, the consideration of corrective actions, and patient
outcomes during the surgical correction of Idiopathic scoliosis (IS).

For that a total 150 cases of IOM surgery IS were retrospective analyzed. Patients were agd®5
years and underwent surgery between 2013017. The neurophysiology system for the surgeon
"NIM-Eclipse system» (Medtronic) was used. MEP were registered on m.abdominis rectus,
m.abdominis obliquus, m.vastus lateralis, m.tibialis anterior.

Sixty-four (42,6%) cases were conducted on 20@50V Tc power, MEP amplitudes were close to
baseline and tended to increase to the interventions end. The IOM events were observed in 56
(37,3%) cases, when amplitudes were decreased more than 50% from baseline, but after easing
Tc power to 450-630V the potentials returned to baseline. In 30 (20%) cases were observed loss
MEPz in 24(80%) the potentials returned after washing the wound with a warm solution and rising
arterial pressue; in 5 (16,6%) caseg after surgical corection actions; and 1 (3%) irreversible MEP
loss case resulted lower paraplegia.

The loss of MEP is a consequence of corrective maneuvers on the spine. It can be explained by long
term changes in the functioning of the spinal cord under conditions of itshronic compression,
which leads to interruption of corticospinal conduction.
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Motor cortex mapping in patients with primary glial brain
tumors and structural epilepsy

Mikhail Aleksandrov 1, Aleksey Ulitirt, Irina Kostenkd, Malik Tastanbeko¥, Stanislav MalysheV,
Olga Toporkova

1Polenov Russian Neurosurgical Institute, branch of Almazov National Medical Research Centre, Saint
Petersburg, Russian Federation

Background
Glial brain tumors (GBT) adjacent to motor cortical areas (MCA) are associdteith tumor -related

epilepsy (TRE). We analyzed aspects of intraoperative motor mapping (IOMM) in the presence of
epileptiform activity in the peritumoral zone.

Material and methods

We studied 41 patients (m/f=18/23, age 1877) with GBT located in the M& were analyzed. All
patients underwent tumor resection in Polenov Russian Neurosurgical Institute in 20:2016.
IOMM was performed utilizing «lOM ISIS» hardware (Inomed, Germany). The trial group included
30 patients with TRE. Eleven patients in control@up had GBT without TRE. Motor function was
assessed postoperatively according to a conventional@rade score. Impairment degree and
duration were estimated.

Results

The presence of TRE does not reduce the possibility of the motor response during IOMMds ratio
2 1.0 (95% confidence interval 0.% 4.3)). However, current levels sufficient for IOMM in the trial
group were significantly higher than in control group (227 25 mA vs 16z 20 mA respectively;
p<0.01). In the early postoperative period there wa an increase in the motor deficit levels, with
more pronounced worsening in the trial group (p<0,05). Motor function recovery occurred before
the day 10-12 postoperatively in 21 epilepsy patients vs 9 controls.

Conclusions

IOMM in patients with TRE is pefiormed while motor neurons are in the state of altered reactivity.
This state is associated with higher current levels for IOMM. It may also contribute to a more
significant transient motor deficit in the early postoperative period.
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Quantitative bal ance assessment in SCA1 patientsz longitudinal

study.

1 11 A 371 AdedzédCherwosh | 11 Ah 320KARE ) 2T T A, Bidis Rakdwk
2AAUUdOEA

1Department of Clinical Neurophysiology, Institute of Psychiatry and Neurology, Warsaw, PolBegartment of
Respiration Physiology, Mossakowski Medical Research Centre, Polish Academy of Sciences, Warsaw, Poland,

sDepartment of Genetics, Institute of Psychiatry and Neurology, Warsaw, Pof@ehartment of Neurology,
Military Institute of Aviation Medicine, Warsaw, Poland

BACKGROUNRBpinocerebellar ataxia type 1 (SCA1) belongs to polyglutamine CAG repeat
neurodegenerative disorders involving principally the cerebellum, brainstem and spinocerebellar
tracts. One of the dominating symptoms is postural disequilibrium. As there is need of biomarkers

to follow the natural course of SCA we aimed to assess the progression of balance impairments by
static posturography.

METHODSThe subjects were: 26 symptomatic SCA1 patients (aged 39.2+12.4 yea&(350.716.3)
with mean disease duration 5.5 +5.1 and 38 agand gender matched healthy controls (HC). They
underwent static posturography during 5 years of observation. The movements of the center of feet
pressure (COP) during quiet standing with eyes agm (EO) and closed (EC) were evaluated by
calculation of: mean radius, developed surface area and COP movement velocity. Severity of ataxia
was evaluated with Scale for Assessment and Rating of Ataxia (SARA).

RESULTSAIl the COP sway measures have diffatestatistically significant from HC (p<0.001) since
the 1st visit. During the observation period the mean SARA increased in SCA1 group from 9.2+3.7
points to 14.4+3.9. There was significant rise of the COP sway measures after 2 years. All the
postural variables correlated with SARA from r=0.40 to r=0.53. Developed surface area with EO and
EC revealed the highest specificity (100%) and sensitivity (87.5%) of the results.
CONCLUSIONS®wr study confirmed that quantitative posturography reflects objectively

progression of postural disequilibrium in patients with ataxia. It might be a useful biomarker in the
future therapeutic trials.
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Re-examining the origin of medium latency reflex response of
soleus using single motor units.

Hilmi Uysal 1, Mustafa Gikem Ozyurtz, Mehmet Berke Goztepd + Al A1l g OEg 41 OEAO
1Akdeniz University, Faculty of Medicine, Antalya, Turk¥o¢ University, School of Medicine, Physiology
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Background:;

This study is inquiring the origin of the medium latency reflex response (MLR) that occurs in soleus
muscle when common peroneal nerve is electrically stimulated.

Material and methods;

In total, 23 SingleMUs from 9 males were obtained. During SMU redroent, 308 + 141 stimuli were
delivered. We investigated the duration of the inhibitory postsynaptic potential (IPSP) and

excitatory postsynaptic potential (EPSP).

Results;

Common peroneal nerve stimulation resulted in Mesponse at SEMG of TA muscle and.Rl in SOL
SEMG as well as accumulation of SMUs betweerr B0 ms after the stimulus. A reduction in firing
probability of SMUs was also observed and the reduction in discharge rate continued much longer
than the spike reduction probability in PSTH and CU3MlU This reduction in discharge rate was

followed by an increased discharge rate of SMUs. Duration of the IPSP obtained at PSF, 24.5+6.3 ms,
and the duration of EPSP, i.e. MLR, in PSF was found as 119.3+54.3 The latency of EPSP was found
higher in PSF and BMG as 68.3+9.9 ms and 74.5+9.7 ms, than PSTH and MMU which were 56.3+4.6
ms and 57.6%4.2 ms, respectively.

Conclusions;

There was a genuine la reciprocal inhibition followed by a stretctinduced reflex response in the

SOL. The first response was due the well-known la-IPSP pathway connecting antagonist muscles
and the second response, the scalled MLR in the literature, was an indirect stretch reflex response
caused by the Mresponse in the TA muscle.

This Project (3135) was supported by Akdeniz Uniuvesity Scientific Research Unit.
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Medium latency Soleus reflex responses induced by
transcranial magnetic and peroneal nerve stimulation.

Mehmet Berke Goztep® Mustafa Gérkem Ozyueh + AT Al R HdibE@ysalti OEA O
1Akdeniz University, Faculty of Medicine, Department of Neurology, Antalya, Tubk@g University School of
-AAEAET Ah OEUOET 11 CU $3AkBehinniveksityOraculty Ofdkdicie) Antalyat Tuddy A U h
Background:;

Sudden foot dorsiflexiongenerates medium and long latency responses in soleus muscle which are
thought to be the stretch reflex and have a spinal origin. Peroneal nerve stimulation results in foot
dorsiflexion and produces a medium latency reflex in soleus muscle (SOMLR). Simibrly,

transcranial magnetic stimulation (TMS) of motor cortex corresponds to the leg area evokes a
response analogous to SOMLR, referred to as soleus motor evoked potential 80 (SEMEP 80).
Material and Methods;

In this study, the origin of SOEMLR and ®L-MEP 80 were investigated in 15 healthy volunteers
using surface electromyography. SOMEP 80 was evoked by noinvasive TMS of leg area of motor
cortex on the scalp using a round coil. On the other hand, SBILR was obtained through electrical
stimulati on of the peroneal nerve during the foot was slightly dorsiflexed. Given that the contraction
of the tibialis anterior (TA) muscle results in foot dorsiflexion, so, the stretch reflex in the soleus
muscle. Therefore, the latency of SGULR and SOIMEP 80 was compared with the muscle action
potential generation in TA muscle with similar methodology, TA direct motor response and TA MEP.
Results;

The latency difference between SOMLR and TA direct motor response was 64,0 +4,0 ms while

the difference was61,4 +/- 5,6 ms between SOIMEP 80 and TAMEP.

Conclusions;

Comparable latency features and similar behavior pattern of the responses propose that S@LR
and SOEMEP 80 may have a related origin.

This project (3135) supported by Akdeniz University Scierfic Research Unit.
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The physiologic complexity of hand tremor motion identifies
the Parkinsonian tremor and essential tremor

Junhong Zhou?, Dongning Su?, Zhu Liu, Shuo Yany Ying Wang, Hua Pant, Tao Fengt
1Center for Neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing, Chitiada and Arthur
Marcus Institute for Aging Research, Hebrew SeniorLife, Roslindale, W&#Ajard Medical School, Boston, USA

BackgroundTremor is a common movemat disorder, including the parkinsonian tremor (PT) and
essential tremor (ET). The tremor motion is dependent upon the numerous underlying physiologic
interactions over multiple tempo-spatial scales. The dynamics of the tremor motion is thus

OAT | Bl AdcpavasterigtiesAf such physiologic complexity in PT and ET still remain unknown.
Here we hypothesize that the complexity of the hand tremor motion would be sensitive to the PT
and ET.

Methaods: Forty-eight participants with clinically-diagnosed PT and 4&ge-matched participants

with ET completed this study. The 36second tremor motion (i.e., the acceleration) of left and right
hands at resting state (i.e., resting tremor) and when the arms were outstretched horizontally (i.e.,
postural tremor) were measured. The multiscale entropy (MSE) was then used to quantify the
complexity of the tremor acceleration. Greater MSE means greater complexity.
Results:Participants with ET had significantly lower complexity of both resting and postural tremor
motion in left and right hands compared to those with PT (F>9.7, p<0.002). Those with lower
complexity of hand tremor had longer course of diseases (PT: r2>0.19, p<0.009; ET: r2>0.18,
p<0.005). Within the PT group, those with lower complexity had greater UPDR scores (r2>0.20,
p<0.006).

Conclusions:We here demonstrate firstof-its-kind evidence that the PT and ET induced different
pathological changes in the physiologic complexity of hand tremor motion. Such complexity metric
is sensitive to the disease duration andeverity, which may thus serve as a novel marker to help the
identification of these pathological conditions in clinical practice.
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A role for tremor analysis in the differential diagnosis of PD and
MSA

Dongning Su?, Shuo Yand, Wanli H#, Dongxu Wag!, Wenyi Kod, Zhu Lid, Ying Wang, Huizi

Mat, Junhong Zhot Hua Pant, Tao Fengt

1Center for neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing, CRitiada and Arthur
Marcus Institute for Aging Research, Hebrew SeniorLife, Boston, #&#vard Medical School, Boston, USA,
4Beijing Chaoyang Hospital, Capital Medical University, Beijing, China

"AAECOT OT A7/ AEAAOEOAOY 4EA Hikdhde (PDYBREIAMAIGDEE IsyistenA A O x A A
atrophy (MSA) is challenging due to the presentation of similar motor symptoWe thus aim to
develop a reliable marker derived from the tremor characteristics to identify the two conditions.
Methods: Ninety-one PD patients ad 49 MSAP patients were included. Each of them completed a
30-second test in each of the following conditions: resting and posture state. The tremor was
measured using electromyography (EMG) surface electrodes and accelerators. The dominant
frequency, resting tremor occurrence rate (RTOR) and harmonic occurrence rate (HOR) of the
tremor were analyzed.

Results:We observed that compared to the PD group, the dominant frequency of both resting and
posture tremor in the MSAP group was significantly higher inupper limbs (p  0.05), but the RTOR
(75.6% vs 20.4%,22=39.181, p 0.001) and the HOR of both resting and posture tremor (75.0% vs
7.9%,72=46.619, p 0.001) in MSAP were significantly lower. For earlystage patients, the
difference of harmonic occurrence rate between PD group and M$Agroup remained (87.5% vs
4.3%,72=27.565, p 0.001). The harmonic discriminated early PD from MSR with sensitivity of
87.5%, specificity of 95.7%, PPV of 93.3% and NPV of 91.7%.

Conclusion:The harmonic is a reliable measure to separate PD from MSA with high sensitivity and
specificity. Other parameters including dominant tremor frequency and tremor types could also
provide meaningful information for diagnosis. The convenient and neimvasive tremor analysis
would promote the diagnostic accuracy of PD and MSA.
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Point estimation and uninterrupted monitoring of resting
motor threshold by threshold -tracking transcrania | magnetic
stimulation

Gintaute Samusyte .23, Hugh Bostock, John Rothwell, Martin Koltzenburgt2

1Dpt. of Clinical and Movement Neurosciences, UCL Queen Square Institute of Neurology, London, United
Kingdom,2Dpt. of Clinical Neurophysiology, National Hospital for Neurology and Neurosurgery, UCLH NHS
Foundation Trust, London, United KingdoANeurology Clinic, The Hospital of Lithuanian University of Health
Sciences Kauno Klinikos, Kaunas, Lithuania

Conventiondly, RMT is defined as stimulus intensity eliciting a response in 50% of consecutive

trials and probabilistic approaches are commonly used for its estimation. Alternatively, threshold
can be defined as stimulation intensity required to maintain a responsef a specific size and

obtained by threshold-tracking. Here, we compare thresholédracking to well-established RMT
estimation methods.

RMT with conventional cutoff value of 0.05 mV was measured in 24 healthy volunteers (11 men;
median age 22 (range 1&%5) years; all selfreported right-handed) from the dominant first dorsal
interosseous muscle using thredethods:i) relative frequency (RF, 10/20 positive trial rule), ii)
adaptive maximuml EEAT EET T A DOI AAAOOA OAAODO 0 %3 Febting),0 AOAT /
and iii) threshold-tracking (TT). Measurements were repeated twice by a single operator on the
same day. Data is presented as mean + standard deviation.

No difference in mean group RMT estimates was observed between the methods (RF 50.6+£8.3;TPES
50.34£8.2, TT 50.94£9.1% maximum stimulator output (MSO); rmANOVA, p=0.228), but the duration
of procedure differed considerably (hnumber of stimuli: RF 60£26, PEST 19+£2, TT 12+4; rmANOVA,
p<0.001). All methods had excellent reproducibility (intraclass corlation coefficients: RF 0.89,
PEST 0.90, TT 0.88) and similar tesetest repeatability (smallest detectable change: RF 7.8%, PEST
7.3%, TT 8.9% MSO).

In conclusion, all methods provide the same value of RMT, but threshetichcking offers an

improved speed without fundamentally compromising reliability of repeated measurements. While
probabilistic methods provide point estimates only, thresholdtracking allows uninterrupted
monitoring of RMT and therefore opens new avenues in TMS research and its clinical application.
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The median nerve’s sonographic longitudinal diameter is quite
stable in healthy volunteers.

Janus Kaufmann Lindgvist 2, NilsWolfram?
1Departement of clinical neurophysiology, Rigshospital@tostrup, Copenhagen, Denmark

Background:
Carpal tunnel syndrome is a well known entity. Patients are shared within multiple clinical

specialities both surgical and medical. The true diffidty lies not within diagnosing the symdrome

but in distuingishing between pt’s that will benefit from surgery from the ones were a more
conservative approach could be preffered. The diagnosis is usually made clinically and supported by
nerve conduction stulies(EDX). In our clinic high resolution ultrasound(HRUS) is gaining teritory

xEAT OEA Al ETEAAI DPEAOOOA EO 116 OAI AAT AbOOG68 4E

sonographic appearance of the normal median nerve under the ligament ihe carpal tunnel in
asymptomatic volunteers.

Material and methods:

46 healthy age grouped volunteers were screened with a Boston questionaire as well as clinical and
with EDX. Afterwards they underwent sonography with measurements of the median nerve unde
the ligament. All measurements were made by a skilled expert. The median nerve was visualized
longitudinally aligned and the maximum and minimum diameter was noted as well as the wrigb
forearm ratio.

Results:

The greatest difference between the maximand minimal longitudinal diameter in all subjects was
0.5mm(calculations Will follow). We chose to express the difference as a ratio between the minimal
diameter and the proximal diameter. Mean ligament to wrist ratio was 0.93. Standarddeviation was
0.097 resulting in a lower limit of 0.74

Conclusions:

The median nerve diameter is quite uniform in healthy volunteers without much difference in
longitudinal diameter. and a notch sign indicates pathology.
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Intraneural collateral circulation in the median nerve
mimicking carpal tunnel syndrome

Eszter Balazs-Becsit, Janus Kaufmann Lindqvist Nils Wolframt
1Department of Clinical Neurophysiology Rigshospitalet, Glostrup, Denmark

BackgroundPatients with end gage kidney disease under dialysis treatment are often referred to
neurophysiological examination with the suspicion of CTS (carpal tunnel syndrome). Previously
only 1 case was reported, where CTS was mimicked by proximal median nerve damage and
intraneural collateral circulation in a patient with radiocephalic fistula. (N. Wolfram et al. 2014)
Material and Methods:We reviewed the EDX (electrodiagnostic studies) and HRU (High resonance
ultrasonography) findings in 7 patients with AVF(arteriovenous fistuld: 6 with radiocephalic

fistula and 1 with brachiocephalic fistula, with the clinical presentation of CTS.

Results:All 7 patients presented pain and paraesthesias in the thumb, 4 of them described
worsening during the dialysis sessions. 6 patients hadM in their medical history. EDX showed
signs of axonal PNP in 4 patients, in 2 patients sensory and motor changes were found in n.
medianus, not consistent with CTS, 1 patient was not examined by EDX because of an ICD unit. HRU:
all 6 patients with radiocephalic fistula presented intraneural hypervascularization and collateral
circulation in the ipsilateral n. medianus. No similar changes were observed in the patient with
brachiocephalic fistula.

Conclusions:Intraneural collateral circulation in the median nerve was a consistent finding in
patients with radiocephalic fistula, but was not seen in the patient with brachiocephalic fistula.
Further studies are required to determine the causative agent and the precise relationship to
radiocephalic fistula.
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Ultrasound evaluation of presumed carpal tunnel syndrome
after distal radius fracture

Eszter Balazs-Becsit, Janus Kaufmann Lindqvist Nils Wolframt
1Department of Clinical Neurophysiology Rigshospitalet, Glostrup, Denmark

BackgroundCTS (carpatunnel syndrome) has been reported as one of the major complications
following DRF (distal radius fracture). The diagnosis is usually based on clinical examination and
EDX (electrodiagnostic studies). We examined the role of HRU (high resonance ultrasoragry) in
differentiating CTS from other involvement of the median nerve in patients with DRF.

Material and Methods:17 patients with prior DRF and clinical presentation and EDX findings
consistent with CTS were examined by HRU. 2 of these patients weragtiosed and surgically
treated for CTS prior to the HRU examination, with no benefit.

Results:The EDXs were consistent with CTS of different severity grade in all 17 patients.

HRU examination of the median nerve revealed compression of the median nerve at the level of the
carpal tunnel in 2 cases. In the other 15 patients no sign of compression was found under the
transverse ligament, but permitted to visualise focal or segmeat thickening, alteration of the
fascicular structure of the median nerve (all 15 cases), neuroma (6 cases) and increased
vascularization (3 cases ) on the side of the fracture.

Conclusion:HRU is a noAnvasive and reliable method, that allows diagnostiaccuracy in the
assessment of median nerve injury following DRF. HRU showed a specificity superior to common
EDX on determining the nature of the median nerve involvement in our patients and helped
differentiating from the presumed CTS.
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Muscle ultrasound improves fasciculation detection in some
muscle in patients with amyotrophic lateral sclerosis

Dejan Georgievth . A L AL, Gre§dr Gnhejes Janez Ziddr
IInstitute of Clinical Neurophysiology, Ljubljana, Slovenia

Backgroundfasciculationsrepresent brief spontaneous or triggered contractions of motor units

that can be seen as flickering movements under the skin and represent a valuable sign of lower
motor neuron lesion. It is sometimes difficult to detect fasciculations clinically and/or
electromyografically (EMG). Muscle ultrasound (MUS) is a promising tool that can aid to the better
detection of fasciculations.

Materials andMethods: 12 patients (4 females, mean age 68.75+12.04, mean disease duration
4.25+2.09) diagnosed with amyotrophic ateral sclerosis were included in this pilot study. EMG
needle was inserted under US guidance into right biceps brachii (BB), first dorsal interousseous
(FDI) and rectus femoris (RF) muscles. Location of needle tip was marked and remained stationary
during 90 seconds of recording. Two experienced neurophysiologists independently counted the

1T O ARO T £/ EAAOAEAOI AOETT O A&OT 1 OvwAsugédtoasdessA - 53 OA
interrater reliability. Wilcoxon sign-ranked test was used to compare the numbesf fasciculations
detected by the use of EMG vs. MUS.

Results:There interrater reliability was excellent (v=0.985, p<0.0001). The number of fasciculations
detected by EMG and MUS was not significantly different for BB (p=0.600) and FDI muscles
(=0.753)8 (1 xAOAOh OEA 101 AAO 1T £ -53 ANMOBRNIOHARFZAZAOAEA
muscle was significantly higher compared to the number of EMG detected fasciculations (Mdn=2,

) 1 2% 4 A0y p=0.008).

Conclusions:MUS seems to be superior to EMG in dsiting and quantifying fasciculations in some,
but not all muscles. Further studies are needed to standardize the use of MUS in detecting
fasciculations in neurological diseases.
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Nerve ultrasound in the assessment of posterior interosseous
nerve syndrome: a useful tool?

Cid Aurelio Delgado Pugley Yiyang Lin-Miao?, Alba Leon Jorbg Nuria Alvarez LépezHerrerot,
Jesus Ares Vidal

IClinical Neurophysiology Department. Hospital del Mar, Barcelona, Sg@iagnostic Imaging Department.
Hospital delMar, Barcelona, Spain

BACKGROUND

Nerve ultrasound (NUS) is a technique recently introduced in the routine assessment of
neuromuscular diseases. In carpal tunnel syndrome adding a morphological test to the routine
electrophysiological assessment does not arease neither cost nor excessive time to the exam.
However, there is an ongoing debate if this kind of studies should be introduced in the
neurophysiology laboratory and be performed by a neurophysiologist.

MATERIAL AND METHODS

We present a case in whiclperforming NUS at the same appointment as electromyography (EMG)
and neurography implied a change in diagnosis and treatment. A §&ar-old male subject was
scheduled for EMG and nerve conduction studies (NCS) due to an acute wrist drop following a 30
minutes nap. An acute compression of the radial nerve was suspected and EMG and NCS were
performed to identify a possible radial mononeuropathy and exclude abnormalities in other nerves,
plexus or roots.

RESULTS

It was identified a pure motor lesion distal b triceps innervation, indicating a posterior
interosseous nerve (PIN) syndrome. Additionally, a NUS exploration of the median, cubital and
radial nerves was performed, and a hyp@nechoic mass was identified close to the supinator
muscle and in contact wih the PIN. A magnetic resonance imaging (MRI) was performed confirming
previous findings.

CONCLUSIONS

This case is interesting because it depicts not only an infrequent entrapment neuropathy, namely
posterior interosseous nerve syndrome, but also the addkvalue that an easily available
morphological study in a neurophysiology laboratory could have.
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Acute ultrasound architectural and sEMG changes in distal
biceps brachii muscle with different contraction types

Ovidiu Constantin Banea 1, SigurjonStefansson, Fernando Bazah Eysteinn ivarsson, Aron Dalin
Jonasson, Ingvar Hakon Olafssoh) Paolo Gargiulé

1Clinical Neurophysiology Unit, Neurology Department, National University Hospital of Iceland, Reykjavik,
Iceland,2Radiology Department, Natioal University Hospital of Iceland, Reykjavik, IceladNeurosurgery
Department, National University Hospital of Iceland, Reykjavik, Icelai8thool of Science and Engineering,
Reykjavik University, Reykjavik, Iceland

Background:
Ultrasound musclethickness (MT) measurements may offer a valid and reliable method for

estimating muscle size (Abe et al, 2014). It was observed that the anterior fascicles of the distal
biceps brachii (dBB) inserted to the aponeurosis at an average angle of 17° at 2 confrthe
myotendinous junction (MTJ) when the elbow was extended. The angle changed to 21° with flexed
elbow (Asakawa et al, 2011). Purpose of this study is to reveal the acute changes and the
relationship between architectural parameters and surface EMG (8K5) of biceps brachii muscle
with different contraction types.

Material and Methods:

Five unimpaired participants have been advised to perform 4 different exercises with their right
biceps brachii: concentric contraction, eccentric contraction, isometricantraction and isokinetic
contraction-extension.

With relaxed muscle and the elbow at 114120° we measured the anterior fascicle angle insertion
and MT at 2 and 4cm from the MTJ in baseline condition and after 30, 60, 90 and 120 seconds of
effective contaction. We used Natus InVisus 12 MHz transducer. Muscle activity was recorded
continuously using Kine wireless sSEMG Icelandic equipment with a sensor placed on the line
between the medial acromion and the cubital fossa at 1/3 from the cubital fossa. Maxavoluntary
contractions were performed prior to data collection to standardize the loading history of the
muscle to derive the contraction levels.

Results and conclusions:

Preliminary data showed 2030% increment of MT after the 2 minutes concentric comaiction while
the anterior fascicle angle insertion increased up to 30°.
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Cooling the skin for assessing trigeminal small -fibre function

Caterina Maria Leone 1, Andre Dufoug, Giulia Di Stefang Andrea Truinit
1Department of Human Neuroscience Sapienza University, Rome, Ha§CA, U7364, University of
Strasbourg/CNRS, Strasbourg, France

BackgroundTo investigate whether cold thermal cutaneous stimulation evokes reproducible CEPs
from the trigeminal territory a nd may prove a reliable diagnostic tool in facial neuropathic pain.
Methods: Using a novel device consisting of micr®eltier elements able to steep cooling ramps of up
to -300°C/s we recorded cold evoked potentials after stimulation of the supraorbital ahperioral
regions in 15 healthy participants and in two patients with exemplary facial neuropathic pain
conditions. In healthy participants and in patients we also compared cold evoked potentials with
laser evoked potentials.

Results:In healthy participants cold stimulation evoked reproducible scalp potentials, similar to
those elicited by laser pulses, though with a latency 3fhs longer, consisting of a vertex complex,
preceded by a negative component over the contralateral temporal areas. Unlike LEPsyiqral cold
stimulation did not yield shorter latency and larger amplitude CEPs than supraorbital stimulation.
In patients with facial neuropathic pain, cold evoked potential recording showed the selective
damage of cold pathways, providing complementarinformation to laser evoked potential
recording.

Conclusion:Our clinical and neurophysiological study shows that this new device, evoking
reproducible scalp potentials, provides reliable information on trigeminal cold smalfibres and
might be useful forinvestigating patients with facial neuropathic pain.
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Brainstem auditory evoked potentials in patients with primary
SEECOAT 60 OUl AOoi i A
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charaderized by dysfunction of exocrine glands. Central nervous system (CNS) involvement is

estimated to be present in 360% patients with pSS. The aim of our study was to evaluate

parameters of brainstem auditory evoked potentials (BAEP) in pSS patients withbalinical

neurological deficit, and without otolaryngological abnormalities.

Material and Methods:36 patients with pSS (35 women, 1 man, mean age 49.3 years old) and 40

healthy controls, sex and agenatched were studied. They did not suffer from diseastat could

have affected the brain electrical activity. Clinical neurological and otolaryngological examinations,
laboratory parameters (C3 and C4 component, ANA antibodies, RF levels), brain imaging (CT or

MRI) and BAEP were performed. Statistical analysivas performed using the Statistica 10.0 PL

software.

Results:In none of the patients were the abnormalities on brain imaging found. Abnormal BAEP

were recorded in 6 patients (16,6%). pSS patients had a longer mean wave | and V latency and mean
wave IlI-V and }V interpeak latencies than the controls. There were no correlations between BAEP
parameters and laboratory tests.

Conclusions:

1.In pSS patients without clinical central nervous system impairment the auditory pathway

disturbances could be found.

2.Disorders of the brain bioelectrical activity in the course of pSS may be associated with an ongoing
autoimmune process.

3.The analysis of BAEP may be useful methods of assessment of the CNS in patients without clinical
neurological sympto
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Neurophysiological assessment of cognitive functions in
patients with multiple sclerosis

Magdalena TorbusPaluszczak," A A O A -RoAZAKD Bwa Niewiadomskah 0 Ax A¢ $¥ AOAET »
IMedical University Of Silesia, Faculty Of Public Health, Department Of Basic Medical Sciences, Bytom, Poland,
2Medical University of Silesia, Department of Neurology in Zabrze, Zabrze, Pdlstedlical University of Silesia,

Faculty of Public Health in Byim, Department of Biostatistics, Bytom, Polartdniversity of Humanitas, Institute

of Psychology, Sosnowiec, Poland

BackgroundCognitive dysfunction concerns about 40% to 75% of subjects with multiple sclerosis
(MS). The aim of the study was to check thesefulness of neurophysiological examinations in
assessment of cognitive functions in patients with MS.

Material and Methods:61 relapsing-remitting MS patients and 21 healthy volunteers participated in
the study. The patients were divided into two groupsA - 30 patients with short disease duration
(time from first symptoms was less than 5 years); and B31 patients with long disease duration
(time from first symptoms was more than 10 years). Neurophysiological tests were performed in all
patients: eventrelated potential (P300), somatosensory evoked potentials (SSEP), visual evoked
potentials (VEP). In addition, the Hospital Anxiety and Depression Scale (HADS), the Montreal
Cognitive Assessment Scale (MoCA), and the Wechsler Intelligence Scale subsdadeks in
Pictures and Symbols of Digits) were done.

Results:In patients with MS the mean latencies of P100, P23 and P300 were significantly longer
than compared to controls. Prolongation of P300 was associated with worse education. Patients
with longer disease duration had tendency to have longer latencies of P300. An association was
found between results of psychometric tests and everrelated potential P300.

Conclusions:Event related potential (P300) is useful in clinical practice to assess cognitiverfctions
in MS patients.

174



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

P37-F

Predictors of cognitive impairment in patients with mine blast
injury
OleksanSolonovych !

1The State Institution "romodanov Neurosurgery Institute, National Academy Of Medical Science Of Ukraine",
Kiev, Ukraine

BackgroundMine blast injury is accompanied by traumatic brain injury (TBI) in 66100% of cases.

TBI is associated with cognitive impairment (Cl). However, predictors of Cl in this patients (pts) are
studied insufficiently.

Material and Methods:115 men aged 18 to 45 yea with mild TBI caused by using of mineblasting
weapons. Cognitive functions were evaluated by using MoCA test, HADS scale. Cognitive dysfunction
xAO ARAZET AA AO -T#A S c¢u OAI OAOG8 "AOEAAO O1 OOET A
guantitative electroencephalography (QEEG) and cognitive evoked potentials P300 (CEP P300),
were performed.

Results. In binary logistic regression predictors Cl were complaints on headache and fatigability (OR
2.52,95% CI 2.669.7, p = 0.02), increased tendon refles (OR, 2.6, 95% CI 1.22.32, p = 0.017),

higher HADS anxiety level (OR.8, 95% CI 1.52.2, p = 0.04), changes of alpha rhythm frequency
(OR-1.02, 95% CI 1.011.04, p = 0.004), decrease of alpha rhythm amplitudes (GR.07, 95% CI
1.03z1.11, p <0.001)dysfunction of nonspecific median structures (OR 1.02, 95% CI ¥D04, p =
0.033), decrease of P3 peak amplitude (OR 2.6, 95 % CI 1518, p = 0.003) and increase of CEP

P300 latency (OR 1.07, 95% CI 1.6B12, p = 0.002). In multinomial logistic regresion the

independent predictors of Cl were decrease of alpha rhythm amplitudes, decrease of P3 peak
amplitude and increase of CEP P300 latency.

Conclusions:changes in gEEG and CEP P300 parameters are reliable independent predictors of Cl in
pts with TBI affected by mine blast trauma.
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Motor evoked potentials elicited by TMS in Hirayama disease 7
systematic review of the literature.

Jan Bembenekth " T | A B, Avona EutkOngka* AOOOU 6 AOE A
1Department of Clinical Neurophysiology, Institute of Psychiatry and Neurology , Warsaw, Pdand,
Department of Neurology, Institute of Psychiatry and Neurology, Warsaw, Poland

Background:
Hirayama disease (HD) is a rare motor disorder mainly affectingoung men. It is characterized by

atrophy and unilateral weakness of forearm and hand muscles corresponding to a-TT myotome
distribution. The progression is usually seHlimiting. The etiology of HD is not fully understood.

Motor evoked potentials (MEP$ seems to be useful in pyramidal tracts damage evaluation.

Material and Methods:

We searched PubMed for original papers evaluating the use of transcranial magnetic stimulation

Al EAEOAA - %00 EI ($ O OEI mnc8mpscn® o AT AR UAIx.
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Results:

We found six articles using the above key words which met inclusion criteria. Number of

participants was small (78 and 55 control group), diagnostic procedures and methodology varied.
Abnormal central motor conduction time was found in 17.1% of patients ione study whereas it

was normal in 2 other studies. Peripheral motor latency (PML) was evaluated in one study which
found abnormally increased PMLs in at least one tested muscle in 16/41 (39.0%) of HD patients.
Abnormal MEP parameters were found in 3 studs in 14.3100% patients. They were not evaluated

in one study and in two were normal in standard and flexed neck position. In one study inconsistent
results in MEP size after neck flexion in patients after treatment with neck collar were found.
Conclusions:

Although MEP parameters may be abnormal in some HD patients, these have not been thoroughly
assessed yet. Further studies are indispensable to evaluate their usefulness in assessing pyramidal
tracts in HD.
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Evaluation of Visual Pathwa ys with Visual Evoked Potentials in
Vitamin B12 Deficiency Patients

Hacer Erdem Tilki th / T O @ 9mgA UNVGAD " AUE]
1Departmant of Neurology, Ondokuz Mayis University, Samsun, Turkey

Background¥itamin b12 is a watersoluble vitamin and a wide variety of nerologic symptoms and
signs were encountered including ataxia, loss of sensation, muscle weakness, hyperactive reflexes,
incontinence, also it may not cause any symptoms in many patients.

Material and Methods:In our study, we have included asymptomatipatients. The diagnosis of
vitamin B12 deficiency was based on low serum vitamin B12 level (<150 pg/ml). Forty patients

with vitamin b12 deficiency and control group were included in the study. Vitamin B12 levels were
intended to determine the existence o possible relationship between P100 latency and amplitude
values.

Results:Visual acuity was found normal in all the patients. The mean vitamin B12 level was 96
pg/ml in the patient group and 374 pg/ml in the control group. Eight patient (%20) with vitamin

B12 deficiency was determined megaloblastic anemia. In vitamin B12 deficiency patients mean
P100 latency was 104+8 ms and mean amplitude was 8,1+4uV. Patients with vitamin B12 deficiency
P100 latency compared to the control group was significantly prolaged (P<0,01). P100 wave
amplitude did not find a significant difference between the cases and controls. Similarly, the P100
latency values of patients with hyperhomocysteinemia and megaloblastic anemia was significantly
prolonged (P<0,01). The possible rason for delayed latencies in vitamin B12 deficiency could be
demyelination in visual pathways.

Conclusions:As a result, pattern shift visual evoked responses may identify the subtle changes in
the visual pathways easily in vitamin b12 deficiency patierst even when there is no evidence of
clinical abnormality.
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The relationship between Age and SICI parameters obtained
with Threshold Tracking TMS

Saren @rskov?, Christina Sherzhuang Nielsea, Kirsten Pugdaht, Anders Fuglsang-rederiksent,
Hatice Tankisi?
1Aarhus University, Arhus N, Denmark

Background
Recently developed threshold tracking TMS (T-TMS) paired pulse techniques have been shown to

be of benefit in clinical diagnostic practice. Reduced Short Interval Cortical Inhibition (SICI) with
increasing age has been shown in several studies using contienal paired-pulse TMS techniques.
However, TT-TMS SICI parameters did not correlate to age in healthy subjects in a previous study
(Shibuya et al, 2016). We aimed in this study to present the preliminary results of our normal
material on TT-SICI and theelationship between SIClI measurements and age.

Material and Methods

Thirty -three healthy subjects (mean age:51.06+2.48, range:2Z&) were included. Pairedpulse TT-
TMS was undertaken using a 90 mm figuref-eight coil applied to the motor cortex, with airrents
generated by BiStim system controlled by Qtrac software. The motor evoked potential (MEP)
response was recorded over the first dorsal interosseus (FDI). MEP amplitude was set to a target
value of 0.2 mV, and the changes in the intensity of the tegimulus required to generate this target
MEP were measured. The relationship between age and SICI measurements were analyzed using
regression analysis.

Results

Resting motor threshold (RMT)(MSO, %) (mean: 54.43+2.41) and SICI (%) at 1ms (12.01+1.86),
2.5ms (11.02+1.65), 3ms (8.20+1.69) and-Ims (5.93£1.12) on TFTMS were analysed. RMT
increased with increasing age (r=0.45,p=0.08), while age had an inverse relationship with SICI on
1ms (r=-0.49,p=0.003), 2.5ms (r=0.45,p=0.008), 3ms (r=0.41,p=0.019) andl-7ms (r=-
0.41,p=0.017).

Conclusions

SICI parameters closely relate to age for TTMS similar to previously reported conventional
TFurther studies are required with large groups of healthy subjects.
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Reliability of BAEP, MEP and blink reflex (BR) combination in

posterior circulation ischemic stroke

£0ADUT EA 1D OHBIE P SO@RAA 11, DartebAddmerE
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Czech RepubliéRadiologické klinika Fakulty zdravotnickych studii UJEP v Usti nad Labem a Krajské zdravotni,

a. s- Masarykovy nemocnice v Usti nad Labem, o. z., Usti nad Labem, Czech Réjgabliachirurgicka klinika

Fakulty zdravotnickych studii Univerzity . E.BuUT i O 2 O0p 1T AA |, AAAgMadarykoAEOET L
nemocnice v Usti nad Labem, o. z., Usti nad Labem, Czech Republic

Background# 4! * A@AI ET AGETT AO A OCIi1 A OOAT AAOAG EIT Al
region is often inconclusive. The ian of our study is to evaluate the sensitivity and specificity of
neurophysiological methods - BAEP, MEP ad blink reflex (BR)and comparison with imaging

methods (DWI) results.

Methods: Group of 20 patients with clinical suspicion of acute ischemidr®ke in vertebrobasilar

region were evaluated from April to December 2018. The average time between onset of stroke and
neurophysiological examination was 4,35 day. The patients with history of previous stroke and with

the CT signs of acute supratentoriadtroke were excluded. A combination of three

electrophysiological methods (Blink reflex, MEP and BAEP) were used. Time of electrophysiological

AoAil ET AOETT AEAT 860 AGAAAA omnm 1 ET OOAOG8 )1 Al 1l DBAO
abnormity patterns were correlated with the clinical presentation and with the DWI findings.

Results:MEP abnormality (unilateral significant central motor latency prolongation) was observed

in 6/20 patients. BAEP central abnormality (prolongation of wave IHV latency) was detected in

only 4/20 patients. Blink reflex abnormality was found in 14/20 patients: In 1 case early response

latency prolongation, other abnormalities were related to late responses. 6x observed we typical

pattern of R2 and R2c prolongation/ mésing while stimulating on the site of damage. We assume

abnormal electrophysiological test can help to indicate patients with a normal CTAG to DWI. There

is a need for a larger group of patients to generalize the results.
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New mobile application fo r adaptive threshold hunting in
transcranial magnetic stimulation

Petro Julkunen 1.2
1Depertment of Clinical Neurophysiology, Kuopio University Hospital, Kuopio, Finkidehartment of Applied
Physics, University of Eastern Finland, Kuopio, Finland

BackgroundUse of transcranial magnetic stimulation (TMS) in clinical neurophysiology has

expanded as navigated TMS and repetitive TMS therapies have gained popularity. Clinical

applications and scientific studies often apply adaptive threshold hunting (AH) to determine motor
threshold (MT). MT expresses corticospinal excitability, and it is used as a baseline stimulation

intensity (SI) for modulatory, therapeutic and mapping procedures. Currently available tools for

ATH are systemintegrated tools and stand-alone software. Systervintegrated tools are rare, and

the available standalone software require a dedicated computer adding to laboratory spaee

requirements. )

Material and Methods:| programmed an AndroidA AOAA OAAOO0O%346 11 AET A ADE
allow for a simple recording of MTs with sharing capabilities and logging. The application applies
parameter estimation by sequential testing and was named after Pentlands BestPE®Ttine [1].

The application is free through Google Play. For comparisompplied Motor Threshold Assessment

Tool 2.0 [2] as a reference method. | used data gathered from 15 healthy volunteers to simulate

realistic motor evoked potentials (MEPS) utilizing random generator which considered the

experimentally measured individual mean MEP amplitude and variation at different Sls [3].

Resultss4 EA - 40 1T &£ OEA AEAZAOAT O 1 AOGET AO ACOAAA xAlI
OECI EAXAEAAT O AEAZAOAT AA AAOxAAT OEA -40 AAOCAOI ETA
Conclusions:The bestPESRpplication produced similar MTs with the reference method, and will

help investigators to determine MTs and to log results.

References:

[1] Pentland A, PerceptPsychophys, 1980.

[2] Awiszus F and Borckardt JJ. http://www.clinicalresearcher.org/software.hin, accessed

19.10.2012.

[3] Kallioniemi E, et al. BrainStimul, 2018.
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The influence of transcranial magnetic stimulation on the
recognition and processing of visual information,

Rafal Rolat, Lidia Naurecka, Bartosz Sierakowsk, Wiktoria Kasprzycka, Grzegorz Chabik
IMilitary Institute of Aviation Medicine, Warsaw, Polan&Mlilitary Institute of Technology, , Poland

Processes of focused attention allow to focus the stream of attention on a specific visual stimulus
from the environmental context. The posterior parietal cortex (PPC, Posterior Parietal Cortex) is a
region of the cortex engaged in focused attention processes, related to the search for goals of a
specific visual context

Transcranial magnetic stimulation with a series of stimul(repetitive transcranial magnetic
stimulation - rTMS) is a method of modulating brain plasticity.

We have investigated the effect of rTMS in 20 healthy volunteers. All of them gave written informed
consent to the study. rTMS was applied on posterior paatal cortices V1 on both hemispheres with
the inhibitory Theta Bursts paradigm with the intensity of 70% of motor threshold. The targets
were visualized with the neuronavigation system. Immediately after the stimulation, the functional
MRI was performed wth the protocol of recognizing of significant military objects from the visual
field. In subgroup of participants (n=15) after the stimulation there were significant reductions in
blood flow within V1 cortices. The studies of reaction times after the rTM&so revealed the
inhibitory effect of rTMS on the reaction times and recognition performance of significant (military)
objects in the visual field. There were no side effects reported by participants and observed by
researchers during the whole study.
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Estimating number of trackable axons in excitability -testing
using simulated CMAP scans

Thijs Nass?, Boudewijn Sleutjes 1, Maria O. Kovalchuk Jan Buitenweg Leonard H. van den Betfg
Hessel Fransseh

1Department of Neurology, Brain Center Rudolf Magnus, University Medical Center Utrecht , Utrecht,
NetherlandsZzBiomedical Signals and Systems, MIRA, Institute for Technical Medicine and Biomedical Technolgy,
University Twente , Enschede, Netherlands

Background:Excitability -testing enables assessment of treatment medication and provides insights
into the underlying pathophysiology in neurodegenerative diseases. Excitability properties are

mostly obtained by tracking threshold changes for a target compouwhmuscle action potential

(CMAP), which constitutes the response of a group of axons. As such, it obtains averaged excitability
changes of axons in a nerve, which may mask subtle changes in single axons. The size of this group
over which is averaged is howver unknown. Axon loss further varies the size of this group. This
study is a first step into estimating the size and variability of this group using simulated CMAP

scans.

Materials andMethods: Using a computer model to generate simulated CMAP scans, @gtimated

the number of probabilistically active motor units (MUs; i.e. motor axons and their innervated

muscle fibers) at target CMAPs of 20%, 40%, and 60%. Input parameters involved number of MUs,
their randomly assigned thresholds and size distribution 10000 simulated CMAP scans were
generated using 100 and 250 MUs as input.

Results:At 100 MUs, a median of 47, 55, and 55 MUs were probabilistically active at target CMAPS of
20%, 40% and 60%. These numbers increased approximately in ratio with 250 MUK a target

CMAP of 40%, the threshold range to generate this target was 0.61 mA at 100 MUs and 0.64 mA at
250 MUs.

Conclusion:Using simulated CMAP scans, we successfully estimated the group of axons that are
tracked during excitability-testing and their potential impact on threshold changes.
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TMS-Ultrasound: a potential tool for examining MND

Isabella Kaczmarczyk t, Emma HodsorTole?, Vishal Rawijt, Alberto Botter3, John RothweH, Nikhil
Sharméa

1Department of Neuromuscular Diseases, UCL Queen Square Institute of Neurology, University College London,
London, United KingdontHealthcare Science Research Institute, Manchester Metropolitan University,
Manchester, United KingdorDepartment of Electraics and Telecommunications, Polytechnic University of

Turin, Turin, Italy,*Department of Clinical and Movement Neurosciences, UCL Queen Square Institute of
Neurology, University College London, London, United Kingdom

Introduction : Motor neurone diseaseg¢haracterised by upper and lower motor neuron

degeneration, affects muscle at the superficial and deeper levels. Motor function can be evaluated
non-invasively using TMS, recording surface EMG that is useful but limited by access to deeper
muscles. Ultrasaind can provide a broader view of these muscles, although it is unknown whether
we can use US to measure TMS muscle contraction. We hypothesise that there will be a positive
correlation between EMG and US measures, in a healthy population. FMS is imporant as a
potential tool for examining MND patients, with degenerative onset in muscles that are difficult to
probe with EMG.

Methods: TMS was applied to LefM1 & US&SEMG measured RightDI (Hanakawa et al., 2009)
(n=5, 4F, Ave.age=22.6+3.6 years). EMG wasenitored using ultrasound-compatible surface EMG
electrodes. Concurrent motion tracking of ultrasound sequences indicated characteristic movement
information of the FDI in relation to TMSinduced MEPs. EMG and US recordings were monitored in
10 randomised blocks at 10% increments of TMS intensities.

Results:The EMG recruitment curve demonstrated a sigmoidal relationship between stimulation
intensity and MEP peak amplitude. The US recruitment curve was highly correlated (r=0.952)
following a similar pattern although it appears to be leftward shifted; this requires further
replication. We can pick up muscle contraction at 20% earlier with ultrasound (t=0.16).
Conclusion:TMS combined with US complements EMG. TMS can be used where EMG can be
challenging suchas the tongue or deeper muscles. Future work will expand this to other standards
of TMS protocol.
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Novel telemetric approach to assess the progressing impact of
diabetes on the peripheral nervous system

Martin Skov 1.2, Hatice Tankis#3, Vladimir Machkov4, Jesper Madseh Michael Pederseh
1Comparative Medicine Lab, Department of Clinical Medicine, Aarhus University, Aarhus, Denmark,
2International Diabetic Neuropathy Consortium (IDNC),2Department of Clinical Neurophysiology, Department
of Clinical Medicine, Aarhus University, Aarhus, Denmdablepartment of Biomedicin, Aarhus University, Aarhus,
Denmark

BackgroundDiabetic neuropathy (DN) is a common condition. At the moment, it is un@ehow and
when the autonomic changes develop in relation to the somatosensory signs. As alternative, animal
studies using experimental models of diabetic neuropathy represent a way to elucidate the sensory
and autonomic changes associated with developmenft DN. This study addresses the challenges
associated with continuous measurements of sensory and motor nerve function, focusing on the
sciatic-and tail nerve function in rats, by developing a novel telemetric implant and Qtrac, a
threshold tracking software for excitability studies.

Material and Methods:At first a front-end-sensor consists of an amplificationand filtration stage is
developed through multiple iterations to determine the best configuration for the amplification,
filtration, PCB layoutand battery use. To make the implant wireless a PSoC4 BLE is uggekults:A
preliminary study on 8 rats, shows no significant different between, using the standard Qtrac setup
and the newly developed frontend-sensor. As all the data still havened beerrqecessed. A finally
verdict is still to come. But as off today it seems very promising that the FES can be a new and
important tool to the Qtrac setup in animal models.

Conclusions:Multiple different designs were tried out; all with pro and cons. In theend, a new
instrumental amplifier (ad8237) with a double clipper input circuit, was considered as the best
choice. A fully functional telemetric prototype is expected to work as a pramp in a regular
electrophysiology setup within the next 6 months.
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The utility of MVRCs in differentiation of neurogenic and
myopathic muscles

Lotte Hardbo Larsen 12, Rikke Soegaard Kristense, Agnes Witt2, Anders Fuglsang
Frederiksent.2, Hatice Tankis}:2

1Department of Clinical Neurophysiology, Aarhus University Hospital, Aarhus, Denrd@dpartment of Clinical
Medicine, Aarhus University, Aarhus, Denmark

BACKGROUNMuscle Velocity Recovery Cycles (MVRCs) is a simple and fast method providing
indirect measures of muscle membrane properties in vivo (Z'Graggren and Bostock, 2009). The aim
of this study was to examine whether MVRCs can differentiate neurogenic from myopathic muscles.
MATERIAL AND METHODSEifteen patients with severely denervated anteriottibial muscle and 16
patients with non-inflammatory myopathy were prospectively included. In addition to conventional
nerve conduction studies and electromyopgraphy, all subjects were examined with MVRCs in the
anterior tibial muscle. This provided parameers of muscle relative refractory period (MRRP), early
supernormality (ESN) and late supernormality (LSN). The results were compared to 29 age
matched healthy control (HC) subjects.

RESULTSMRRP was significantly increased and ESN and LSN were reduagedeurogenic muscles
compared to myopathic muscles @est, p<0.001) and HC {test, p<0.001). MVRC parameters could
differentiate neurogenic muscles from myopathic muscles and HC with the highest sensitivity and
specificty for MRRP (AUC=1, Accuracy=100%1VRCs in myopathic muscles were also significantly
different from HCs (ttest, p<0.05). MVRC parameters in myopathy appeared in between neurogenic
muscles and HCs and there was a high overlap between myopathy and HCs (AUC range:@6535,
Accuarcy range67%-80%). There were 4 myopathy patients with normal MRRP, decreased EAN
and LSN compared to values both in neurogenic muscles and HCs.

CONCLUSIONShese preliminary results suggest that MVRCs can differentiate neurogenic muscles
both from myopathic muscles and HCs. In contrast, MVRC parameters in myopathic muscles
resemble those in HCs. Further studies in larger groups are necessary.
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Exercise provokation of stimulated sfemg, an attempt to
increase the diagnostic yield in myathenya gravis

Avat Allah Farouk Hussein 1
1Qinical Neurophysiology, Cairo, Egypt

Singlefiber EMG provides the most useful test in diagnosis of myasthenia gravis suspected
patients. Stimulated SFEMGs a useful , easier technique as compared to volitional SFEMG ,as it
needs lesser cooperation of the patient, in an attempt to increasts diagnostic yield , it is done after
exercise , detection of the post exercise exhaustion in the form of increased jitter and
neuromuscular blocking. Objective: To estimate jitter values in myasthenia gravis patients pre
and post exercise and to dect if any prolongation of the jitter or blocking occur.

Methods: Twenty confirmed myasthenia gravis patients, being 12 females ,8 males (aged
28.34+10.1 yearsold) . All diagnosed by VSFEMG to be myasthenia gravis , SSFEMG was carried for
the EDC musd@ pre and post exercise , the parameters for evaluation were Jitter ,expressed as the
mean consecutive difference (MCD) and presence of blocking .

Results:The sensitivity of SSFEMG increased from 60%(12 patients) pre exercise to 80% (18
patients) post excercise in the form of prolonged jitter , however 10 patients developed blocking
after exercise , while only 5 patients showed blocking pre exercise.

Conclusion:Exercise provocation for Stimulated SFEMG increased the diagnostic yield in
myasthenia gravis diagnosis.
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Single muscle fiber potential (SFP) criteria 7 analysis of
effectiveness and a new approach

Ewa Zalewskath - A€ Cli OBAOA ' AxA¢

INalecz Institute of Biocybernetics and Biomedical Engineering, Polish Academy of Scien<ed) 02arsaw, Ks.
Trojdena 4 str., Poland, Warsaw, Polad@®epartment of Neurology, EMG Laboratory, Medical University of
Warsaw, Warsaw, Poland

Objectives
The aimof our study was to verify the effectiveness of single fiber potential (SFP) criteria in cases

when potential recorded using single fiber electrode (SFE) or concentric needle electrode (CNE) is
contaminated by distant fibers.

Methods

Morphological counteparts of SFP were studied using computer simulations. In this study, we
examined triphasic potentials using and a model of a linear source of SFP. The criteria defining SFP
in the case of SFP contaminated by distant fibers were analyzed, and the effectasfond fiber
contamination on jitter and fiber diameter determination evaluated.

Results

We found that SFP criteria prevent detection of SFP from fibers smaller than about 3@ in

diameter, but do not prevent classification of a potential as an SFP ev@ough it is formed by two

or more fibers. This suggests that the presently used criteria may lead to incorrect interpretation of
SFP potentials. SFPs contaminated by fibers of diameters differing by a few percent fulfill the
criteria but a negative peak nay be shifted in time and therefore impact jitter and diameter
measurements. This contamination generally tends to decrease both the jitter and the determined
diameter. A new approach to the identification of SFP is presented, determining fiber diameterdan
distance from the electrode to enable maximum sensitivity to potential contamination by the effect
of a second fiber.

Conclusion

A new parameter characterizing SFP shape changes is introduced. This parameter is used in the
method by which additionalfibers affecting the SFP may be detected.
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Quantitative electromyography: Normative data in paraspinal
muscles

Tina Dysgaard Jeppesen?, Lotte Levisori, Luca Codeluppi, Christian Krarupt
1Copenhagen University Hospital (Rigshospitalet), Copenha@ammark

Objectives
Paraspinal muscle may be affected in neuromuscular disorders, and EMG may be crucial in the

diagnosis. The aim of the study was to develop normative data at different spinal segments.
Methods

Sixty-five healthy subjects (49% men, 51%vomen) aged 2%82 years were studied. In each subject,
16-92 motor unit potentials (MUPSs) were recorded bilaterally at C7, Th10 and L5 segments using
concentric needle electrodes. At each segment, average MUP amplitudes, durations, incidence of
polyphasicpotentials, and the amplitude at maximal voluntary contraction (MVC) were measured.
The incidence of spontaneous activity was examined.

Results

There was no relationship between the EMG parameters and age. The mean MUP duration and
amplitude, and the ampliude at MVC increased caudally (ANOVA, P<0.0001). The incidence of
polyphasic potentials was similar at all levels. Fibrillation activity was recorded at up to 2 sites in 7
muscles.

Conclusions

In contrast to limb-muscles EMG parameters were unrelated tdé age of the subject. The gradient
of EMG parameters caudally from C7 suggesting larger motor units at more caudal segments. The
proportion of polyphasic potentials may be due to the organization of muscle fibers. The incidence
of fibrillation activity wa s similar to limb muscles.

Significance

The study describes normative data for EMG of paraspinal muscles according to the examined spinal
segment. These data may be useful in quantitative EMG examination of paraspinal muscle in
neuromuscular disease.

188



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

P53-F
Successful repeated courses of rTMS in pharmacoresistant
masked depression 7 case series

Anna Poleszczyk?
1Department of Clinical Neurophysiology, Institute of Psychiatry and Neurology, Warsaw, Poland

BackgroundThe application of repetitivetranscranial magnetic stimulation (rTMS) in depressed
patients was extensively investigated as in the past decades. The efficacy of rTMS over dorsolateral
prefrontal cortex (DLPFC) has been established in large multicenter randomized controlled trials
(RCTs) and metaanalyses, and is considered an eviderz@sed treatment approach for major
depressive disorder. Nonetheless the precise clinical profile of symptoms for selecting patients to
OEEO OOAAOQI AT O EO OOEI 1T 11 O uBddioddsaibepaiehtswhd Oi ni A
complain of somatic symptoms, without any identifiable organic disorder. This condition can be
easily underdiagnosed and undertreated because of predominantly somatic not psychological
symptoms.

Material and Methods:The course of treatment with rTMS of two patients with masked depression

is presented. Both of them with the diagnosis of bipolar disorder. One patient suffered from severe
invalidating headache and the second from diplopia. Both of them were extensively diagnoded
organic underpinnings of the symptoms and received antidepressant and moesdabilizing

treatment. These episodes were recurrent and less responsive to the pharmacologic treatment in
the course of the disease. This raised the necessity to include otlierms of treatment. Both

patients received repeated courses of rTMS treatment.

Results:Somatic and psychologic symptoms of depression remitted completely after each course of
treatment in both patients. They maintained remission during one year follow up

Conclusions:rTMS may be a useful method of treatment in patients with predominantly somatic
manifestation of depression. This may be added to the already known clinical factors predicting
treatment response.
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Electrodermal Hyporeactivity in  depressed patients and risk of
relapse or recurrence during one -year follow -up period

- AOOA . EOKEEOE A
1The Institute of Psychiatry and Neurology, Warszawa, Polska

Background:
Electrodermal activity (EDA) changes in depressed patients were described in numerous

publications. Different EDA parameters were tested but interest of researchers have focused on
phenomena of electrodermal hyporesponsivity lately and its association withuicide propensity.
The aim of this study was evaluation of potential use of electrodermal responsivity in assessing
relapse or recurrence risk in patients hospitalized because of depression episode.

Material and methods:

96 patients were included in andysis, all hospitalized because of depressive episode. Detailed
psychiatric history was obtained and several scales were used (MADRSSERS, BSIS).
Electrodermal activity was assessed using EDOR test (Electrodermal Orienting Reactivity Test).
After 1 yearfrom test each patient was contacted (or if unavailable, his family) and information
about possible suicides attempts and depression relapse or recurrence was obtained.

Results and discussion:

)T A OAOOAA ¢cOI Ob OEAOA xAOBROAa PAOBATI DOOAEAS
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statistically significant. Hyporeactive patients were also more often hospitalized in a followp
period. No other clinical featureor result in any of used clinical scales was associated with higher
relapse or recurrence risk.

Conclusions:

Electrodermal hyporeactivity may be potentially useful for identifying patients in higher risk or
depression relapse or recurrence so that thegould be offer additional help.

Keywords:

electrodermal activity, electrodermal hyporeactivity, depression relapse, depression recurrence
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Neurophysiological assessment of rTMS effectiveness in
patients with schizophrenia using cortical and cutaneou s silent
period

Aron Dalin Jénasson?, Ovidiu C. Banela Magnus Haraldssoh Eysteinn ivarsson, Paolo Gargiul@,
Viktor Diar Jénasson, Brynja B. Magnusdottif, Eric Wassermanh

I1Clinical Neurophysiology Unit, National University Hospital of Iceland, Reykjavik, IceRioelandic Psychiatric
Hospital Kleppur, National University Hospital of Iceland, Reykjavik, Icel&@8thool of Science and Engineering,
Reykjavik University, Reyavik, IcelandDepartment of Psychology, School of Business, Reykjavik University,
Reykjavik, IcelanciBehavioral Neurology Unit, National Institute of Neurological Disorders and Stroke,
Bethesda, U.S.A

Background:
At this moment there is not a definiteconsensus on the effectiveness of the rTMS treatment and

parameters to be used for the AVH drug resistant patients (Slotema et al, 2012). We aimed to
identify changes of intracortical and spinal motoneuronal inhibition measured before and after 10
sessiors of 15 minutes 1Hz rTMS.

Methods:

In 6 healthy subjects and 10 patients we assessed the APB silent period (SP) to cortical magnetic
single pulse stimulation at 140% RMT applied on motor primary cortex region while the
participants performed submaximal isanetric contraction. Cutaneous SP was recorded after 2nd
finger dermatome electrical stimulation using ring electrodes. We compared CSP/CuSP ratio of a
healthy subjects group (HS) with pretreatment and after rTMS treatment conditions for a control
patients group (CG) receiving sham treatment and a treatment patients group (TG) receiving
treatment on T3-P3 scalp location at the beginning of the study, within one week after, one month
after and 3 months after the treatment.

Results:

In HS the CSP showed the erage duration of 160 ms (SD 20) larger than CuSP duration of 44 ms
(SD 4). The average CSP/CuSP ratio was 3,64:1 in HS. CG ratio analyzed in 3 patients increased from
3,92:1t0 4,4:1. TG and CG ratio at one month and 3 months post rTMS analyses are igrpss.
Conclusion:

Intracortical inhibition showed larger duration than spinal motoneuronal inhibition in HS, CG and
TG. In CG, preliminary data showed slight increment of CSP:CuSP after rTMS.
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Auditory -motor task triggers gamma and beta oscillations in
patients with schizophrenia and auditory verbal hallucinations

Eysteinn lvarsson 1, Ovidiu C. Banea Brynja B. Magnusdéttit, Aron D. JénassdnPaolo Gargiuldy
Magnus Haraldssof, Eric Wassermanh, Sigurjén Stefanssoh

IClinical Neuroysiology Unit, Neurology Department, National University Hospital of Iceland, Reykjavik,
Iceland,2Department of Psychology, School of Business, Reykjavik University, Reykjavik, 1é8kzmbl of
Science and Engineering, Reykjavik University, Reykjdeétand,*lcelandic Psychiatric Hospital Kleppur,
National University Hospital of Iceland, Reykjavik, IcelaPBehavioral Neurology Unit, National Institute of
Neurological Disorders and Stroke, Bethesda, U.S.A.

Background:
In a study with intracranial recordings, auditory-verbal stimuli elicited augmented gamma

oscillations in the posterior portion of the superior temporal gyrus, whereas handanotor responses
elicited gammaaugmentation in the pre and postcentral gyri (Nagasawa et al. 2010). We aimed to
investigate if motor cortical activation (MCA) during an auditorymotor (AM) task is affected by
laterality of hand motor responses in healthy subjects (HS) and in patients with auditory verbal
hallucinations (AVH).

Methods:

Eight HS and ten patients werasked to press a button using the thumb of both hands
independently, during two sessions of 3 minutes. Each session contained 40 trials; 20 auditory
OAOAAT AT 11T AT A0 OAUEI ¢ OG00OA0GO6 AT A ¢m AiTiTTATAO O
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Here we show preliminary results of MCA in HS and AVH patients using power spectral density
(PSD) and topographical frequency maps including both hands serg-motor regions.

Results:

The preliminary data show that the laterality of the cortical activation related to the AM task may
not be affected to a large degree by the motor reaction.

Resting state EEG and AM task brain maps showed fragmented EEG topogyap patients with
schizophrenia for all analyzed band frequencies.

Conclusions:

With this method we were able to trigger high beta and gamma bands activity in regions related to
sensory-motor cortex. The topography of these frequencies remained stable wh the participant
used the right or the left hand.
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Immune disfunction in acute professional stress

Natalia Zaitseva !, Ludmila Sizyakina
1Rostov State Medical University, Roston-don, Russian Federation

Aim: to study the state of the innate and adaptive components of immunity in military man in the
acute phase of stress.

Materials andMethods:the study included 27 men (mean age 23,9 years) before and
immediately after participation in elimination of emergency situations. Immune status was assessed
by expression of CD 3+, CD 4+, CD 16+, CD 19+, CD 4+CD25+ Foxp3, content granzyme in T
lymphocytes, NK cells in immunofluorescence test on a flow cytofluorimeter Cytomics FC 500
(Becman Coulter, USA) using apppriate monoclonal antibodies.

Results:The violation of differentiation with a significant decrease in the content of CD 4+
(5123.03% and 3812,6%) and increase the number of cytotoxic T lymphocytes(25.3.13% and
36.80 2.47%) were noted, their functioral activation due to the increasing of the number of CD8+
containing Grasim (15,3 3,73% and 2823,18%). There was a trend to reduction in the number of
NK cells and their cytotoxic activity. The increase of the level oflBmphocytes was not
accompanied ly changes of the basic classes of immunoglobulins.

Conclusion:the formation of the acute phase of stress in servicemen involved in military training
accompanied by severe immune dysfunction.
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Emotional modulation of visual ERPs in male patients with
major depression and bipolar disorder

Elena Mnatsakanian 1, Vadim Krjuko\?, Valery Krasno¥¢
lnstitute of Higher Nervous Activity And Neurophysiology RAS, Moscow, Russian Fedetstastow Research
Institute of Psychiatry- filial V Serbsky FMRCPNloscow, Russian Federation

BackgroundWe aimed at searching for the ERP parameters that will differentiate the patients with
major depressive disorder (MDD) and bipolar disorder (BD). We used CNdaradigm resembling
the Pavlovian conditioning: the relevantstimuli were preceded by the neutral stimuli (the cues). We
studied the modifications of cueelicited ERPs due to unconscious learning.

Materials andMethods: Only male participants took part in our study: 18 patients with MDD, 14
patients with BD (depressive episode), and 60 healthy controls (HC). The nanedicated patients
were recruited from the hospital; the groups didn't differ in both Hamilton Anxiety and Depression
Rating Scales. Participants had to sort 160 photographs as humans or animédalf of the
photographs were neutral, and half were showing angry/aggressive people or animals. Simple
patterns (the cues) were presented 2s before the photographs, and the association between the
pairs was not explained. We recorded 128hannel EEG and alyzed the ERPs in @00 ms from the
cue onset. The differences (p<.05) between the conditions where cues preceded the neutral and
angry faces were defined as emotional modulation (EM).

Results:The EM was found in P100 component for HC only. The N170 wasdulated in HC and
MDD, with EM showing somewhat similar topography. The EM in P220 component had specific
topography in each of three groups. The EM in components peaking at 3880 ms was also specific
with central locations common for all groups.

Condusions: Emotional modulation of some ERP components may be a candidate biomarker for
differentiating certain kinds of psychopathology.
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ERP recording shows subclinical differences in ADHD patients
with and without Tuberous Sclerosis

Massimilano Vale riani t, Stefano Pré, Romina Moaveré, Federico Vigevang Paolo Curatold
Al AETT ' AOOGSE #EEI AOAT 80 2 ROMvAr§itAdE Romé ToPVeQakal Italy. 2Romes h
Italy

BackgroundTo investigate whether among children and adolescents with attention deficit and
hyperactivity disorder (ADHD) those with Tuberous Sclerosis (TS) show specific abnormalities of
event-related potentials (ERPS).

Material and Methods:We recruited 10 ADHD péents: 5 with TS (mean age: 12.6+£4.3 years) and 5
without TS (mean age: 11.6+3 years). By using an oddball paradigm, auditory mismatch negativity
(MMN) and P3b responses were recorded from Fz and Pz electrodes, respectively. All patients were
administered with cognitive, executive functioning, and behavioural questionnaires.

Results:No difference was found in cognitive and executive functioning between two groups. The
P3b amplitude was significantly higher in TS patients (15.6£9 uV) than in children aratlolescents
without TS (5.5£2.7 uV) (p=0.04). The MMN amplitude was higher in TS patients (19418 pV) than in
those without TS (9+6.9 V), although the difference was not significant (p=0.3).

Conclusions:Our results show that P3 and MMN amplitudes are high in ADHD patients with TS

than in those without TS. This means that among children and adolescents with ADHD involuntary
and mostly voluntary attention capabilities are better in those with TS. Since this difference was not
found by neuropsychological teting, ERP recording can be useful to unravel subclinical differences
between two groups.
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Emotional modulation of ERPs elicited by angry faces in
patients with schizotypal disorder and schizophrenia

Elena Mnatsakanian 1, Vadim Krjuko\?, Nikita Maslenikov?, Eduard Tsukarz?
lnstitute of Higher Nervous Activity And Neurophysiology RAS, Moscow, Russian Fedetstastow Research
Institute of Psychiatry- filial V Serbsky FMRCPN, Moscow, Russian Federation

BackgroundEmotion recognition is distated in schizophrenia. The schizotypal disorder can be
considered a mild form of schizophrenia, sharing some features but showing better preservation of
prefrontal brain regions. We studied the differences in visual ERPs elicited by neutral and angry
facesin patients with schizophrenia and schizotypal disorder.

Materials andMethods: Only male participants took part in our study: 18 patients with paranoid
schizophrenia, 17 patients with the schizotypal disorder, and 50 healthy volunteers. Participants
hadto push different buttons for photographs of neutral and angry/aggressive people (total of 80).
We recorded 128channel EEG and analyzed the evoked brain activity elicited by faces and facial
expressions. The difference (p<0.05) between the neutral and ermonal conditions represented the
emotional modulation (EM).

Results:EM was observed at early latencies in all groups in groegpecific locations. EM in
components N170, N250, and P280 was quite similar in scalp topography for controls and
schizotypal disorder, while it was not observed in schizophrenia for N170 and N250. The central
distribution of EM was found for N450 component in all groups, and for the later latencies, EM with
similar topography was found only in controls and in schizotypal disorder.

Conclusions:Our results indicate that EM in schizotypal disorder exhibits a general resemblance
with EM in healthy controls at the latencies longer than 130 Presumably, certain stages of facial
expression processing are preserved in schizotypal disordeAt the earlier latencies, the EM in
schizotypal disorder has more in common with schizophrenia than with healthy controls.
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Implicit and explicit emotional modulation of visual ERPs in
female patients with major depressive disorder

Elena Mnatsakania n!, Vadim Krjuko\?, Valery Krasno¥¢
lnstitute of Higher Nervous Activity And Neurophysiology RAS, Moscow, Russian Fedetstastow Research
Institute of Psychiatry- filial V Serbsky FMRCPN, Moscow, Russian Federation

BackgroundWe aimed at searchindgor the ERP characteristics that may differentiate the patients
with major depressive disorder (MDD) from healthy controls (HC). Changes in ERP components due
to the implicit and explicit emotion recognition were explored. We also took into account the
growing evidence of gender specificity in MDD.

Materials andMethods: Only female participants took part in our study: 30 normedicated patients
with MDD and 54 HC. Participants had to sort 160 photographs: first as humans or animals (Implicit
task), and thenas neutral or aggressive (Explicit task). Half of the photographs were neutral, and
half were showing angry/aggressive people or animals. We recorded 12$hannel EEG and analyzed
the ERPs elicited by human images. The difference (p<0.01) between the nelisind emotional
conditions in both tasks represented the emotional modulation (EM).

Results: Robust EM in N170 component was found in both groups and both tasks; the amplitude
changes (voltage increase for angry faces) and the scalp topography of EM wa&rilar in HC in

both tasks, but in MDD they were seen in a lesser degree in Explicit task. The EM in components
peaking around 300350 ms was also showing group and task specificity. The components in the
range of 400600 ms showed EM mostly in centralit HC) and frontocentral (in MDD) areas.
Conclusions:The study of implicit emotional processes and their comparison to the explicit
processes seems to be a promising direction in our search for the biomarkers to distinguish healthy
and pathological brain activity.
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Estimation of the Muscle Fiber Diameter from Single Fiber
Potentials: A simulation study

Imran Goker 2, Mehmet Baris Baslg Peyman Mahouti

listanbul University Istanbul Medical Faculty, Istanbul, Turkéistanbul Arel University, Faculty of Engineering

and Architecture, Department of Biomedical Engineering, Istanbul, Turkéya 1l AgU 4 AAET EAAI 51 EO.
of ElectricatElectronics Engineering, Electronics and Communication Engineering DepartmeattiEimagnetic

Fields and Microwave Technique Division, Istanbul, Turkey

Objective The aim of this study is to estimate the muscle fiber size variance relying on single fiber
action potential features calculated near to engblate zone and near to tendon isimulation models.
Introduction: Each muscle fiber generates Single Fiber Action Potential (SFAP). In neuromuscular
disorders, diameter variance among the muscle fibers increases causing to temporal spreads in the
EMG signal, especially if recorded at ae tendon that can be used to estimate the fiber diameter.
Materials andMethods: Two muscle fibers were created in EMG Simulator Program either with
constant diameter or varying diameter between 20 and 90 microns. Different scenarios were built
by varying the diameters. The generated SFAPs were recorded by a Sirigileer EMG Electrode
either close to endplate or near-by the tendon. Temporal spreads computed by taking the
difference of the duration between the minima of the signals measured from both recording sites
were used to compute temporal fringing and the largest peato-peak amgitude through a MATLAB
code. The varying fiber diameters were estimated by an Artificial Neural Network (ANN) system
running Multilayer Perceptron (MLP) algorithm with inputs the constant fiber diameter, the largest
peak-to-peak amplitude and the temporalringing.

Results:The ANN system predicted the diameters of the second fibers withGa0823 relative mean
error, a-3.9 mean absolute error and with al1.83 maximum error.

Discussion andConclusion:The system can be accepted as successful although flegformance of
the system can be improved by presenting further features as input.
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Time perception and reactivity to photo - and phono -
stimulation in patients with chronic vascular ischemia

Galina Portnova !
lnstitute of Higher Newous Activity and Neurophysiology of RAS, Mosdeussia

The process of normal aging is usually accompanied by the expected changes in time perception that
could be modified in patients with chronic vascular ischemia (CVI). The EEG of the investigated
group of patients sometimes could be hardly differentiated with the normal EEG and requires
provoking techniques. We presented the 2, 4, 8 and 16 Hz phetnd phono-stimulation during EEG
recording, accompanied by the cognitive testing of time perceptioto 3 groups of healthy subjects:
young, middle-aged and old, and to patients with chronic vascular ischemia. We found that in
healthy elderly subjects compared to younger individuals had higher reactivity to phoro
stimulation, which correlated with the underestimating of 10-sec intervals. The patients with the
CVI had higher reactivity to 2 and 4 Hz photstimulation compared to other groups. Meanwhile, the
reactivity to 8 and 16 Hz photestimulation was higher only in patients with CVI who overestimated
10-seconds intervals.
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EEG evolution in a case of rapidly progressive dementia

Henning Piilgaard !
INeuophysiological Clinic, Rigshospitalet, Copenhagen, Denmark

Background:
Rapidly progressive dementia can be caused by several factors likeurodegenerative,

toxix/metabolic, infectious, autoimmune or neoplastic disorders. Here | present a case of this type
and the diagnostic process leading to diagnosis

Material and methods:

This case describes a woman in her sixties admitted to hospital thidementia and anxiety as initial
symptoWithin 2 month progression of these symptoms and appearance of apraxia, visual affection
and cerebellar gait. The diagnostic process is illustrated. including consecutive EEGs, PET, MRi , CSF
markers

Results

Initi al MRi was considdered normal and first EEG with normal posterior dominant rhytm and i
fronto-temporal 2-3 Hz activity (leftsided dominance) and no paroxystic activity.

Repeated tests revealed classic changes seen in sporadic CJD on MRi in the forwridal ribbon

sign and adynamic periodic paroxyms and low frequency activity (3 Hz) lateralized in the EEG.
CSF with normal count of protein and normal count of White blood cells and elevated count of total
tau 1200 (normal range <400).

Conclusions:

Even though a definite diagnosis of of Creutzfeldilacob disease (CJD) can only be manifest by brain
authopsy or biopsy post mortem a possible or likely diagnosis can be established combining CSF
markers, brain imaging and EEG.

This case illustrates the importance of EEG and especially consecutive EEGs in the diagnostic
process of rapidly progressive dementia.
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Resting-state source -space MEG detects hippocampal
hyperactivity in amyloid -positive amnestic MCI

Willem de Haan !, Arjan Hillebrand?, Alida Gouw#, Philip Scheltens, Kees Starh
1Alzheimer Center, Department of Neurology, Amsterdam UMC, Amsterdam, Nethert@efsmrtment of Clinical
Neurophysiology and MEG, Amsterdam UMC, ,

Background
Early detection of pathological hippocampal hyperactivity in persons with Mild Cognitive

Impairment (MCI) and positive AD biomarkers (CSF/PET) is desirable, but no method is available.
Here, we test ME@&ased detection of hippocampal activity in MCI patids with positive biomarkers
for AD, hypothesizing that their levels will be higher than in controls and AD patients.

Method

We used restingstate MEG recordings from 18 AD patients (age 63.8 + 6.5, 9 females, mean MMSE
17.9), 18 amyloidpositive amnesticMCI patients (age 64.1 +6.2, 10 females, mean MMSE 25.8) and
18 persons with subjective cognitive decline (SCD, age 64.2 + 6.1, 10 females, mean MMSE 27.6).
Group and regional differences in spectral power and peak frequency were identified. Patient data
was compared with computational model simulations of hyperactivity.

Results

Peak frequency was similar in SCD and MCI groups, but lower in AD patients. MCI showed a strong
increase in absolute and relative lower alpha (80 Hz) power, strongest in the (righ)

hippocampus. Gamma (3@5 Hz) relative power decreased in MCI. In all groups, absolute
hippocampal power was larger than the mean, especially in the (right) hippocampus. Group
classification was most accurate using hippocampal power in the gamma bamtiperactivity
simulations produced changes fitting the MCI data, supporting hyperactivity as interpretation.
Conclusion

Our results support pathological neuronal activity increases in preclinical AD. Significant changes in
the hippocampus and gamma bandhow the additional value of MEG. Besides diagnostic and trial
patient selection relevance, this finding is valuable for activitfargeting therapy research in AD.
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(ADMCI) and interictal epileptiform discharge

Roberta Lizio !, Claudio Babilor, Carlo Di Bonaventurd, Giuseppe Noce Maria Teresa Pascarefij
Dott. Ali Eldellag, Andrea Soricelli, Raffaele Ferd, Flavio NobilF, Francesco FanfaCristina
Limatolaz, Eleonora Palma, Pierangelo Cifelli, Fabrizio StoccH, Moira Marizzonp, Giovanni B.
Frisonit, Claudio Del Percid

1IIRCCS SDN, Naples, Itapepartment of Physiology and Pharmacology, Sapienza University of Rome, Rome,
Italy, 3Epilepsy Unit, Department of Neuroseices/Mental Health, Sapienza University of Rome, Rome, Italy,
4Qasi Research Institute, Troina (Enna), ItalRCCS Ospedale Policlinico San Martino, Genova, Italy,
6Dipartimento di Neuroscienze, Oftalmologia, Genetica, Riabilitazione e Scienze Matefaiatili (DINOGMI),
Universita di Genova, Genova, Italipepartment of Physiology and Pharmacology, Pasteur Instit@enci
Bolognetti Foundation, Sapienza University of Rome, Rome, BHRCCS San Raffaele Pisana, Rome, RERCCS
Istituto Centro San Giovanni di Dio Fatebenefratelli, Brescia, It&ligaboratory of Neuroimaging of Aging,
University of Geneva, Geneva, Switzerland

Backgroundit is well-known that compared to normal elderly (Nold) subjects, patients with
demenE A AOA O7T !'1 UEAEI AO6O AEOAAOA j!s$s$q I AT EEAOGOD
study tested the different features of the resting state eyeslosed electroencephalographic (rsEEG)
rhythms in a group of patients with mild cognitive impairment due b AD and interictal epileptiform
discharge (ADMCI IED+), compared to groups of ADMCI patients without interictal epileptiform
discharge (ADMCI IEB), ADD patients, and Nold subjects.

Methods: Clinical, neuropsychological, and rsEEG data, in 30 Nold, 31 AODMED, 11 ADMCI IED+,
and 30 ADD subjects were available in an international archive. Individual alpha frequency peak
was used to determine the delta, theta, alphal, alpha2, and alpha3 frequency band ranges. Fixed
betal, beta2, and gamma bands were codgired. eLORETA estimated the rsEEG cortical sources in
EEG segments free from artifacts and IED. The analysis of the area under the receiver operating
characteristic (AUROC) curve computed the classification rate.

Results Compared to the Nold group, the BMCI IED, ADMCI IED+ and ADD groups presented
higher widespread delta source activities and lower posterior alpha source activities. As novel EEG
results, compared to the ADMCI IEQgroup, the ADMCI IED+ unveiled higher frontal and temporal
delta source ativities. Furthermore, temporal delta source activity allowed a good classification
(AUROC > 0.85) between the ADMCI IE&nd ADMCI IED+ individuals.

Conclusions:In quiet wakefulness, the abnormalities in cortical neural synchronization

underpinning brain arousal at delta frequencies are higher in the ADMCI IED+ than the ADMCIHED
subjects.

202



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

P68-F

Abnormalities of cortical neural synchronization mechanisms
in patients with Alzheimer's diseases dementia: an EEG study

Vania Karami 12, Francesco Amenta Guseppe Nocé, Claudio Del Percig Roberta Lizi®, Maria

Teresa Pascarelth - A O E 11,/Clatdio Bdbikeni
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2Department of Pharmaceutical Sciences and Health Products, University of Camerino, CamerinG)REIEZS

SDN, Naples, ItalyDasi Research InstitutelRCCS, Troina, Italy

BackaroundThis retrospective study aimed to check whether the resting state eyaegosed
electroencephalographic (rsEEG) rhythms might reflect brain arousal in patients with Alzheimer's
disease dementia (ADD) at the group and the individual level.

Methods: Our dataset was an international archive of Clinical and rsEEG data of 42 ADTd 40
healthy elderly (Nold) subjects. The delta, theta, alpha 1, alpha 2, and alpha 3 frequency bands were
determined by Individual alpha frequency peak (IAF). Fixed beta 1, beta 2, and gamma bands were
also considered. rsEEG cortical sources were estinegk by means of the exact lowesolution brain
electromagnetic source tomography and were then classified across individuals, on the basis of the
receiver operating characteristic (ROC) curves.

Results:Compared to the Nold group, IAF showed slowing in teDD group. Furthermore, The ADD
group showed lower posterior alpha 2 source activities and higher occipital delta source activities.
The ratio of occipital delta to alpha 2 allowed good classification accuracy (sensitivity: 88.1%,
specifity: 85%, and accracy: 86.6%) between the Nold and ADD individuals.

Conclusion:In quiet wakefulness, delta and alpha sources unveiled different spatial and frequency
features of the cortical neural synchronization underpinning brain arousal in ADD patients
compared with Nold subjects. An ongoing study is testing the enrichment of markers derived from
structural magnetic resonance imaging (MRI) in the classification accuracy between Nold and ADD
patients for potential clinical applications.
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A short computerized cog nitive training may improve cortical
neural synchronization mechanisms in Parkinson's disease
patients

Roberta Lizio 1, Miss. Jessica JanspiClaudio Del Percig Giuseppe Noce Susanna Lopez Lucia
Fraioli3, Antonio Ivano Triggiant, Fabrizio StoccHi, Laura Vacca, Maria Francesca De Pandis
Claudio Babilon#-3

1IIRCCS SDN, Naples, Ité@yepartment of Physiology and Pharmacology, Sapienza University of Rome, Rome,
Italy, 3Hospital San Raffaele of Cassino, Cassino (FR), fiabpartment of Clinicahnd Experimental Medicine,
University of Foggia, Foggia, ItaljlRCCS San Raffaele Pisana, Rome, Italy

BackagroundPrevious evidence showed abnormal posterior sources of restirgfate
electroencephalographic (rsEEG) delta (<4 Hz) and alpha (about1® Hz) rhythms in patients with
Parkinson's disease (PD) as cortical neural synchronization markers in quiet wakefulness. We
hypothesized that a relatively short computerized cognitive training in PD patients might affect
these mechanisms.

Methaods: Clinical and SEEG data were collected in PD patients with cognitive deficits (e.g.,
dementia or mild cognitive impairment), undergoing a standard levodopa therapy, and normal
elderly (Nold) subjects. The rsEEG data in PD patients were recorded in three phases: before
intervention (baseline), after two weeks of a computerized cognitive training (executive and
episodic memory functions), and after two weeks of a computerized control procedure (watching
favorite videos), in a crossover design. Cortical rsEEG sources weestimated by exact low
resolution brain electromagnetic tomography (eLORETA).

Results. During baseline recordings, the PD group showed reduced posterior alpha and increased
widespread delta source activities compared to the Nold group. In PD patients, thidespread delta
source activities significantly decreased after cognitive training but not after the control
intervention.

Conclusions:These results suggest that in PD patients with cognitive deficits a relatively short
computerized cognitive trainingmay have beneficial effects on cortical neural synchronization
mechanisms generating abnormal cortical delta rhythms in quiet wakefulness.
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Vestibular -evoked myogenic potentials for the diagnosis of
superior canal dehiscence syndrome

Esmeralda Rocio Martin 1, Rybel Wi%, Salvador Delis GdmézMarleny Macarid, Jesus Pastor
Gomez
1Hospital Universitario La Princesa, Madrid, Spain

Backgroundsuperior canal dehiscence syndrome (SCDS) is a clinical entity characterized by vertigo
and oscillopsia inresponse to sound (Tullio phenomenon), pressure (Hennebert sign) and

vestibular stimulation with Valsalva maneuvers, disequilibrium, autophony, boneonductive
hyperacusis and pulsatile tinnitus. Vestibularevoked myogenic potentials (VEMPS) is a technique
used to determine the function of the otolithic organs. The aim of the study is to examine the VEMPs
characteristics in patients with SCDS.

Material and Methods:5 patients with SCDS between 2012018 were included. VEMPs were
recorded from the ipsilatera sternocleidomastoid muscle (cVEMP) and periocular sites (0VEMP).
500 Hz tone burst at 105 dB nHL was used as stimuli at 5 Hz stimulation rate and averaged for 200
repetitions. Bandpassfiltered between 20 Hz2 kHz. Statistical analysis included paired saple
Mann-Whitney U test in the SPSS program. We compared the latency and amplitude of the affected
ear with the healthy ear. Data shown as mean+SE.

Results:the mean age of the test group was 61,4+8,08 years with 3 males and 2 females. Comparing
the affeded ear and healthy ear: oVEMP amplitude (33,2+5,9/8+2,1 uV, p<0,01); oVEMEO
(9,940,2/11,6+1,1 ms, p>0,11); cVEMPamplitude (158,8+41,2/125+29,86 uV, p>0,56); cVENE3
(15,2+0,4/15,1+0,7 ms, p>0,8); In 100% of patients with SCDS, oVEMP amplitudes were
significantly higher than normal values (p>0,01 ManAWhitney U). No statistically significant
differences were obtained in the remaining parameters.

Conclusions:oVEMP amplitude in patients diagnosed as SCDS are significantly higher than normal
values. Thes techniques have proven to be useful for diagnosis of superior canal dehiscence
syndrome.
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Clinical use of vestibular evoked myogenic potential (VEMP) in
unilateral Meniere disease (MD)

Marleny Macario 1, Esmeralda Rocio Martih) Cecilia Luqué, Savador Delis GomeZz Rybel Wix
1Hospital Universitario La Princesa, Madrid, Spain

BackgroundVEMP test averages myogenic responses evoked by sound that stimulates otolithic
organs in the inner ear. is an inner ear pathology characterised by episodic attacks of vertigo and
fluctuating cochlear symptoThe aim of the study is to describe the VEMP vahiobtained in patients
diagnosed with unilateral MD.

Materials andMethods:VEMP studies performed in patients diagnosed with unilateral younger than
60 years old and done between 2014 and 2017 were analysed. VEMPs were recorded from the
ipsilateral sternocleidomastoid muscle (cVEMP) and periocular sites (0VEMP). 500 Hz tone burst at
105 dB nHL was used as stimuli at 5 Hz stimulation rate and averaged for 200 repetitions.
Bandpassfiltered between 20 Hz2 kHz. Statistical analysis included paired sample@st in the SPSS
program. We compared latency and amplitude of the affected side (AS) with healthy side (HS).
Results:We included 9 patients, mean age 48.7 £ 6.8 years old. Patients without bilateral response
(1in cVEMP, 2 in oVEMP), were not included the statistical analysis of its category. In 87.5% of
the cases, pl13 latency was longer in AS (1%%21.1 ms) vs HS (12.9 15.9 ms, p=.017 Wilcoxon
test). No statistically significant differences were obtained in the remaining parameter.
Conclusion:The p13 latency of cVEMP is longer on the affected side with compared to the
contralateral healthy side. Since VEMP test clinically evaluates the otolithic function, it is not
invasive and is well tolerated, its use should be extended.
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Electromyograph y in the course of amyotrophic lateral
sclerosis

llona Hibner 1, Jacek Hibneh 1 8 | AA8 3 & AxI I EO +0O1 AUEA

1Laboratory of Neurophysiology, Neurology Unit, District Hospital in Radomsko, Radomsko, Pélaimratory

of Neurophysiology, Chair of Child arvduth Neurology Collegium Medicum, Jagiellonian University in Krakow ,
Krakow, Poland

Backaground Amyotrophic lateral sclerosis is a progressive, incurable neurodegenerative disease
resulting in neurogenic muscle damage.

Material and methods The study coered 20 patientg5 women and 15 men aged 43 to 85;65.5 on
average.The group included patients with clinically proven or probable ALS diagnosis established
based on the modified El Escorial criteria. The study was performed three times with thremonth
long intervals.Muscles from three layers of the central nervous system were subject to
analysis:bulbs(muscle of the tongue),cervical( left biceps braciziBB and left first dorsal
interosseousFDI),sacrolumbar( right vastus lateraligVL and right tibialis anteriorz TA).Resting
activity and MUP parameters(amplitude,area,duration,size indeSl) were evaluated.

Results Incorrect results most frequently concerned the amplitude,area,S| MZBB
(100%),FDI(100%zSI;95%zthe MUP amplitude;90%the MUP area),VL(90%the MUP anplitude
and area;80%Sl), TA(95%x SI;85%¢the MUP amplitude and area) and duration
BB(85%),FDI(90%).Moreover,at rest,the majority of patients had,in all the muscles subject to the
study,their active denervation potentials recorded,i.e. fibrillation or positive slow waves.Significant
differences were observed within the course of a sironth period as regards the measurements
concering the duration of MUP of the muscles subject to the study(prolonged duration of MUP).
Conclusion Neurogenic lesions are alreadyresent at the time of ALS diagnosis.Relationship was
observed between motor neurons loss and the gradually increasing duration of MUP of particular
muscles in the course of ALS.
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Electroneurographic parameters in ALS patients

Jacek Hiibner?, llonaHubnerth 3¢ Ax1 1 EO + 01 AUEA

1Laboratory of Neurophysiology, Neurology Unit, District Hospital in Radomsko, Radomsko, Pélaimyratory

of Neurophysiology, Chair of Child and Youth Neurology Collegium Medicum, Jagiellonian University in Krakow,
Krakow, Poand

Backaground Amyotrophic lateral sclerosis is an incurable neurodegenerative disease characterised
by intensifying motor conduction disorders.

Material and Methods:The study covered 20 people (5 women, 15 men; aged 65.5 +20) with
clinically proven or probable ALS diagnosis established based on El Escorial criteria. The patients
were subject to examination three timesover a sixmonth period. Motor conduction was assessed in
both the median nerves and ulnar nerves. In each case, the speed of conduction, terminal latency,
compound muscle action potential (CMAP) amplitude, and minimal F wave latency were assessed.
Results Incorrect values were most often observed in the CMAP amplitude: left median nerve in
70%, right median nerve in 70%; left ulnar nerve in 40%; right ulnar nerve in 35%. In subsequent
measurements, the CMAP amplitude of the left median nerve and both uirreerves was lower than
during the preliminary measurement.

Conclusion:Motor conduction disorders are already present at the time of diagnosis. There is a
marked dependence of motor cell loss of the anterior horns of the spinal cord on intensified motor
conduction changes.
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Vestibular evoked myogenic potentials and their clinical utility
in patients with amyotrophic lateral sclerosis

Xiaoxuan Liut!, Dongsheng Fant
1Peking University Third Hospital, Beijing, China

BackgroundTo evaluate the diagnosticvalue of vestibular evoked myogenic potentials (VEMPS) in
the assessment of brainstem function integrity in patients with amyotrophic lateral sclerosis (ALS).
Materials andMethods: This was a prospective caseontrol study including 30 definite or probable
ALS patients divided into two groups (with or without brainstem involvement) and 30 healthy
controls. Cervical (€), masseter (m) and ocular VEMP (6VEMP) measurements were obtained for
all the participants.

Results:The ¢VEMP mean p13 and n23 were ghificantly prolonged in the ALS patients. The
interside peak differences in p13 and n23 of &/EMP and in n10 and p15 of &Y’EMP were
significantly prolonged. The rates of alteration in &/EMP, mVEMP and eVEMP in the ALS patients
were 67%, 40%, and 45%, espectively. The ALS patients with brainstem involvement had a
significantly higher percentage of VEMP abnormalities than did those without brainstem
involvement (p = 0.027).

Conclusions:c-VEMP is a sensitive tool to detect lower levels of brainstem inw@ment.

Impairments in o-VEMP and mVEMP indicate involvement of the upper brainstem. The use of
combined VEMPs may provide useful insights into the pathophysiological mechanism of ALS. VEMPs
may be useful in the evaluation of brainstem dysfunction in Alatients.
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Evaluation of deterioration in sensory nerve conduction studies
in Amyotrophic Lateral Sclerosis

Taskin Gunesl2, Gorkem Siriri-2, Baris Isak2
1Department of Neurology, Marmara University Hospital, Istanbul, Turk&yRIALS Study Groupstanbul,
Turkey

BackgroundMany neurophysiological and pathological studies showed sensory abnormalities in
ALS patients as a part of multisystem disease. In this study, we assessed progression of sensory
changes in ALS patients, using nerve conductiotuglies (SNCS) in two consecutive visits.

Material and Methods:sNCSs were evaluated based on amplitudes and velocities of bilateral dorsal
sural (DS), medial plantar, superficial peroneal (SP), sural and left radial sensory nerves. In addition
a global Tdal Sensory Score (TSens) was determined using the amplitudes of these nerves.
Results:Although, for both visits, TSens was smaller in patients (p= 0.04 and P= 0.01, for
consecutive visits) then controls, there was no significant change between two visité the patients
(P=0.19). ALS patients had significantly smaller amplitudes and slower velocities for bilateral DS,
and left radial nerves for both visits. TSens was reduced in 7 (63.3%) but increased in 4(36.6%) ALS
patients.

Conclusions:Although, ALS patientsshowed considerable changes in NCS, sensory denervation is
probably slowly progressive. The patients with improved sNCS were attributed to possible changes
in sensory nerve excitability following corrective measures, e.g. administration of pareeral
gastrostomy or high caloric diet.
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DYNC1H1 gene mutation in an Estonian family

Kaidi Lunge 1, Valentin Sande¥, Inga Talvik, Tiia Reimand
1Tallinn Children’s Hospital, Tallinn, Estoni@lartu University Hospital, Tartu, Estonia

Background:
DYNC1H1 gene mutations have been related to many neuromuscular diseases, including autosomal

dominant Charcot Marie-Tooth disease type 20 and autosomal dominant spinal muscular atrophy,
with lower extremity predominance (SMALED). SMALED is a disease wit large clinical variability.
The early clinical signs are feet deformities, delayed walking and muscle weakness.

Material and Methods.

We will present the case report with EMG findings of the family with SMRAED confirmed by genetic
analysis.

Results.

The diagnosis was confirmed with TrueSight One panel covering 4813 genes. Mutation
M_001376.4(DYNC1H1):c.1869C>G p.Phe623Leu in DYNC1H1 gene was detected in mother and in
two younger children of the family.

Conclusion.

When EMG examination shows neurogenithanges and signs of spinal atrophy, but SMN1 gene test
iS negative, then it is important to think about rare forms of spinal muscular atrophies.
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Blink reflex, approach to examine the brainstem, focused on
patients with amyotrophic lateral scler osis (ALS)

Roébert Rostas?, Klara Feketé, Istvan Fekete
1University of Debrecen Department Of Neurology, Debrecen, Hungary

BackgroundALS is an incurable disease, but with the treatment of the symptoms, better quality of

life could be achieved. So early diagnosis is important, especially in the case of bulbar sympto Blink

reflex examination is a reliable measure of the microstructural instem integrity. Our aim was to

examine the correlation of the presence of bulbar symptoms in ALS and the findings of blink reflex,

to have a new supportive testing which indicates loss of the motor neurons and at the same time

find parameters in estimaing prognosis.

Material and Methods:Blink reflex findings were analysed between the 1st of June 2018 and 31st of
December 2018. R1, ipsiand contralateral R2 was evaluated. Seven patients fulfilled the

y T OAOT AGET 1T Al ', 3 ' OE Kghoupthéaltny @dlultdweke @BratedA s ' O A AT 1
Results: Average age was 69 years. The parameters of blink reflex were as follows: the latency of

2p xAO ET AOAAOAA ET 1¢b 1T £ OEA PAOEAT OO j €pgmMmmh
latency was increaed in 71% and in 29% absent, the contralateral R2 wave was absent in 86% and

14 % had increased latencies (>35,5+3,4 ms). All patients had pathological values of blink reflex

showing the damage of brainstem interneurons, although with imaging techniqguesorabnormality

was seen and on physical examination 37,5% of the patients had no bulbar sympto

Conclusion:Blink reflex could be a useful tool to support suspected ALS diagnosis, or bulbar

involvement and to estimate the prognosis.
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Can we predict respiratory failure in patients with Amyotrophic
Lateral Sclerosis (ALS) electrophysiologically?

Ceren Cetin Akkoc?, Fikret Bademkirart, Ibrahim Aydogdu, Sezai Tasbakan
1Ege University Faculty of Medicine Department of Neurology, Izmir, Turk&ge University Faculty of Medicine
Department of Chest Diseases , lzmir, Turkey

In ALS, respiratory complications are important in the prognosis of the disease.The aim of this study
was to determine the electrophysiological findings that may predict respatory failure.

According to the Awaji electrodiagnostic criteria, 30 patients with ALS who were diagnosed as
definite or probable ALS but without respiratory failure were included in the study. The patients
were examined at intervals of 24 months. Neurobgical examination, nerve conduction studies,
needle electromyography (EMG), pulmonary function test, electromyography of swallowing, arterial
blood gas analysis and single breath count test were performed in all patients. Patients were
followed until respiratory failure developed.

One year followup, 17 patients developed respiratory distress. Neurological examinations and

other tests were performed on average 3 times. The most sensitive finding that predicted
respiratory failure was found to be neurogenicEMG recordings detected in
sternocleidomastoid(SCM) muscle. It was observed that respiratory distress developed just after the
participation of SCM and rectus abdominis muscles in the respiratory system. The reduction in the
phrenic nerve compound muscleaction potential amplitude is directly correlated to dyspnea, but its
sensitivity is low.

There is no sensitive biomarker predicting respiratory distress in patients with ALS. Although the
number of cases in our study is not sufficient, neurogenic EMG finds in some muscles (such as
SCM) and the participation of SCM and Rectus abdominis muscles to the respiration may be
predictive for dyspnea. Although there are many studies related to ALS, there is no reliable test for
early detection of respiratory failure. Further studies are needed.
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Disrupted muscle cortical representations in amyotrophic
lateral sclerosis studied by navigated TMS mapping

Dmitry Sinitsyn 1, llya Bakulint, Alexandra Poydashevia Andrey Chernyavskiy-2, Natalia Suponevg
Maria Zakharovet, Michael Piradov

1Research Center of Neurology, Moscow, Russian Federa&tfatiev Institute of Physics and Technology of
Russian Academy of Sciences, Moscow, Russian Federation

BackaroundThe search for biomarkers in amyotrophic lateral sclessis (ALS) can provide
pathophysiological insights and is important for early diagnosis and monitoring of the disease
progression. Mapping muscle cortical representations using navigated transcranial magnetic
stimulation (nTMS) is a noninvasive method foprobing corticospinal excitability. We aimed at
studying nTMS map parameters as potential biomarkers in ALS.

Methods:We examined 12 ALS patients (4 women, age median 49, quartiles 40, 55) and 7 healthy
controls (5 women, age median 37, quartiles 35,41).dVigated TMS mapping was performed at the
intensity of 110% of the resting motor threshold (RMT) with motor evoked potentials (MEPS)
recorded from the abductor pollicis brevis muscle (APB). We used a 7x7 stimulation point grid, with
5 stimuli per cell in apseudorandom order. We analyzed the RMT, the area of cells with at least one
suprathreshold MEP, the area weighted by the probability of a suprathreshold MEP, and the area
weighted by the mean MEP amplitude.

Results. The groups were not significantly difrent in age. The RMT was higher in ALS (p=0.01,
Mann-Whitney). Among the studied representation parameters, only the area weighted by the mean
MEP amplitude showed a significant difference, with lower values in ALS patients than in controls
(p=0.02).

Condusions: The results suggest that the extent of the APB motor representation in ALS patients is
not significantly altered, whereas the excitability and amplitudeweighted area are reduced. Thus, it
is important to study motor representation parameters othe than the extent as potential ALS
biomarkers.

Funding: RSF1775-10062.
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The spectrum of involuntary movements in patients with motor

neuron disease 7z a cross-sectional study

Katarina Vogelnik th 2 OAAT OAQAT T 11 1 &£ 1 O4IhAOQLAEGRh $"T11 AT A+ 1" C
Leonardis, Janez Zidar, Maja Kojovic

1Univeristy Clinical Centre Ljubljana, Ljubljana, Slovenia

BackgroundWe have commonly observed involuntary jerks and tremor in patients with otherwise
typical motor neuron disease (MND). Weonducted prospective clinical study to explore their
prevalence and phenomenology.

Materials andMethods: Seventyfour consecutive patients were clinically examined by movement
disorders specialists. Based on regularity and distribution, movements obse#d at rest were
classified as minipolymioclonus (MPMC) or rest thumb tremor (RTT) and movements present
during action as action MPMC or action tremor.

Results:Involuntary movements (IMs) were present in 54 patients (73%). Rest MPMC was present
in 26 (35%), RTT in 22 (31%), action MPMC in 22 (30%) and action tremor in 20 patients (27%),
with some overlap. Sixteen patients (22%) reported negative impact of IMs on their ability to use
hands. Regression model showed that lower distal muscle power and less priment upper motor
neuron (UMN) signs significantly increased the probability of |

Conclusions:Ms are common yet largely overlooked feature of MND and may have negative impact
IT PAOEAT 060 &£O01 AOGET 1T Al AAEI EOEA OmbilitybftMsof AEOOAI
fingers and wrist, suggesting that generation of IMs in MND patients is associated with muscle
weakness. The presence of UMN signs decreased the probability of IMs, possibly by increasing
muscle and joint stiffness. Overall, our findingsuggest IMs in MND patients are of peripheral origin.
We propose that IMs are caused by activation of enlarged motor units without sufficient previous
recruitment of smaller units to smooth their contraction during action and by their spontaneous
firing at rest.
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Neuromuscular ultrasound as diagnostic tool and marker of
disease progression in amyotrophic lateral sclerosis

Ferdinando Sartucci 123, Tommaso Bocéi2, Andrea Di Rollé, Michelangelo Bartolotta-2, Michela

Santirg, Cristina Dolciott#5, Alessio Pelagattis, Paolo Bongiovanrs

1Pisa University, Department Of Clinical And Experimental Medicine, Unit of Clinical Neurophysiopathology, Pisa
University Medical School, Pisa., Pisa, Itélgtegrated Care Department of Medical Specialtidszienda

Ospedaliera Universitaria Pisana, Pisa, Ital{;NR Neuroscience Institute, CNR, Pisa, Itélgquired Severe Brain

Injures Department Section, Cisanello University Hospital, Azienda Ospedadlaraersitaria Pisana (AOUP),

Pisa, Italy56 ! 1 ART 2E6 #A1T OAO &£ O . AOGOI OAAETTI1TCcU AT A %@PAOEI
Health Sciences, University of Milan & ASST Santi Paolo e Carlo, Milano, Italy

Backgroundseveral methods have been proposed to diagnose and score disease severity in
Amyotrophic Lateral Sclerosis (ALS) patients (pt.). Traditionally neurophysiological tests have been
employed. The development of neuromuscular ultrasound (US) have provided a further useful tool.
Our aim was to evaluate sonographic changes of muscles arefve trunks to define diagnosis and
assess ALS severity.

Materials andMethods:20 ALS pt. (15 m e 5 f, mean age: 63.9 + 9.5 yrs) were enrolled. All
investigations were performed using an Esaote MyLabGamma device in conventionavB®de. We
evaluated thefollowing muscles:, sternocleidomastoid, diaphragm, biceps brachii/brachialis,
forearm flexors, rectus femoris and anterior tibial; among the nerve, vagus, median, ulnar and sural.
Results:We found in all cases increased echogenicity with decreased mustti&ckness and
fasciculations; mean diaphragm rest thickness was reduced; changes in thickness during inspiration
and expiration were also reduced and loss in the most severe cases.

Median and Ulnar nerve crosssectional area (CSA) resulted smaller; suralnd vagal nerve resulted
spared.

ALS disease severity, measured using Functional Rating Scale (ALSFRS), correlated with
quantitative ultrasound data.

Conclusions:neuromuscular ultrasound resulted a simple, fast and easy method, painless and risk
free, ale to provide useful functional and structural information in ALS pt. Furthermore, diaphragm
US may allow to point out concomitant respiratory failure. Moreover is desirable that US become an
indispensable tool of the diagnostic armamentarium of the neumuscular physician in pt. with ALS.
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Carpal Tunnel Syndrome

Fricz Evat
1Eva Fricz, Lille, France

Objectives Carpal tunnel syndrome (CTS) is a widely distributed upper limb nerve compression.
CTS is relatively easy to recognise with timely diagnostf symptoThe elimination of risks and
professional conservative therapy can prevent the radical interventions.

Methods:In our study we worked with 8 patients, 7 of them had signs of CTS in both hands. The
diagnosis was based on history, physical examitians and an electroneurographia test (ENG). All of
the patients completed a questionnaire about their subjective symptoms before the objective
physical examinations. The used physiotherapy was modified for the severity of the symptoAdvice
on workplace tak modification was given to all patients.

Results. Main symptoms are tingling, numbness, nocturnal pain and weakness in the distribution of
the median nerve in the hand. Objective results represented a decrease in the range of motion,
waste of force in thehand and thenar atrophy. After the treatment the waste of the abductor pollicis
has disappeared at all patients, weakness and deficits of motion were found in one person. We
recognised a significant improvement in the specific tests.

Discussion. Occupatinal factors, overstrain of the hands are important causes of CTS. Loss of
sensory feedback and pain is more often presented than motor function loss. After the treatment the
symptoms of patients were reduced or disappeared.

Conclusions:CTS can be oftenftectively treated with complex physmtherapy and workplace task

i TAEEZEAAOGET T Oh AOO OEAOA EOI 80 A Aii bl AGA OAAT OA
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Reinnervation in masseteric nerve supercharge bypass in
primary reconstruction of facial nerve

Stepanka Brusakova l, Petr Vachat&, Jan Lodin, Martin Samés

INeurologicke oddeleni MNUL, Krajska zdravotni, a.s., Usti nad Labem, Czech Reélimchirurgicka klinika
Fakulty zdravotnickych studii Univerzity J. E. Purkyne v Usti nad Labem a Krajske zdravotng, Masarykovy
nemocnice v Usti nad Labem, o. z, , Czech Republic

Backgroundfacial paralysis is a severe disease. A wide variety of surgical procedures to facial nerve
reconstruction are available. We demonstrate reinnervation after infratemporal endo-end
anagomosis following nerve rerouting and concomitant masseteric nerve transfer to the side of
facial nerve trunk. Masseteric nerve transfer seems to have strong reinnervation potential.
Material and Methods:Patient presented with complete unilateral faciaherve palsy on the left side
with the absence of clinical movement and no signs of reinnervation on needle electromyography.
The ipsilateral masseteric muscle nerve electromyography and function was without deterioration.
After reconstruction, the patientwas regularly clinically and electromyographically evaluated
throughout a three-month postoperative period.

Results:The first controll showed no electromyographic signs of reinnervation. Reinnervation in
both upper and lower part of face after six mortis was observed with richer and more mature
voluntary activity in orbicularis oris muscle. Synkinetic activity with biting was observed. Three
months later, the patient achieved facial symmetry at rest and palpebral closing significantly
improved with a residual 3mm gap. Electrophysiological evalutation 12 months after surgery
showed improved reinnervation of mimic muscles during biting and relaxation of chewing muscles
at both donor nerve sites, as well as clinical recovery of the capacity to spontaneoublink,
complete eyelid closure and initials signs of smile.

Conclusions:Double innervation of muscular transfer allows additional target muscle reinnervation,
with simultaneous preservation of donor nerve function. Electromyography needle evaluation 12
months after surgery declares independent reinnervation through both donors.
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Subacute polyneuropathy partially responsive to
immunomodulatory treatment coexisting with POLG mutation

Malgorzata Lukawska 1, Anna PotulskaChromik?, Marta Lipowskéa, Monika Nojszewska, Edyta

Majgh - AOAE 2, TomhasANRrurc2¥ Magdalena Kaliszewskh + AOAOUE Anka 41 d OE

Kostera-Pruszczyk

IMedical University of Warsaw, Department of Neurology, Warsaw, Polakhedical University of Warsaw,
Department ofRadiology, Warsaw, Polan@National Research Institute for Mother and Child, Department of
Child Neurology, Warsaw, PolantlJniversity of Warsaw, Institute of Genetics and Biotechnology, Faculty of
Biology, Warsaw, Poland

Background:
During the last few years, the correlation between mitochondrial disorders and autoimmune

diseases has been reported. Autoimmune polyneuropathies were concomitant with symptoms
related to the polymeraser (POLG) mutations. POLG is involved in mitochondri@NA (mtDNA)
replication and maintenance.

Material and Methods:

We present a case of atgear-old girl with W748S mutation of POLG region with a 1:§ear history
of slowly progressive walking difficulties.

Results:

In the neurological examination the git had ataxic gait with sensory disturbances in lower
extremities with areflexia. Nerve conduction studies (NCS) demonstrated axogdemyelinating
sensorimotor polyneuropathy of the lower limbs. Additionally, magnetic resonance imaging (MRI)
of the lumbar spine revealed gadolinium enhancement of the spinal roots and an examination of
cerebrospinal fluid showed dissemination. The immunomodulatory treatment with intravenous
methylprednisolone and intravenous immunoglobulin (IVIg) was started.

Conclusions:

ThelVIg and IVMP treatment led to marked improvement of her abnormal gait and improved
resolution of abnormalities of touch, temperature sensation and improved proprioception.

The W748S mutations were commonly reported and associated with variable phenotypemost
often Alpers syndrome, but also polyneuropathy. However, electrodiagnostic features and partial
OAOPI T OA O1I EIT O1TTi11TAOI AOT OU OEAOAPU OOCCAOGO
symptoWe hypothesize that oxidative stress caused by impad mitochondria function may trigger
an autoimmune response.
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The utility of MVRCs in detection of early axonal involvement in
GBS

Zennia Zeppelin , SR Kristensen, A. Fuglsattgederiksen, H. Andersen, Lotte Harbo, L Levison,
Hatice Tankisi
nsitution Of Clinical Neurophysiology, Aarhus University Hospital, Denmark, Aarhus, Denmark

Introduction : The initial diagnosis of Guillain Barre Syndrome (GBS) may be difficult since
electrophysiological changes are usually first seen-2 weeks after digase onset. We aimed in this
study to examine whether Muscle Velocity Recovery Cycles (MVRCs) may detect early changes in
GBS and differentiate demyelinating (Acute Inflammatory Demyelinating Polyneuropath&IDP)

and axonal (Acute Motor Axonal NeuropatryAMAN) types.

Methods: Twelve GBS patients (7 AIDP, 4 AMAN , 1 acute CIDP (chronic inflammatory demyelinating
polyneuropathy)) and 24 agematched healthy controls (HC) were included. In addition to
conventional nerve conduction studies (NCS) and electromyogphy, MVRCs in the anterior tibial
muscle were done in the 1st week of symptoronset. A 4thweek examination by
NCS/electromyography was done in all patients and MVRC in 6 (4 AIDP and 2 AMAN).

Results:Of MVRC parameters, muscle relative refractory perl was significantly prolonged and

early and late supernormality were reduced in patients compared to HC-{est, p<0.001), however
abnormality was only seen in AMAN and acute CIDP whereas AIDP patients were normal. EMG was
normal in the 1st week while onthe 4th week, profuse denervation activity was seen in 6 patients
including the 4 AMAN. None of the MVRC parameters changed significantly from 1st to 4th week
(paired t-test, p>0.05).

Conclusion:Changes in MVRCs already in the 1st week of symptoms bef@resence of denervation
activity may suggest early detection of axonal involvement in GBS. Additionally, MVRC could
distinguish AIDP from AMAN, however this could also be due to severity of the disease in these
patients.
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CADASIL syndrome and mytonic dystrophy - one or two
disorders?

- ACCl OUA QA MagdfleDalkbdrdivich 0 Ax A¢ 2B UAIxQOYEAx1 0 AOAAT x OE
$ADAOCOI AT O AT A #1 ETEA 1T £ . AOOT 11 CUh 2Degaitnfent 6f Generdd AEAAT 5
Radiology, Interventionae AAET 1 T CU AT A . AOOI OAAEIT 1T cUh 701 Al Ax - AAE

BackgroundMyotonic dystrophy type | is a congenital disease, inherited in the autosomal dominant
pattern, with DMPK gene mutation causes multiplication of CTG nucleotides (locus 1%53).
CADASIL syndrome is an autosomal dominant inherited cerebral arteriopathy with subcortical
infarcts and white matter degeneration. It is caused by gene NOTCH3 mutation (locus 19p13.2
pl13.1). The authors presented a patient suffered from myotonic dyrophy with clinical symptoms

and radiologic features of CADASIL syndrome.

Material and Methods:46-year old woman with history of heart infarct, progressive dementia and
spatial orientation dysfunction was admitted to the Neurological Department with CBASIL
syndrome suspicion. MRI revealed the areas of increased signal in the temporal lobes and
periventricular white matter in T2 -weighted and FLAIR images. In the neurological examination we
found slight left-sided hemiparesis, proximal muscular weaknes# T A nDAOAOOOET T OUl
the opponens pollicis muscle. EMG revealed myopatic pattern with myotonic discharges. The
control cerebral MRI showed diffuse hyperintensive changes in the subcortical and paraventicular
white matter of the temporal, frontal and parietal lobes. We confirmed DMPK gene mutation, typical
for myotonic dystrophy type | without any mutation in NOTCH 3 gene.

Results and Concusion®MPK and NOTCH3 genes are situated on 19 chromosome in the adjoining
loci. Their contiguous locationcan explain the possible, reciprocal influence of DMPK mutation on
CADASIL development, and NOTCH 3 mutation on myotonic dystrophy occurrence. In the literature
there are some data confirming the coincidence of CADASIL and myotonic dystrophy type I, and
possible pathogenesis connected with contiguous genes location.
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Severe congenital myopathy related to a novel mutation in the
titin gene. A case report

Miriam SanchezHorvath?!, Keyla Marcelino -Salas!, Isabel LlaneRivag, Maria Jesus Martinez
Gonzale2, Ainhoa GarcieRibes, Ana Isabel FernandeBedoyé, Ana MartinezZuluagé, Imanol
Lambarri San Martirt, Izaskun YurrebaseSantamaria

1Department of Clinical Neurophysiology, Osakidetza, Barakaldo, Sp&iapartment of Genetics, Osakidetza,
Barakaldo, Spain3Department of Pediatric Neurology, Osakidetza, Barakaldo, Spain

Introduction : Mutations in the titin gene (TTN) are related to a wide spectrum of disease. In recent
years, congenital titinopathy has emerged as a cause of severe early omagbpathy.

Case report A case of two female sisters born at 32 weeks of gestation by cesarean section, from a
non-consanguineous, healthy couple. They had normal prenatal ultrasounds except from
equinovarus foot in one twin. Apgar score was low at birth (6o 10 at 1 and 5 minutes in both). Both
girls needed ventilator support because of respiratory insufficiency, severe axial hypotonia, multiple
joint contractures distal and proximal and multiple long bone fractures. Chromosomopathy and
osteogenesis imperéct were ruled out in the Genetic unit of our institution. Cardiological studies
were normal. The neurographic study performed at two months of life showed extremely low
amplitudes of the CMAPs with normal conduction velocities and relative preservation tie SNAPs,
without clear myopathic features or spontaneous activity in the needle EMG. The whole exome
sequencing (GenExComplete) revealed two extremely rare mutations in the titin gene, only
expressed in the fetal skeletal transcript of TTN. One of theins died at 8 months of age from
pneumonia and the other baby needs mechanical ventilation for life support to date.

Conclusions:n a case of severe congenital myopathy without cardiac involvement, it is essential to
consider the global clinical contextAlthough very rare, mutations in the fetal skeletal transcript of
TTN should be excluded.
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Electromyographic findings in our cohort of patients with
congenital muscular dystrophies and congenital myopathies.

Margarida Gratacos -Vifiola !, NUria Raguet, Elena Laineg José L. SeoaheAngel Garcia
Montafie2, David GémezAndrés34, Francina Muneft4

IClinical Neurophysiology Department. Hospital Universitari Vall d'Hebrén, Barcelona, Spaediatric
Neuroradiology Unit. Hospital Universitari Vall d'ebrdon, Barcelona, SpaifChild Neurology Section. Hospital
Universitari Vall d'Hebron, Barcelona, Spait/HIR Pediatric Neurology. Hospital Universitari Vall d'Hebron,
Barcelona, Spain

Introduction : Congenital myopathies (CM) followed by Congenitahuscular dystrophies (CMDs) are
the most common muscular cause of floppy infant syndrome. It is well known that EMG pattern in
both groups is similar, but it is recently described a characteristic association between peripheral
neuropathy and some congendl muscular dystrophies. The objective of this presentation is to
describe the EMG findings in our cohort.

Material and methods:We reviewed retrospectively charts and EMG studies of patients with
genetically confirmed Cand CM followed in our Hospital inrder to evaluate the pattern of EMG
involvement.

Results All patients showed proximal myopathic changes at EMG. Only one patient with DMC had
spontaneous activity at rest (LAMA2).

Three patients shared a mixed pattern: First patient with col VI myopathghowed a distal motor
axonal neuropathy (similar to distal motoneuron disease), the second one with col VI myopathy
displayed minor motor conduction abnormalities but with loss of motor unit at distal muscles and a
third patient with LAMAZ2 Cexhibited isolaed sensory motor desmyelinating findings.

Conclusions In our cohort only 37% of Cpatients show association of neuropathy and myopathy at
EMG In patients with floppy infant syndrome we suggest to perform nerve conduction studies and
needle EMG at proxiral and distal muscles to evaluate the association between myopathy and
motor neuropathy to achieve a correct electrodiagnosidt will be interesting to perform

longitudinal studies to know if neuropathy is a finding that develops during the follow up and it
depends on the type of genetic abnormality.
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Neurophysiological findings in 11 cases of dropped head
syndrome

Gonzalo Diaz Cand, Soraya De La Fuente BatigtaVlarta Oses Lara Oscar Garnés C. Estrugh
José Manuel Corredera RodrigugNelson Cuéllat, lvana Zamarbidé
1University Hospital Fundacion Jimenez Diaz, Madrid, Spain

BACKGROUNIDropped head syndrome (DHS) is a rare disorder characterized by weakness of the
cervical paraspinal muscles with inability to extend the neck. It can be a part of several generalized

neuromuscular processes or secondary to local conditions. Also, aresBid A | UT PAOEUh OEO
T AAE AgQOAT O1T O 1 UT PAOEUG ). %-qh EAO AAAT AAOGAOEA
MATERIAL AND METHOD$1 cases of DHS were referred to our Neurophysiology department in

the period 2015z 2018 for evaluation, with suspected neuromuscular etiology. ENG/EMG,

repetitive nerve stimulation, sSfEMG or all of them were performed according to the clinical

suspicion and findings.

RESULTSn 4 patients, neurophysiological studies were compatible with neuromuscular junction

disorder (one of them with overlapping myopatht features): findings showed clearly positive

repetitive nerve stimulation in facial and spinal nerves. SfEMG mean consecutive difference (MCD)

was above 80 s, with some blocking, in these cases. In 6 patients, EMG proved myopathic changes:

mild spontaneaus activity in all of them (positive waves, mainly), and short, small motor unit action

potentials in 5. Of particular interest, in the myopathic group, sSfEMG showed increased jitter in few

pairs of fiber, but normal mean jitter and without blocking. In 2cases, the evaluation could not be

concluded. The final diagnosis in 4 cases was myasthenia gravis, and myopathy in 7 (inflammatory
myopathy or isolated neck extensor myopathy). All patients improved with specific treatment.
CONCLUSIONS® our series, miatenia gravis and myopathy (INEM or inflammatory) were the

main etiologies. Neurophysiological studies revealed distinctive features in both groups, with high

diagnostic yield.
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Painful pupil -involving oculomotor palsy as a manifestation of
Chronic Inflammatory Demyelinating Polyradiculoneuropathy

Daniela Garcez!, Leonor Rebord&e, Angela Abreg, Simdo Cruz Catarina Matog, Filomena
Batista3, Tiago Patinha8, Ana Valverde José Campilko

1Department of Neurology, Instituto Portugués de Oncologia de Lisboa, Lisboa, Porégpartment of
Neurology, Hospital Fernando Fonseca, Amadora, Portugagépartment of Physical Medicine and
Rehabilitation, Hospital Fernando Fonseca , Amadora, Portfuga

Background:
Opthalmoplegia is a rare complication of CIDP and usually occurs in the setting of a longstanding

disease. Moreover, very few cases describe an autonomic involvement.

Material and Methods:

Case report.

Results and Conclusions:

A 25-year-old man with no relevant past medical history was admitted to the hospital due to limb
weakness and numbness which evolved over two months. He denied recent infectious illness.
Neurological examination revealed a flaccid, symmetric and distgredominant tetraparesis,
areflexia and vibration sense impairment of the lower limbs. Nerve conduction studies showed
demyelinating changes fulfilling 2010 EFNS/PNS criteria for the definite diagnosis of CIDP. CSF had
increased protein content and no parapreein or ganglioside antibodies were found. As unaided
ambulation was initially preserved, immunotherapy was not immediately started. However, over
the following days, he developed dyplopia with right ocular pain. A partial third right palsy with a
fixed mydriasis was found and IV immunoglobulin was then initiated. A few days after starting
immunotherapy dyplopia resolved and tetraparesis also improved.

We report an unusual case of CIDP with an early unilateral, painful, third nerve palsy with pupil
involvement.
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Neurophysiological changes predates symptoms onset in
Hereditary amyloidosis related to transthyretin V30M

José Castrd-2, Bruno Mirandat 2, Isabel de Castry Isabel Conceicde?
1Department of Neurosciences, Centro Hospitalar Lisboa Nartespital de Santa Maria, Lisboa, Portugal,
2Translational and Clinical Physiology Unit, Instituto de Medicina Molecular, Faculty of Medicine, , Portugal

Background
Hereditary amyloidosis relatedto transthyretin V30M (hATTR V30M) is a progressive length

dependent sensorimotor axonal neuropathy. Timely diagnosis is paramount to early treatment
implementation.

Materials and Methods

Neurophysiological data of a 4year period from 73 hATTR V30M asymmmatic carriers was
retrospectively collected. At the end of this period, 41 subjects have developed symptoms, while 32
remained asymptomatic. Composite neurophysiological scores of sensory, motor and sympathetic
skin response (SSR) amplitudes were calcukd. We used mixeekeffects modeling to examine and
compare both groups in regards to the evolution over time of each of these scores.

Results

A significant change in the progression of the sensory score relative to baseline was found between
both subject goups, being the decline greater in the group that developed symptoms (interaction
time x group with p<0.05),starting about 2 years before disease onset. The mean percentage of
change from baseline of the sensory score after 1, 2, 3 and 4 years of fologvwas 4.2-5.2,-12.6
and-29.3 for the group that developed symptoms and 3.8, 0.6, 1.9 af812, for the group that
remained asymptomatic. No significant changes were observed for motor or SSR composite scores.
Conclusions

We present a preliminaryanalysis showing that changes in peripheral nerve function predates the
onset of symptoms in hATTR V30M carriers by as much as 2 years. This data highlights the
importance of systematic followup of these patients. Given the currently available pharmacolagl
treatment options, objective early diagnosis of disease onset can have a significant impact in patient
management.
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Quantitative EEG Analysis in a Patient with Adult -Onset

Subacute Sclerosing Panencephalitis

%OAT 4 11pMird) Bubléle, Tuba Aktirkesh . AOOET (A1 OAR#EI9 4§ AT Agil O
listanbul Medipol University, Istanbul, Turke§lstanbul Medipol University, Istanbul, Turkeistanbul Medipol
University, Istanbul, Turkey

Introduction : Subacute sclerosing panencephalitis (SSPEgriprogressive encephalitis, that rarely
affects adults. The brain damage occurs in about 5 years after the patient is infected by measles
virus. The survival rate is low. Spontaneous alpha activity is a sign of healthy brain. Here we aimed
to present elecroencephalography (EEG) power spectum analysis of an adwdhset SSPE.

Case report The patient was a 23 yeapld girl with the complaint of vision loss and forgetfulness. In
her neurological examination, the place and time orientation were impaired. Braimagnetic

resonance imaging showed diffuse parenchymal gliosis in the bilateral parietooccipital region. The
measles Ig G level was found to be high and oligoclonal band was positive in cerebrospinal fluid. The
patient was diagnosed with SSPE. Isoprinosi rivastigmine and cognitive rehabilitation were

started. The patient was followed up for 2 years and a total of 6 EEG recordings were done. Alpha
activity (8-13 Hz) was analysed via the power spectrum (Fast Fourier Transform) analysis. No
significant alpha peak was observed in the parietooccipital region in the background activity in the
first 4 quantitative (q) EEGs. The analysis of the last 2 qEEGs after cognitive rehabilitation
demonstrated a significant increase in the background activity of the parieoccipital region and in

7-8 Hz slow alpha peak.

Conclusion:This is the first SSPE case that demonstrated the improvement in QEEG analysis parallel
to the clinical improvement in long term follow-up. We think that QEEG can be used as a tool to
monitor th e course of the disease.
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Automatic analysis of sleep architecture and circadian rhythms
for assessment of disorders of consciousness

I T 1T A 8 Kdgdalena Zieleniewskg Anna Duszyk, Marta Bogotkéh O ET OO, P | Ad OE E
Durka?
lUniversity OWarsaw, Warsaw, Poland

Disorders of consciousness (DOC) are among the major challenges of contemporary medicine.

Currently, clinical diagnosis of DOC is based upon behavioural scales like Coma Recovery Scale

Revised, which involves visual assessmentof gatA 1 08 O OAAAQET 1 08 (1 xAOAOR |
with DOC patients, their potential sensory impairments, and fluctuating levels of attention cause

high rates of misdiagnoses in clinical assessment. Since DOC are related with severe alterations of

both slegp-wake patterns as well as sleep architecture, parameters supplementing assessment can

be derived from methods like actigraphy and polysomnography. However, these recordings in the

case of DOC patients differ significantly from standards derived for healftsubjects, so standard

methods of their analysis usually fail.

To overcome the limitations of standard sleep scoring, we proposed a continuous analysis of sleep
architecture in terms of EEG profiles, based upon automatic matching pursuit detection and
parameterization of sleep transients like sleep spindles and slow waves. In this presentation we

briefly recall the framework, software availability, and results of application of this approach to the )
analysis of overnight polysomnographic recordings of ped OOEA DAOEAT OO0 A&OT I O4E
model hospital for children with severe brain damage, combined with an automatic analysis of

actigraphic recordings of these patients.

228



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

P03-S

Repeated baseline EEG measures effectiveness for early
detection of at -risk older adults

Vovyko Kavcic!?, Rok Pozat4, Bruno Giordand

1Wayne State University, Detroit, MI, United Statdaternational Institute of Applied Gerontology, Ljubljana,
Slovenia3University of Primorska, Faculty of Mathematics, Natural Sciences and Information Technologies,

Koper, Slovenig5 1 EOAOOEOU 1 £ 00EI T OOEAR ! 1T AsMliBhigan-Ak@ibétE ¢ ) 1T OOEC
Disease Center, Ann Arbor, MI, United States

BackagroundAge and disease related cognitive declines have important socioeconomic implications.
Identifying those who are at risk and the underlying mechanisms for accelerated cognitive decline
are vital for guiding interventions and improving early prediction of dementia. We propose a novel
approach for risk prediction using repeated electrophysiological recording prior to and following
visuospatial cognitive stimulation.

Methods: Forty-six consensus diagnosed, nedemented, community dwelling African Ameican

older participants over age 60 years received EEG and NIH ToolbGognition and Brief CogState
computer administered cognitive batteries. In between two resting EEG (eyes closed) sessions
participants engaged in a visual motion direction discriminatn task for approximately 20 minutes.
The outcome measures were % changes of spectral power between pre/post EEGs.
Results:There was a decrease in spectral power of ey&tosed EEG across all the frequency ranges
at post as compared preEEG recording, wilh the greatest at the beta range (1:30 Hz)- 41%
(p<.0005), followed by delta (x4 HZ)z 4% (p<.0005), theta (48Hz) z 3% (p<.0005), while there
was no significant difference at alpha range @2 Hz)- < 1%. The % decrease of beta power was
also significantly correlated with performance on the Toolbox Total Composite, Crystalized
Intelligence, and Oral Picture recognition.

Conclusions:Our preliminary results demonstrate that EEG reactivity, repeated eyedosed

baseline EEG after short visual cognitive shulation, showed significant decrease primarily in beta
range that correlated with neuropsychological performance. Thus, the baseline EEG reactivity
findings are very promising in terms of identifying those older adults who are at risk for accelerated
cognitive decline.
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Dose-dependent synchronization of ongoing alpha oscillation
by repetitive transcranial magnetic stimulation

Elina Zmeykina 1, Zsolt Turit, Walter Paulus
1GeorgAugustUniversity Goéttingen, Géttingen, Germany

Repetitive transcranialmagnetic stimulation (rTMS) is shown to modulate ongoing neural activity
by means of inducing an oscillating electric field (Held) in the cortical regions. Traditionally, rTMS
induces an intracranial peak Hield in the range of 96110 V/m. However, invitro experiments

show that a 5 V/m E-field is enough to entrain ongoing rhythTherefore, we hypothesized that
inducing Efields magnitudes less than 50 V/m is enough to entrain ongoing parietal alpha
oscillations. We tested the hypothesis by enrolling steen healthy participants in a singleblind,
repeated measure study. First, we estimated the magnitudes offields by using MRderived

realistic head models. Participants were stimulated with three intensities corresponding to 20
(LOW), 35 (MED) and 50KIGH) V/m Efields. The bursts of 20 TMS pulses were applied at
individual alpha frequency. The effect was controlled by arrhythmic stimulation that consisted of
twenty pulses at random intra-burst frequencies. rTMS induced effect was studied during andtaf
rTMS by electrophysiological changes of parietal alpha. We found that phase synchronization of an
ongoing activity with external pulses was increased during rhythmic rTMS but not for arrhythmic
r'TThe amount of synchronization expressed in phase lockingalues was progressively larger for
increasing intensity in a dosedependent manner. After effects of rTMS were present for LOW and
HIGH stimulation intensities. Rhythmic rTMS increased while arrhythmic rTMS decreased the
power of parietal alpha. Overallpur study demonstrated that rTMS at intensities about two times
lower than those traditionally used could successfully modulate the parietal alpha rhythm in resting
state.
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Brain networks activated while performing high  -frequency
intracranial stimul ation for functional cortical mapping

Andrei Barborica !, loana Mindrute, Cristian Dono$, Irina Pop&, Felicia Mihat, Mihai Maliiat,
Andrei Daneasa, Anca Arbuné, Constantin Pistol

1Physics Department, Bucharest University, Buchasigurele, RomanigZNeurology Department, Bucharest
University Emergency Hospital, Bucharest, Romania

BackaroundHigh-frequency intracranial stimulation is an essential method for mapping brain
function. It is considered that clinical effects result primarily from tissue activation near the
stimulation site. However, it may be possible that certain symptoms emerge from activating broader
networks, that we aim at uncovering using advanced stimulation and EEsignal analysis.

Materials andMethods: Uncovering EEG responses to intracranial higfrequency electrical
stimulation is difficult due to the presence of stimulation artifacts. By using alternating stimulation
polarity, a method originally used for re®lving the electrically evoked compound action potentials
in auditory nerve fibers, we show that it is possible to recover the electrophysiological responses
during intracranial stimulation and identify brain functional networks.

In 17 patients undergoingpresurgical evaluation for drugresistant epilepsy, we have applied
stimulation and recorded responses on 64 to 128 depth electrode contacts. The activation of the
networks at stimulation levels evoking a clinical symptom was compared with the activationdbow
threshold, that did not elicit any clinical effects, allowing to evidence a selective recruitment of
pathways associated with a particular symptom.

Results:A number of 706 out of 1966 sites elicited symptoms while stimulated, at a mean intensity
of 1.27 mA. We were able to identify functional brain networks involved in various somatosensory
(143 symptoms), motor (154), visual (55), languageaelated symptoms (41) and ictal symptoms
(78), among others.

Conclusions:The alternating polarity stimulation protocol proved effective in resolving the
activations associated with clinical effects.
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Temporal lobe connectivity changes during wakefulness and
sleep studied through single pulse electrical stimulation

Anca Adriana Arbune 12, loana Mindruta 2, Andrei Daneasa, Mihai Maliig, Irina Popd 2, Jean

Ciurea, Cristian Donog, Ovidiu Alexandru Bajenar&2, Andrei Barborica

1"Carol Davila" University of Medicine and Pharmacy, Bucharest, Rom&bjiaiversity Emergency Hospital

Bucharest, Bucharest, Romani@ " A C AIA@AOI E6 %l AOCAT AU (1 Omwmerditydaf " OAEA O/
Bucharest, Department of Electricity and Magnetism, Seithte Physics, and Biophysics, Bucharest, Romania

Background:
Temporal lobe epilepsy is frequently improved after selective resection. However, a small number

of these patients have temporaplus epilepsy and continue seizing. We aim to study the

connectivity of the temporal lobe during wakefulness and sleep.

Material and Methods:

We included 25 patients with drugresistant focal epilepsy who had depth electrodes exploration in
2016-2018. We implanted 9 to 18 electrodes per patient over a large network. We performed single
pulse electrical stimulation protocol, aspreviously described, during wakefulness and sleep. We
selected 40678 statistically significant responses (rho>0.4, p<0.05) and we analyzed only temporal
structures.

Results:

The difference between the mean responses in all temporal structures betwesteep and
wakefulness is 10.41 pV (p<0.01). When part of the epileptogenic zone (EZ), the difference becomes
8.02 Vv (p<0.05). Stimulation of the right temporal EZ produced higher reponses during sleep in the
left hemisphere and right occipital lobe, whildeft temporal EZ elicited significantly higher

responses in the left parietal (p<0.05). The highest connectivity increase was in the left fusiform
gyrus - hippocampus connection (p<0.01). When outside the EZ, all temporal structures exhibit a
decrease inconnectivity during sleep with the left frontal (p<0.05). Stimulation of the
nonepileptogenic left temporal structures elicits higher responses during sleep in the right temporal
(p<0.01). The highest increase was of the left frusiform gyru$PO junction ©nnectivity (p<0.01).
Conclusions:

Temporal lobe connectivity is modulated by sleep, EZ location, and pertainence of certain structures
to the EZ, with statistically significant differences between left and right temporal structures.
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Multimodal TMS has the potential to improve the diagnostic
process in epilepsy

Annika de Goedel, Michel van Puttef:2
IClinical Neurophysiology, University of Twente, Enschede, Netherl&bdpartment of Clinical Neurophysiology
and Neurology, Medisch Spectrum Twent&etherlands

Backgroundin epilepsy, a disturbed cortical excitability results in a predisposition to generate
seizures. The limited diagnostic sensitivity of the electroencephalogram motivates the search for a
novel biomarker. Transcranial magnetic stimiation (TMS) is a technique to assess cortical
excitability. We used a multimodal TMS approach to evaluate differences between healthy controls,
first seizure patients diagnosed with epilepsy and those without epilepsy.

Methods:We included twenty-one heathy subjects and twentyone first seizure patients, of which
seven were diagnosed with epilepsy. Both motor cortices were stimulated with 50 single pulses and
50 paired pulses at six interstimulus intervals (ISIs) between 500 As single pulse TMS readost
we analyzed amplitudes of the motor evoked potential (MEP) and TMS evoked potential (TEP). For
paired pulse stimulation, we assessed long intracortical inhibition (LICI) of the MEP and TEP.
Results:We found no significant differences in MEP or TEP ampldes using single pulse
TCompared to healthy controls, epilepsy patients showed significantly increased LICI of the N100
and P180 components for ISI 200 Furthermore, we found facilitation at ISI 100 ms in epilepsy
patients and inhibition in patients without epilepsy.

Conclusions:Multimodal TMS has the potential to improve the diagnostic process in epilepsy.
Biomarkers include increased LICI at ISI 200 ms and facilitation at ISI 100 At a group level, paired
pulse TMS differentiated between healthy controlspatients with epilepsy and patients without
epilepsy. To establish the true potential, data of more patients is needed, which may enable analysis
at the individual level.
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Combined electromagnetic source imaging in presurgical
evaluation

Lene Duezt, Hatice Tankist, Peter Orm Hanseh Anne Sabers Lars Pinborg, Martin Fabricius?,
Gyorgy Rasonyi, Guido RubboH, Birthe Pedersen, AnneMette Leffers, Peter Uldal$, Bo

Jespersen, DMSc Jannick Brennum Otto Mglby Henriksef, AndersFuglsangFrederiksent, Sandor
Beniczkyt2

1Department of Clinical Neurophysiology, Aarhus University Hospital, Aarhus, Denrdf@gpartment of

Neurology, Copenhagen University Hospital Rigshospitalet, Copenhagen, Denibapartment of Clinical
Neurophysology. Copenhagen University Hospital Rigshospitalet, Copenhagen, DentBeahkish Epilepsy

Centre, Dianalund, DenmarkDepartment of Diagnostic Radiology, Hvidovre Hospital., Hvidovre, Denmark,
6Department of Pediatricsghild neurology. Copenhagen Unigity Hospital Rigshospitalet, Copenhagen,
Denmark,’Department of Neurosurgery, Copenhagen University Hospital Rigshospitalet, Copenhagen, Denmark,
8Department of Clinical Physiology, Nuclear Medicine and PET, Copenhagen University Hospital Rigshgspitalet
Copenhagen, Denmark

BackgroundTo date, source imaging (Sl) has been performed using epileptiform discharges (ED)
detected by magnetoencephalography (MEG) or electroencephalography (EEG). A few case studies
has combined MEG and EEG recordings and perfagthelectromagnetic source imaging (CEMSI).
This study tries to elucidate the role of cEMSI in presurgical evaluation.

Material and methods: A MEG wholehead 306-channel Elekta Neuromag®system, and

simultaneous high density EEG (70 electrodes, range 58 to 80) using a roagnetic cap (EASYCAP)
were recorded in 141 consecutive patients. Fifty patients were operated and had one year follow.up
MEGEEG was inspected for EDs. Signals were analyzed using CURRY 7 Neuroimaging Suite. For
each cluster, using the visually detected EDs as templates, automated algorithms scanned the
recordings, and detected EDs were visually checked. To improve thersadrto-noise ratio, EDs with
similar topography were averaged. Two different inverse solutions were applied: equivalent current
dipole (ECD) and a distributed source model (DSM): sSLORETA. We performed electric SI, magnetic
SlI, and cEMSI. All analyses weperformed using individual head models from the patients' MRIs.
We calculated the odds ratio (OR) of becoming seizufeee when operation was concordant vs
discordant with the localization of the SI.

Results:Combining both EEG and MEG signals (CEMSI) ganeOR of 5.8 for ECD and 19.2 for DSM.
OR of cEMSI using DSM was significantly higher than both ESI (p = 0.02) and MSI (p = 0.03).
Conclusion:Combined EMSI achieved significantly higher odds ratio for becoming seizufieee
compared to electric SI and mgnetic Sl.
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Searching for neurophysiological markers of VNS response
predictors: PLI quantification during VNS stimulation

Aude Sangaret, Angela Marchi, Benoit Crepo#, Christine Soufflet, Estelle Pruvost3, Celine
Ramdant, Francine ChassowxBaris Turak?, Elisabeth Landré, Martine Gavaret35

1Department of Neurophysiology, Saint#énne Hospital, Paris, Franc&)epartment of Neurosurgery, Sair&nne
Hospital, , FranceParis-Descartes University, Paris, Franéistitut de Recherche Bionuicale des Armées
(IRBA), Brétigny sur Orge, FranceNSERM UMR894, Paris, France

BACKGROUNBDeuronal mechanisms of Vagus nerve stimulation (VNS) efficacity in seizure control
are not clearly understood. In animal models as in patients, VNS seems to produ
desynchronization of interictal electroencephalography (EEG). We aim to confirm the role of EEG
desynchronization as possible marker of VNS efficacity.

MATERIAL AND METHODSVe prospectively selected all EEG recordings of patients with drug
resistant epilepsy treated by chronic VNS, recorded in our epileptology center from Jan 2017 to May
2018. EEG signals were acquired during a 30 min eyebsed resting state period, using a 21
channel EEG system. Phase lag index (PLI), was used to calculate thetifumal connectivity

strength on the first 16 artifact-free epochs for each condition (ON et OFF). Analyses were
performed over a broadfiltered signal (0,570 Hz) and besides overs different sulbands filtered
signals. Patients were assigned to two differé groups, responders (R: reduction >50% in seizure
frequency) and nonresponders (NR)

RESULTSEighteen patients were included. Lower synchronization values were highlighted in R
patients, compared to NR, in broadband signal and in stiiands filtered signals. These differences
were significantly demonstrated for alpha (p=0,03, ManiWhitney) and beta (p=0,01, Mann

Whitney) bands. Lower synchronization values were as well lower in condition ON compared to
condition OFF.

CONCLUSIONShese results confirm hat the beneficial effect induced by VNS in seizure control is
related to global interictal EEG desynchronization and that functional connectivity parameters could
be used in clinical practice as potential predictor of VNS efficacity.

235



Book of Abstracts
17th European Congress of Clinical Neurophysiology | Warsa8vJune 2019

P10-S

The neocortical neural correlates of electrically evoked cortical
potentials in humans

Boglarka Hajnal 1, L4szI6 Ent2, Emilia Toth, Istvan Ulbert, Daniel Fabsh , T OUP A %0& OO
1Epilepsy Centrum, Dept. of Neurology, National Institute of Clinical Neurosciences, Budapest, Hgoly,of
Funct. Neurosurgery, National Institute of Clinical Neurosciences, Budapest, Hunggagulty of Information
Technology and Bionics, Pazmangter Catholic University, Budapest, Hungaffpept. of Comparative
Psychophysiology, Inst. for Psychology, Hungarian Academy of Sciences, Budapest, Higkepsy Centrum,

Dept. of Neurology, National Institute of Clinical Neurosciences, Budapest, &yn@ept. of Funct.

Neurosurgery, National Institute of Clinical Neurosciences, Budapest, Hungary

Background
The local cortical activatiorinhibition sequence underlying electrically evoked corticecortical

potentials (CCEPSs) is little known in humans. Our aim was to study these physiological mechanisms
in drug-resistant epileptic patients implanted with subduralelectrodes.

Materials and methods

To reveal the effect of cortical electrical stimulation (CES) we used intracortical laminar
multielectrodes. We studied the effect of CES, applying single (10mA, 0.5Hz) and paired (ISI: 7
1000ms) pulses on subdural eleabdes. We analyzed the cortical depth distribution of local field
potentials, current source density (CSD), changes in spectral power, and in multiple and single unit
activity (MUA and SUA) in the time window of CCEPs.

Results

The laminar profile of the CEPs showed a surface current source and middle layer sink (P1)
followed by surface sink and a layer IV source (N1) associated with an increase in MUA and SUA, a
surface source and a layer IV sink (P2) subsequently a cortical wide source in the middle lay/€éX2)
accompanied by MUA and SUA decrease and a middle layer sink and increase in MUA and SUA for
P3. In paired pulse setting, the amplitude differences of NR2 were correlated with I1SI. We found
similar N1-P2 curve in 8 out of 10 patients characterizetly an excitation at I1SI 710ms, inhibition at
20-50ms and a long interval excitation at 206600

Conclusions

We identified both excitatory (P1, N1, P3) and inhibitory (P2, N2) CCEP components. In our paired
pulse stimulation setting we demonstrated these ihibitory and excitatory effects on the second
CCEP response.
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Co-existence of Juvenile Myoclonic Epilepsy and
Neurofibromatosis and the lessons learned from one case
report

Vanessa Carvalho!, Maria Rita Pelejag Jodo Lopels Jodo Ramalheifa

INeurology Department, Hospital Pedro Hispano/ULS Matosinhos, Matosinhos, Pdlénirology Department,
Centro Hospitalar Lisboa Ocidental, Lisboa, Portug&lgurophysiology Department, Centro Hospitalar
Universitario do Porto/Hospital Santo Antonio, , Poigal

BackgroundNeurofibromatosis type 1 (NF1) is a common autosomal dominant disorder, afflicting 1

in 2500-3000 individuals. These patients harbor caféu-lait macules, axillary and inguinal freckling,
neurofibromas and optic pathway gliomas. Epilepsyalthough not usual, is higher in these

individuals than in the general population, occurring in 410%. Juvenile myoclonic epilepsy (JME) is

a generalized, idiopathic epileptic syndrome characterized by myoclonic jerks, occurring mainly on
awakening, oftenassociated with generalized tonieclonic seizures (GTCS).

Material and Methods:A case report and literature review.

Results:A 19 yo woman was referred due to matinal myoclonic jerks and GTCS. The neurological
examination was normal. The first EEG had geralized spikes, although without spikeand-wave
pattern. The CFscan was normal. She was diagnosed as having JME and was started on medication,
remaining seizure-free from the age 24, with subsequent normal EEGs. At age 33, her daughter was
referred due to learning disabilities and was diagnosed with NF1. Upon a more through physical
examination, we also found discrete cafau-i AEO | AAOI AO ET 1060 PAOEAT 6056
freckling. Genetic testing confirmed the diagnosis of NF1.

Conclusions:Generalized epilepsy (including JME) is described in 17% of the patients with NF1 and
epilepsy. The literature is scarce on the association of JIME and NF1, and a causal link cannot be
established based on one case. However, this case highlights the releenf a thorough physical
examination in all patients with epilepsy, including a skin examination, as well as a proper imaging
protocol in some generalized epilepsy cases.
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Frontotemporal electrode set for ICU bedside cEEG monitoring
for comatose patients after cardiac arrest

Huub Lievestro 1, AnneFleur van Rootselaat, Marjolein Admiraal, Michel van Putters, Janneke

Horn3

1Technical Medicine, University of Twente, Enschede, The Netherldhdsterdam UMC, University of

Amsterdam, Department of Neurology and Clinical Neurophysiology, Amsterdam Neuroscience, Amsterdam, The
Netherlands3Amsterdam UMC, University of Amsterdam, Department of Intensive Care, Amsterdam, The
Netherlands*Departmentof Clinical Neurophysiology and Neurology, Medisch Spectrum Twente, Enschede, The
Netherlands;;Department of Clinical Neurophysiology, MIRAstitute for Biomedical Technology and Technical
Medicine, University of Twente, Enschede, The Netherlands

Backgmound:Electroencephalogram (EEG) patterns within 24 hours after cardiac arrest (CA) have
shown to reliably predict neurological outcome. The recording setip may be simplified by using a
less extensive electrode set. We compared acthannel frontotemporal EEG headband (BrainStatus,
Bittium, Oulu, Finland) to a 9channel AgAgCI electrode set.

Material and Methods:Between July 2018 and January 2019, EEGs were recorded in 22 consecutive
adult patients admitted after CA with both electrode sets simultaneousEEG patterns were

assessed visually, corresponding to the guidelines of the American Clinical Neurophysiology Society
(ACNS). Five minute epochs at 24 hours after CA were scored by three independent EEG readers
blinded to clinical data. Final classificattn was determined by majority vote. To evaluate

Al AOGOEEEAAOQEI T ACOAAI AT O AAOxAAT OEA Al AAOGOT AA
used.

Results:At 24 hours after CA, the background patterns of 21 patients were available. With the 9
electrode set, nine patients had a continuous pattern, two patients had a discontinuous pattern, two
patients showed burstsuppression without identical burst, one patient showed burstsuppression

with identical bursts, and four patients had a suppressed backgrounghttern. The background

pattern of three patients was obscured by artefacts. The agreement for background pattern scoring
of the 4 electrode set compared to this 9 electrode set was fajf € 0,32)

Conclusions:Visual classification of EEG patterns in patnts with postanoxic coma with a 9channel
Ag-AgCl electrode set cannot be replaced with aehannel frontotemporal EEG headband.
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Brainstem auditory and median somatosensory evoked

potentials evaluation of clinical outcome in hemorrhagic stroke

patients

Nikola Blazevic ¢, Magdalena Krbot Skorih : AOA OE A, SvjetiaaBupd | 6B OT A1, - AOEE.
Domagoj Alvir,, Antonela Bazina, Josip Lievakh + A OA OE IthA )3GDAI O é*RilaXBAdbbiel) E ¢

4 AOAUA 1" AAAI Eg¢

1UHC Zagreb, Zagreb, Croatia

INTRODUCTIONAImM of this study was to assess evoked potentials in the prediction of clinical
outcome in hemorrhagic stroke patients.

METHODSIN 46 patients (23 men, mean age 65.17+/12.58) with hemorrhagic stroke (33
intracerebral and 13 subarachnoid emorrhage) within the 48 hours after admission to
neurointensive care unit (NICU), brainstem auditory evoked potentials (BAEP) and median nerve
somatosensory evoked potentials (MSSEP) were performed. Among clinical parameters, the
Glasgow Coma Score (GC&)d the Full Outline of Unresponsiveness (FOUR) were assessed on the
admission and discharge day, while Modified Rankin scale (mMRS) was assessed on the discharge
day.

RESULTSAt the admission, there was statistically significant negative correlation beteen BAEP
latencies and FOUR score and GCS. Regarding discharge data, there was significant negative
correlation between discharge GCS and right wave V latency and significant positive correlation of
MRS with latency of right wave V.

Among mSSEP results, gnificant negative correlation was found between right P14N20
interlatency and admission date FOUR score and GCS. Also, significant positive correlation was
found between both FOUR score and GCS on the admission date with mSSERPNRDsamplitudes.
Significant positive correlation was found between mSSEP P4$20 amplitudes and discharge day
GCS and FOUR scale values. mRS significantly positively correlated with N20 latencies, while
significant negative correlation was found between mRS and mSSEP R0 anplitudes.
CONCLUSIONBAEP and mSSEP correlate with different clinical outcomes at admission and
discharge in patients with hemorrhagic stroke.
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Latency of Mismatch Negativity as a predictor of outcome in
critically patients with subarachnoid haem orrhage

llaria Martinelli 14, Angela Marchi, Giulia Naing, Estelle Pruvost2, Celine Ramdart Tarek
Sharshags, Martine Gavaret27?

1Centre Hospitlaier Sainte Anne, Paris, Framfearis-Descartes University, Paris, Frané®epartment of Neure
Intensive Care Medicine, Sainfenne Hospital, Paris, Franc&)epartement of Neurology, OCSAE Hospital,
Azienda Ospedaliera Universitaria, Modena, Itéliyaboratory of Experimental Neuropathology, Institut Pasteur,
Paris, Francedinstitut de Recherche Biomédicale des Armées (IRBA), 91223 , Brétigny sur Orge, FIAIRERM
UMR894, Paris, FRANCE

BACKGROUNMultimodal neurophysiological markers support clinical assessments in individuals
with disorders of consciousness (DoC). Few stigb focused on subarachnoid haemorrhage (SAH)
related coma. Furthermore, these patients often need sedation during the acute phase, making
behavioral and neurophysiological monitoring challenging. We investigated which
neurophysiological marker could beter predict outcome in acute DoC related to SAH.
METHODSWe studied 14 SAH patients admitted in the Sainte Anne hospital neurological ICU,
between Oct 2017 and June 2018. All patients underwent within the first 72 hours: clinical
evaluation, EEG and mtimodal evoked potentials (somatosensory potentials, brainstem auditory
evoked potentials (BAEPS), late latency evemtlated potentials, N100 and mismatch negativity
(MMN)). Quantitative EEG analysis using spectral and connectivity analysis was performed.
According to the Glascow Outcome scale (GOS), we defined two clinical outcome groups: favorable
(F) and unfavorable (UF).

RESULTSClinical examination, EEG visual and quantitative analysis, presence of N20, BAEP, N100
and MMN were not significantly diferent in the two groups. However, mean latencies of N100

(F=80 msec; UF= 106 msec;) and of MMN (F=139 msec; UF= 197msec) were significantly different
in the two groups (Mann Whitney test, respectively p= 0.017 and p=0.035).

CONCLUSIONShis study suggess that during the acute phase, in sedated patients with DoC
related to SAH, latencies of N100 and latencies of MMN could be more discriminatory than the
OAl AGOEAAI 6 ET OAOPOAOGAOGEITT 1T &£ OEAOGA 1 AOCEAOO | POA
prognosis. These results need to be confirmed in a larger study.
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Clinical and electrophysiological characteristics of childhood
CIDP

Malgorzata Lukawska !, Anna PotulskaChromik?, Andrzej Serokd Anna KosteraPruszczyk
1Department of NeurologyMedical University of Warsaw, Warsaw, Poland

Background:
Chronic inflammatory demyelinating polyneuropathy (CIDP) is a rare type of neuropathy in

childhood as the majority of polyneuropathies occurring in children, about 85%, is hereditary.
Material and Methods:

Retrospective analysis of clinical and nerve conduction study (NCS) data included 39 children aged
3,5-18 y.o. with the diagnosis of CIDP (20 girls, 19 boys).

Results:

Except for one girl with sensory variant of CIDP all children met the clinical criteria of CIDP.
There were 6/39 (15,4%) patients with pure motor variant of CIDP and 3/39 (7,7%) with atypical
presentation, including cranial nerve dysfunction.

Relapsingremitting CIDP was diagnosed in 19/39 (48,7%) cases whereas progressive CIDP with
slow improvement was found in 20/39 (51%) patients.

The Nevo electrophysiological criteria were fulfilled in 28/39 (71,8%) patients and 7/39 (17,9%)
patients met the criteria o possible CIDP.

Distal CMAP duration was longer than 9ms in at least one of the four motor nerves in 31/39
(79,5%) children.

Heterogenous pattern of sensory involvement (AMNS/ASNM) was seen in 8/39 (20,5%) children.
All children responded fully or partially to immunomodulatory therapy. 14/39 (35,9%) patients
received IVIg, 10/39 (25,6%) steroids, 13/39 (33,3%) the combination of both and 8/39 (20,5%)
additional immunosuppressive drug: 7/39 (17,9%) azathioprine and 1/39 (2,5%) methotrexat.
Complete remissiam was found in 5 /39 (12,8%) children with classical variant of CIDP.
Conclusion:

The childhood CIDP seems to occur as pure motor or sensory more often than in adults.
Incomplete improvement after therapy was observed mainly in patients with secondary axah
changes.
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Isolated lower -leg pain and A-wave studies: a case report

Vasily Khodulev 1, Oleg Kobylké, Svetlana Vlasava
1Republican Research And Clinical Center Of Neurology And Neurosurgery, Minsk, B&koos! Regional
Clinical Hospital, Gomel, Belari®olessky State University, Pinsk, Belarus

An isolated lowerleg pain without neurological manifestations is an important problem in clinical
practice. Awave has been found in many cases but its significe@ remains unclear. We described a
case of a 29ear-old woman, a bank employee, complaining of the lowdeg pain in the calf muscle
on the left side. It continued over a year causing discomfort, excruciating muscle pain, accompanied
by episodes of shootig pains that would appear in the morning and on sitting at desk at work for a
long time. The pains disappeared during a walk. Intensity of the pain was 3.0 points when assessed
on the visual analogue scale and 4.0 points on the DN4 questionnaire. Neuradadjinvestigations
revealed only a Lasegue sign (60 degrees) on the left side. Lumbosacral spine MRI showed a diffuse
dorsal protrusion of the intervertebral discs L4L5 2.1 mm, L5S1 2.3 mm. Nerve conduction studies
demonstrated normal motor and sensoryconduction velocities in peroneal, tibial and sural nerves.
No changes were recorded in the Heflex studies. Fwave studies at distal and proximal point
stimulation of the left tibial nerve showed the presence of the Avave immediately before the F

wave. After month of regular visits to the swimming pool and the vascular medicines treatment, the
patient observed that lowerleg pain significantly decreasedConclusion:The isolated lowerleg

pain has been regarded as a neuropathic one with its source in tB4 root on the left side. This
observation indicates clinical importance of studying and analyzing of-t&vaves in the lower limbs
pain.
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Repeated compression radial neuropathies caused by rope
bondage

Vasily Khodulevt, Marina Zhark@, Svetlana Vlasava3, Nataliya Charnenka

1Republican Research And Clinical Center Of Neurology And Neurosurgery, Minsk, B&Gaty§linical
Pathologoanatomic Bureau, Minsk, Belar@golessky State University, Pinsk, Belafti®epublican Research And
Clinical Center ONeurology And Neurosurgery, Minsk, Belarus

Rope bondage or shibari represents voluntary binding of a person with a rope and can lead to
compression injury to peripheral nerves. We present a case of the radial nerve injury in suspension.
A 29-year-old woman with a BMI of 17.5 was tied up with a @nm jute rope and suspended by the
upper limbs, torso and hips for 25 minutes. The rope was placed in the middle third of the brachium.
On removing the rope, she had a left wrist and a finger drop with decreased peslateral hand
sensation. Radial nerve conduction studies was performed on day 48. Compound muscle action
potential was recorded from extensor digitorum communis. Conduction velocity was reduced to 19
m/s in the spiral groove segment, conduction block w&95.3%. Sensory conduction studies were
normal. Clinical improvement began after 3 months with complete improvement after 5 months.
Seventeen months after the recovery, this patient reompressed both radial nerves after a similar
suspension lasting abouB minutes. The improvement began after one week and completed after 4
weeks. The third compression episode, that occurred three years after the first compression, lasted
five minutes with clinical recovery in two minutes later. Nerve conduction studies deonstrated
normal motor and sensory conduction velocities in radial, median, ulnar, peroneal, tibial and sural
nerves. A highresolution ultrasound examination showed a slight increase in the crossectional

area of the left radial nerve in the spiral growe compared to the opposite sideConclusion:Rope
bondage often causes injury to the radial nerve.
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Electrodiagnostic examination in Guillain -Barré Syndrome, a
retrospective series of 32 patients.

Salvador Delis Gomez?!, Esmeralda Rocio MartirCecilia Duque Carreras, Rybel Wix
I1Clinical Neurophysiology Department. Hospital Universitario "La Princesa", Madrid, Spain

Objectives To describe a retrospective series of 32 cases of GuilleBarré Syndrome (GBS), with
the intention to discuss timing aad number of electrodiagnostic studies, electrodiagnostic
classification subtypes and the presence of abnormal median/normal sural (AMNS) pattern.
Methods: Restrospective descriptive study, based on the review of the medical records and
electrodiagnostic gudies of 32 cases evaluated in our EDX/EMG laboratory, with a confirmed
diagnosis of GBS, from 2010 to 2018.

Results:In our series of 32 patients, 14 were female (43.7%) and 18 were male (56.2%), they
ranged from 22 to 87 years, with a median of 58.2 yes(S.D: 17.1). Mean interval from disease
onset to first nerve conduction study was 13.3 days (S.D.: 9.86). 15/32 (47%) had a second study,
and only 2/32 (6%) had a third one. Using modified electrodiagnostic criteria by Rajabally et all
(2015), 18/32 (56 %) had Acute inflammatory demyelinating polyradiculoneuropathy (AIDP), 9/32
(28%) had axonal GBS, 3/32 (9%) had an equivocal form and 2/32(6%) had a normal study. 9/32
(28%) had an AMNS pattern (77% in cases of AIDP).

Conclusion:In concordance with otherseries, we consider that AMNS pattern is more frequent in
AIDP subtypes of GBS. GBS subtypes according to newer electrodiagnostic criteria continue to
demonstrate that AIDP subtypes are the most frequent GBS variant, with a 56% vs 28% axonal
forms in our series.
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Can nerve conduction studies help to distinguish motor CIDP
and MMN?
Marta Lipowska th * OA U O Ah " -ADAQTOE thArhaPotulgkaCAromik?, Anna Kostera

Pruszczyk
1Department of Neurology Medical University of Warsaw, Warsaw, Poland

Motor chronic inflammatory demyelinating polyneuropathy (CIDP) and multifocal motor

neuropathy (MMN) share exclusively motor peripheral nerves involvement. Differentiation is based
mainly on clinical symptoms, but sometimes it can be difficult.

The aimwas electrophysiological evaluation of motor CIDP and MMN patients according to
frequency of conduction block (CB) and demyelination.

Material and Methods:retrospective analysis of nerve conduction studies (NCS) of patients fullfiling
EFNS/PNS criteia for definite or probable CIDP or MMN, diagnosed in our department, was used.
EFNS/PNS criteria for CIDP were applied to define demyelination and CB. 13 patients were
included: 6 with motor CIDP, 7 with MMN; in CIDP there were 2M and 4F, age72lyrs, mean

41,3 yrs, in MMN 3M and 4F, age 3 yrs, mean 43,7 yrs. €8 motor nerves were examined in
every patient, nerves with amplitude of compound motor action potential (CMAP) <1mV were
excluded.

Results:At least one CB was found in every CIDP and Mi\patient. Number of CB per segment was
0,18 in CIDP and 0,20 in MMN. Conduction velocity (CV) reduction was revealed in 1 CIDP patient in
3 segments and in 4 MMN patients in-2 segments (segments with CB and entrapment sites were
excluded). Distal CMARIuration increase was found in at least one nerve in every CIDP patient (in
1-5 nerves, mean 2,5) and in 2 MMN patients in-2 nerves.

Conclusion:NCS alone can not distinguish CIDP from MMN, although it seems that distal CMAP
duration increase is morecommon feature in CIDP.
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Is it necessary to do bilateral nerve conduction studies for
electrodiagnosis of polyneuropathies?

Hossein Pial, Kirsten Pugdahi2?, Anders Fuglsang-rederiksent2, Hatice Tankisi?2
1Department Of Clinical Neurophysiology, Aarhus University Hospital, Aarhus , Den@iaelpartment of Clinical
Medicine, Aarhus University, , Denmark

BackgroundiNerve conduction studies (NCS), particularly in lower extremities, are essential for
diagnosis and classification of polyneuropathies. However, the necessity of performing NCS
bilaterally in the diagnostic workup of suspected polyneuropathy is unclear. We aimed in this study
to compare the frequency of abnormal NCS parameters in polyneuropathy betweeght and left
lower extremities.

Material and Methods:We included prospectively 313 consecutive patients referred with the
suspicion of polyneuropathy. In all patients, peroneal and tibial motor and sural sensory NCS were
examined bilaterally. Resultsvere compared to laboratory controls.

Results:Of 313 patients, 219 (70%) were diagnosed with polyneuropathy (PNP+) and 94 (30%) had
the polyneuropathy diagnosis rejected (PNB. In the PNP+ group, there was no side differences in
neither mean distal mdor latency, motor conduction velocity, motor amplitude and Fwave latency
for peroneal and tibial nerves, nor in sensory conduction velocity and sensory amplitude for the
sural nerve (t-test, p<0.05). In the PNPgroup, the only difference was seen for dtal motor latency
for peroneal and tibial nerves, while the other parameters did not differ ¢test, p<0.05). There was
no difference between right and left sides in the incidence of abnormality in none of the sensory or
motor nerve NCS parameters in th® NP+ or PNPgroups (Chisquare, p>0.05).

Conclusions:Our study suggests that bilateral NCS in lower extremity motor and sensory nerves
may not be necessary in the evaluation of suspected polyneuropathy. Further studies are required
to examine the utility of bilateral NCS in the classification of polyneuropathies.
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Are patients with polyneuropathy more liable to have CTS?

Mayooran Perampalam 12, Kirsten Pugdaht3, Anders Fuglsang-rederiksent3, Hatice Tankist3
1Department of Clinical Neurophysiology, Aarhus University Hospital, Aarhus, Denrdf@gpartment of
Neurology, Regional Hospital West Jutland, Holstebro, Denntikpartment of Clinical Medicine, Aarhus
University, Aarhus, Denmark

BackgroundThe assumptian of entrapment neuropathies being more common in patients with
polyneuropathy is of importance when choosing the examination strategy for polyneuropathy
electrodiagnosis. The aim of this study was to investigate whether carpal tunnel syndrome (CTS) is
more frequent in patients with polyneuropathy than in patients without polyneuropathy.

Material and Methods:We included prospectively 247 consecutive patients referred with the
suspicion of polyneuropathy. In all patients, peroneal and tibial motor and sutaensory NCS were
done bilaterally, while median NCS were done unilaterally. If median nerve showed abnormality,
the ulnar nerve was also examined. Results were compared to laboratory controls. The diagnosis of
polyneuropathy made by the managing clini@ns were extracted from review of medical records -1

5 years after the electrophysiological investigation.

Results:Of 247 patients, 198 (80%) were diagnosed with polyneuropathy (PNP+) and 49 (20%) had
the polyneuropathy diagnosis rejected (PNB. In the NP+ group, 23 patients (11.6%) compared to
7 (14.3%) in the PNP group. Statistically, there was no difference in the incidence of CTS between
the PNP+ and PNRyroups (Chisquare, p=0.639).

Conclusions:Our study suggests that patients with polyneuroptiny are not more liable of having

CTS than patients without polyneuropathy. More studies with larger groups particularly including
more subjects without polyneuropathy and compared to healthy controls are required to further
explore this finding. Similarly, investigation of other entrapment neuropathies, e.g. ulnar or
peroneal, not included in our analysis would be interesting.
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Is dry eye related with central excitability changes?

- AOAT 3hg #AAIUD Alsemihanin\Ayas Ass. Aysegul Gunduz
1JUC Cerrahpasa Medical Faculty, Department of Neurology, Istanbul, TuPkgZ; Cerrahpasa Medical Faculty,
Department of Ophtalmology, Istanbul, Turkey

BackgroundWe hypothesized that there may be adaptive changes in the central pathways in
patients with dry eye. To delineate this issue, we aimed to analyze blink reflex (BR), prepulse
inhibition (PPI) of BR, recovery excitability of BR (BARRC), and somatosensory temporal
discrimination threshold (STDT).

Method: We included 17 patients with dry eye between September 2018 and November 2018. We
also formed a control group composed of 14 healthy subjects with similar age and gender. After
clinical evaluation, we recorded BR, PPI of BR (with 50 and 100 ms intervgl8RRC (300 and 500
ms intervals) and we determined STDT over second finger.

Results:None of the patients had any spasm activity. The disease duration was between 2 to 15
years. There was a RPPI deficit at each interval in the patient group comparedthealthy subjects.
The recovery ratios at 500 ms were higher in patients compared to healthy subjects. STDT was
abnormally high in patients than healthy subjects (p=0.000) despite the similar sensory threshold in
both groups.

Discussion Although the colort in this study did not have any involuntary spasms, they exhibited
inhibitory deficit, increased recovery excitability and abnormal STDT similar to that found in
blepharospasm. Most of the patients in this cohort have been in follewp for a long periodand they
did not develop any spasThus, we suggest patients with dry eye exhibit central adaptive changes.
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Abnormal Patterns of Corticomuscular and Intermuscular
Coherence in Acquired and Idiopathic/Genetic Childhood
Dystonias

Verity McClelland 1, Zoran Cvetkovig, JearPierre Lin2, Kerry Millst, Peter Browr#

1Basic and Clinical Neuroscience, King's College London, London, United Kingelaedjatric Neurosciences,
Guys and St Thomas' NHS Foundation Trust, London, United Kingtipepartment of Informatics, King's College
London, London, United Kingdorfi\uffield Department of Clinical Neurosciences, University of Oxford, Oxford,
United Kingdom

Background:
Sensorimotor processing is abnormal in Idiopathic/Genetic dystonias but remas unstudied in

Acquired dystonias. We test the hypothesis that sensory modulation of Be@orticomuscular
coherence (CMC) and Intermuscular coherence (IMC) differs with dystonia aetiology.

Methods:

Participants: 11 children with Acquired dystonia, 5 withGenetic/Idiopathic dystonia and 13
typically-developing-children (TDC) (12-18yrs). The child grasped a ruler between thumb and index
finger. Mechanical perturbations were provided by an electromechanical tapper. Surface EMG (first
dorsal interosseous andorearm extensors) and bipolar EEG over contralateral sensorimotor cortex
were recorded in 5-second epochs (x 200). Signals were amplified, bandpass filtered (EEG QD
Hz; EMG %250Hz) and digitised (1,024Hz). CMC and IMC were computed using a §idnt short-
time Fourier transform and 95% confidence levels were derived. The analysis window moved
across the epoch to assess change in CMC/IMC over time.

Results:

BetaaCMC (1436Hz) was identified in 13/13 TDCs, 3/5 children with Idiopathic/Genetic and 941
with Acquired dystonia. BetaCMC magnitude increased significantly from baseline to early pest
stimulus in TDCs and Acquired dystonia (Wilcoxon signed rank test p=0.001 and p=0.004
respectively), but not in Idiopathic/Genetic dystonia (p=0.959). Posstimulus beta-CMC magnitude
was significantly higher in TDCs than Idiopathic/Genetic dystonia (Mann Whitney p=0.002) and in
Acquired than Idiopathic/Genetic dystonia (p=0.038). Betd MC was similar across groups.
Prominent low frequency (4-8Hz) IMC was seeln all dystonia patients, but not in TDCs, and
correlated with severity (BFMDRSM).

Conclusion:

Idiopathic/Genetic and Acquired dystonia share an abnormal lowrequency IMC but patterns of
beta-CMC sensory modulation are distinct, indicating different sensorimotor processing
abnormalities between these groups.
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Left and right motor cortical ex citability and relationship to
motor functions in healthy adolescents

Laura Sadisénen?, Niina Lintu2, Eero Haapal3, Timo Lakka&, Sara Maatta
IClinical Neurophysiology, Kuopio University Hospital, Kuopio, Finl&bspartment of Physiology, Institute of
Biomedicine, University of Eastern Finland, Kuopio, Finlatdhiversity of Jyvaskyla, Jyvaskyla, Finland

BackagroundThe interhemispheric difference in cortical excitability and its relationship to motor
functions isunclear.

Aim: We examined the relationship between handedness, left and right motor cortex excitability and
fine and gross motor functions in adolescence.

Methods: 28 healthy adolescents (age 149 years, 19 girls) were studied. Handedness was
determined by the Waterloo Handedness Questionnaire. Motor threshold (MT) of the abductor
pollicis brevis was measured on both hemispheres using biphasic stimulation, and on the left
hemisphere also with monophasic stimulation. Box and block test (BBT) was used foanual
dexterity, line run and standing long jump for gross motor tasks. Spearman correlations and paired
samples ttest were used.

Results:All subjects were righthanded; handedness score varied between 16 and 40. MT of the left
hemisphere assessed wittmonophasic stimulation correlated with handedness+0.516, p=0.006)
and remained a trend with biphasic waveform {0.353, p=0.065). MT was not different between
hemispheres (40.3 in the left vs. 41.3 % in the right hemisphere). BBT result was better witlght
hand (76.7 vs 73.9, p=0.008). MT of the right hemisphere correlated with the BBT of the right hand
(r=-0.383, p=0.044). MTs and gross motor tasks did not correlate.

Discussion On the right, nondominant hemisphere, higher excitability was associatedith better
ipsilateral performance. Gross motor functions may be more strongly related to muscle force and
therefore do not correlate with cortical excitability. Clearly established righthandedness is related
to higher excitability in the dominant hemigphere. Interestingly, this seems to partly depend on the
stimulation type.
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Sex differences and cortical excitability in healthy adolescents

Laura Saisdnen?, Eero Haapalg Niina Lintw3, Timo Lakk&, Sara Maatta
IClinical Neurophysiology, Kuopiorliversity Hospital, Kuopio, FinlandUniversity of Jyvaskyla, Jyvaskyla,
Finland,3Department of Physiology, Institute of Biomedicine, University of Eastern Finland, Kuopio, Finland

BackgroundSex is known to influence brain development. However, sex differences in cortical
excitability and their relationship to motor functions is unclear.

Aim: We examined the sex related differences in the degree of handedness, left and right motor
cortex exctability and manual dexterity.

Methods: 28 healthy adolescents (age 149 years,19 girls) were studied. The degree of right
handedness was determined by the Waterloo Handedness Questionnaire. Motor threshold (MT) of
the abductor pollicis brevis was measued on both hemispheres. Box and block test (BBT) was used
for manual dexterity. Independent samples-test was used in statistical analysis.

Results:There were no differences between sexes in handedness (mean score 27 for girls, 24 for
boys) or manual dexterity (78 in girls, 74 in boys for right hand; 75 in girls, 72 in boys for left hand).
MT of the right hemisphere was significantly higher in boys (46%) compared with girls (39%)
(p=0.012). The MT of the left hemisphere was also higher in boys (44%) cormed with girls (39%)
but this did not reach significance (p=0.077).

Discussion: Although the handedness or the manual dexterity did not differ between the sexes, the
cortical excitability was lower (as indicated by higher MT) in the right (nordominant) hemisphere

in boys. There is a wetestablished developmental decrease in MT from childhood to adolescence,
and the higher MT in the right hemisphere may indicate that cortical development of the boys lags
behind the girls. These preliminary results need mre power to confirm the findings of sex
differences.
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reflected in MUNE method

Martyna Meg, Piotr Janik, Elzbieta Zalewsk& Malgorzata Gawel*
1Department of Neurology, Medical University Of Warsaw, Warsaw, Polédlecz Institute of Biocybernetics
and Biomedical Engineering, Polish Academy of Sciences, , Poland

Lower motoneuron degeneration are not among the characteristic features of ParkinsonO
disease(PD), although there are single studies considering the peripheral neuron involvement in PD
as a continuum of degenerative process. The aim of our study was to find out if possible lower
motor neuron involvement in PD is reflected with the MUR method (motor unit number

estimation).

Material and methods

41 patients with PD (mean age 62.6 yrs; 51%M) were included. The control group consisted of 45
healthy volunteers. MUNE with multipoint incremental method was calculated in the abductor
pollicis brevis (APB), the abductor digiti minimi (ADM) and the extasor digitorum brevis (EDB).
Results

Significant difference in the number of motor units estimating by MUNE was found between groups
aged 60 years or older in ADM comparing with control group (p<0.05). Single motor unit action
potential (SMUP), reflectingthe size of motor unit, was lower in PD group aged 345 and with the
aged over 60 years only in APB comparing with control group. MUNE correlated negatively with the
age of subjects for APB and EDB, and correlated negatively with the duration of theetise for EDB.
MUNE correlated negatively with advancement of PD assessed using Unified Parkinson's Disease
Rating Scale, Hoehn and Yahr Scale and Schwab and England Activites of Daily Living Scale for EDB.
Conclusions

The loss of motor units in sporadidParkinson's disease revealed by the multipoint incremental
MUNE method may be considered as a sign of lower motor neuron involvement and a feature of
generalized neurodegeneration.
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The effect of cerebellar transcranial direct current stimulation
on balance tests in healthy young

%UCE %@AAIl o AHsirCBeycan Esin Karakaysh 3 AT ATl 2hil @4 10&HT RAUOAI T o1
Gokger Eskikurt, Sacit Karamursel

listinye University, Faculty of Medicine, Department of Physiology, Innovative Center of Applied Neurosciences ,
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Tarkiye

Transcranial direct curent stimulation (tDCS) studies showed positive results about postural

control and motor adaptation especially in patients and older adults. We aimed to investigate the
effect of cerebellar anodal stimulation on balance tests. Besides, errors and reactione (RT) were

also measured by continuous performance test. Eleven young healthy volunteers participated in the
study. Two different cerebellar tDCS applications were performed with-Week interval (anodal

sham). tDCS was applied 2 mA for 20 minutes (ad@n vermis). ¥-balance test, flamingo balance

test and continuous performance test (CPT) were applied before and after each tDCS. Participants
and balance tests raters were blind to tDCS. Test scores and number of errors, ommissions and RT
were compared letween anodal and sham tDCS. There was no significant difference between anodal
and sham tDCS in terms of-lfalance, flamingo balance test scores and number of errors and
ommissions in CPT (p =0.9, p=0.7, p = 0.6, p = 0.5 respectively). There was dfis@gnt delay in RT

in anodal stimulation compared to sham (p = 0.02).The positive effect of tDCS on postural control in
patients and old adults in previous studies was not elicited in the tests we used in healthy young. On
the other hand, although the nurber of errors did not increase, the delay in reaction time is not a
desired effect for performance enhancement. As a result of the study, there was no evidence to
support the use of cerebellar tDCS to improve balance performance in healthy young individsial
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Impact of Attentional Abilities on Step Initiation in
Parkinsonian Patients with Freezing of Gait

Madli Bayot 1, Aurore Braquet, Céline Tard, Luc Defebvre, Kathy Dujardir?, Philippe
Deramburet, Arnaud Delval

1Univ. Lille, Inserm, CHU Lille (Department of Clinical Neurophysiology), UlTddgenerative & vascular
cognitive disorders, 59000 Lille, France2Univ. Lille, Inserm, CHU Lille (Department of Neurology and
Movement Disorders), Ul171Degenerative & vacular cognitive disorders,459000 Lille, France

Background:Components of visuospatial attention (alertness, orienting and executive control) have
shown to be able to modulate specifically step initiation, and can be assessed simultaneously within

asingh PAOAAECi d OEA O! OOAT OEiI 1 . AOxi OE 4A008 j! . 4
(PD) with freezing of gait (FOG) present a deficit in executive control that could deteriorate step
initiation. The present study aims to a better understanding oftte interaction between visuospatial
attention and step initiation in PD patients with and without FoG through the observed modulation
of (1) step initiation while performing the ANT and (2) cortical motor preparation.

Material and Methods:Fourteen freezess (PD+FoG), fifteen notireezers (PDFoG) and fifteen
healthy controls (HC) performed an attentional task adapted from the ANT and combined with step
initiation. Cortical activity during movement preparation (anticipatory postural adjustments, APAS)
and step execution phase was assessed via higbsolution encephalography.

Results:Although step execution time was longer for PD patients compared to HC partly due to a
higher occurrence of multiple APAs, the effects of cue and target were not significantlyfeient
between groups. Subjects with PD presented abnormalities regarding movemerslated
desynchronization over the sensorimotor cortex after APA onset as a response to a target with
incongruent flankers.

Conclusions:Tasks with attentional load such agonflict resolution lead to an alteration of step
initiation in the same way in PD+F0G, RBoG and HC. The concomittant EEG recording during the
ANT combined with step initiation seems promising to better understand the influence of attention
on gait initiation in PD.
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Variability and interhemispheric asymmetry of the responses
to paired -coil TMS of the primary motor cortex

Maria Mitina 1, Vadim Nikulint2, Sofya Kulikovd, Vadim Ushako¥, Sergey Kartashoy Evgeny
Blagoveshchensky, PavelNovikov?, Alexey Gorin, Maria Nazarova

1Centre for Cognition and Decision Making, Institute for Cognitive Neuroscience, NRU HSE, Moscow, Russian
Federation, Moscow, Russian Federatiébepartment of Neurology, Max Planck Institute for Human Cognitive
and Brain Sciences, Leipzig , Germatiyational Research University Higher School of Economics, Perm, Russian
Federation,*Kurchatov Institute National Research Centre, Moscow, Russian Federation

Trial-to-trial variability of the motor evoked potentials (MEP) to transcranial magnetic stimulation
(TMS) is a weltknown phenomenon. However, the relationship between the fluctuations of the
different types of the motor output and other motor system parameters such as corticospinal
excitability, interhemispheric inhibition (IHI) and their interhemispheric asymmetry have not yet
been fully investigated. We studied 20 young healthy righhanded volunteers. Four TMS sessions
were performed (two single-pulse TMS and two paireecoil TMS with IHI paradigm sessions for
each hemisphere), 70 stimuli were delivered during every session. Coefficient of quartile variation
(CQV) was used to quantify tratto-trail variability of MEPs amplitude. Resting motor threshold
values were correlated between hemispheres (r=.842,p<.001)HI phenomenon from the left
hemisphere was obtained in 18 out of 20 volunteers, while IHI phenomena from the right
hemisphere was shown in 16 out of 20. A strong correlation between the variability of MEP"s
amplitudes during IHI paradigm and the degree ofHI was found for the left hand (r=.718,p<.001).
We also observed a strong correlation between CQV of MEPs from both hands to sikmlse TMS
(r=.632,p =.004). A sidespecific correlation between the variability of the responses to singlpulse
and paired-coil TMS was found for the dominant hemisphere (r=.524,p =.021). Our preliminary
results demonstrate the importance of the trialto-trial variability of the MEPs and its
interhemispheric specificity as a defining characteristics of the motor system. Thistudy was
partially supported by ofi-m RFBR grant 1729-02518, by HSE Basic Research Program and Russian
Academic Excellence Project 300"
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Application of decomposition based quantitative EMG (DQEMG)
to focal neuropathies

Oscar Garnes CEstruchl, Gonzalo Diaz CanpDaniel Stashuk
I1Clinical Neurophysiology Section. Fundacion Jiménez Diaz, Madrid, Spspartment of Systems Design
Engineering. University Waterloo, Waterloo, Canada

BACKGROUND

EMG signals can be decomposed into thaionstituent motor unit potential trains and further
analyzed using specific signal processing algorithms which provide novel and useful information
regarding the temporal and electrophysiological behaviour and morphological attributes of motor
units.

In low to moderate stages of focal neuropathies (when only focal demyelination or low axonal
sensory affection is registered) traditional needle EMG evaluation is usually normal. However,
DQEMG provides evidence of motor unit instability in a significant portio of otherwise normal
muscles.

MATERIAL AND METHODS

20 case and 9 control subjects were studied with median and ulnar ENG, quantitative EMG and
DQEMG (abductor pollicis brevis, first dorsal interosseus or abductor digiti minimi). Patients with
symptoms suggesting focal median or ulnar neuropathies were selected as cases, except for those
showing low-median compound muscle action potential amplitudes or needle EMG abnormalities.
Control subjects were included when no ENG nor needle EMG abnormalities findsngere
encountered.

RESULTS

75% of cases with any focal demyelinating finding showed instability features in DQEMG, which
were also found in 43% of the normal ENG and control groups. Applying more restrictive DQEMG
criteria, instability was found in 63% ofcases with focal ENG alterations and 43% with normal ENG,
while the control group showed no abnormalities.

CONCLUSIONS

Decomposition-based quantitative EMG is a novel and more powerful tool for detecting
abnormalities in motor unit potentials, comparedwith the classical quantitative or semi
guantitative needle EMG analysis.
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Does SFAP and Jitter Change when Recorded from

Neuromuscular Junction or near Tendon in Myopathy?
Elif KocasoyOrhant, Nermin Gorkem Sirin 1, Pinar BekdikSirinocak!, Nuran Bucu Arkalil, Lala

Mehdikhanoval, Mehmet Baris Baslo
listanbul University, Istanbul Faculty of Medicine, Department of Neurology, Istanbul, Turkey

BackgroundNeuromuscular jitter is measured 1 to 1.5 cm away from englate zone in order to
record singlefiber action potentials (SFAP) in near vicinity of neuromuscular junction (NMJ) where
they are being generated. Recording the SFAPs also near to tendon may reflect the muscle fiber size
and its variance that can be prominent in myopathies. This study aimed define how properties of
SFAP and jitter changes by moving the needle from neuromuscular junction to near to tendon in
myopathic patients and to compare them with the ones recorded from healthy participants.
Material and Methods:Three healthy participants and three patients with myopathy were enrolled.
SFAPs were recorded during voluntary contraction with a disposable singkiber EMG electrode

and jitters were calculated in biceps brachi muscle at 2 sites: near NMJ and 5 cm distal.
Measurements fromdifferent recording sites were performed at different sessions. The amplitude,
rise time, the duration and peak duration of SFAPs were measured. Comparisons were done by
using mixed ANOVA model.

Results:Moving the needle away from NMJ did not change tlalculated parameters of SFAP and
jitter in both groups. The only parameter which was significantly different in myopathy patients was
slightly prolongation of both SFAP duration and the peak duration which was 0.78+0.03 ms and
1.84+0.06 ms in patients and.65+0.04 ms and 1.49+0.08 ms in healthy participants, respectively.
Conclusions:Longer duration of SFAP may reflect the poor conductance of muscle fibers as an
indicator for small fiber size in myopathy.
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Validation of near fiber motor unit p  otential stability and
dispersion measures using simulated signals

Oscar Garnes C. Estruch, Daniel Stashuk
I1Clinical Neurophysiology Section. Fundacion Jiménez Diaz, Madrid, Spspartment of Systems Design
Engineering. University Waterlod)Vaterloo, Canada

BACKGROUND

A motor unit potential (MUP) is the summation of the muscle fiber potentials (MFPs) generated by
the fibers of its MU. A neaffiber (NF) MUP is the summation of MFPs from fibers near the recording
electrode. The temporal consistncy and dispersion of NF MFP contributions can be clinically useful.
NF MUP jiggle and NF MUP segment jitter are new measures of MFP temporal consistency and NF
duration and NF dispersion are new measures of MFP temporal dispersion. Simulated EMG models
provide a controlled scenario for validating the overarching capabilities of these new NF MUP
measures.

MATERIAL AND METHODS

A commercial EMG simulator (Karlsson and Stalberg, version 3.6) generated 120 EMG signals each
comprised of 4 motor unit potentialtrains (MUPTS). Across these signals, MU size varied between
100 to 300 fibers, MFP jitter ranged from 20 to 8@s and three different recording electrode to
endplate distances (5, 20 and 55 mm) were used. MUPTs were extracted from the EMG signals and
analyzed using DQEMG.

RESULTS

NF MUP jiggle and NF MUP segment jitter show high accuracy in evaluating NF MFP jitterMUFP
duration and dispersion offer accurate information about MU morphology (i.e. dispersion of fiber
end plate locations and varyingconduction velocities).

CONCLUSIONS

The new NF MUP measures accurately represent useful electrophysiological and morphological
aspects of their corresponding MUs. DQEMG offers a comprehensive evaluation of motor unit
electrophysiological stability and morphology that can assist with the diagnosis of neuromuscular
diseases.
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BACKGROUND

Multiple sclerosis(MS) is characterized by gaimpairments and severely impacts the quality of life.
Technological advances in biomechanics offer objective assessments of gait disabilities. Here we
employed wearable sensors to measure electromyography(EMG) and body acceleration during
walking and to quantify the altered gait pattern between patients with MS and healthy controls.
METHODS

Forty patients with MS(PwMS, mean EDSS: 5.51+1) and 15 healthy controls were enrolled.-Ten
meter-walking-test(10MWT) was performed with accelerators attached on the aist and
electrodes(BTS bioengineering, Italy) attached on bilateral thighs(Rectus and Biceps Femoris; RF
BF) and legs(Tibialis anterior and gastrocnemius, T/&M) for measuring body acceleration and EMG
recording. The tests were performed with shoes and s&s. Time, Cadence(pace/minutes), step
length and Coactivation index(Col) between antagonistic pairs were calculated for more and less
affected side(MA/LA) for statistics.

RESULTS

PwMS showed longer time, lower cadence, and shorter step length in both caiwhs than controls.
Increased coactivation than controls was found in RBF on both sides, while only in MA of TAM.
PwMS walked better (shorter time, higher cadence, longer step length) when wearing shoes. Higher
Col of RFBF on MA side positively corelated with 1I0OMWT time(r=0.5), EDSS(r=0.4), and negatively
correlated with cadence(r =-0.6).

CONCLUSION

The results quantified the altered walking pattern in PwMS, the situation worsen when walking in
barefoot. Further, increased coactivation was founth both the proximal(RFBF) and distal(TAGM)
levels and correlated with higher EDSS and worse spatitdmporal parameters. This objective
assessment of gait can benefit in evaluating the efficiency of rehabilitation.
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BACKGROUND

Gait deficit is a hallmark of multiple sclerosis(MS) and the walking capacity can be improved with
rehabilitation. Technological advances in biomechanics offer opportunities to assess the effects of
rehabilitation objectively. Here we employed wearable sesors to measure electromyography(EMG)
and body acceleration during walking and to evaluate the changes in walking pattern after
rehabilitation.

METHODS

Forty patients with MS(PwMS, mean EDSS: 5.51+1) were enrolled. fimeter-walking-

test(LOMWT) were performed before and after rehabilitation. Clinical symptoms were assessed
with self-reported questionnaires. An accelerator attached on the waist and 8 electrodes(BTS
bioengineering, Italy) attached on bilateral thighs(Rectus and Biceps Femoris, ¥8F) and
legs(Tibialis anterior and gastrocnemius, TAGM) for measuring body acceleration and EMG
recording. Time, cadence(pace/minutes), stefength and coactivation index(Col) between
antagonistic pairs pre and postrehabilitation were calculated on more and lessféected side
(MAJ/LA) for statistics.

RESULTS

The time(p<0.001) and cadence(p=0.01) of 1L0MWT were significantly improved after
rehabilitation. Though not statistically significant, Col of RIBF reduced in both sides post treatment
(MA pre:22.51+10.10 v.s. pst:18.72+7.14; LA pre:20.35+£7.34 v.s. post:17.45+4.64). Further,
reduced Col of RFBF pair on MA side correlated with less walking time in 20MWT(r=0.43), while
the reduction on LA sides correlated with less fatigue(r=0.38, fatigue evaluated with Fatigue
Severity Scale).

DISCUSSION

Our results showed that the improvements of walking capacity after rehabilitation in PwMS may be
related to reduced coactivation of the distal muscle. Combining objective assessments of EMG and
accelerators allows us to betteevaluate the effects of rehabilitation of gait and may benefit in
future personalized rehabilitation program.
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Multimodal evoked potentials in patients with chronic
inflammatory demyelinating polyradiculoneuropathy (CIDP).
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BackagroundThe central nervous systenin chronic inflammatory demyelinating
polyradiculoneuropathy (CIDP) is involved in about 5% of patients. The aim of the study was the
assessment of the prevalence of central sensory impairment, and its reliance on peripheral nerve
damage in patients withCIDP.

Materials andMethods: The study group consisted of 24 patients with mean age of 60.7, who
fulfilled the diagnostic criteria of typical form of CIDP at the time of multimodal (visual VEP,
brainstem auditory - BAEP, somatosensory SEP) evoked potéis (EPs) study. Each patient
underwent a neurological examination, as well as a CT/MRI scan of the head. The evoked potentials
was conducted according to the International Federation of Clinical Neurophysiology (IFCN)
guidelines.

Results:Mean latencyof most components of EP were considerably prolonged in patients compared
to the control group. Negative correlations of SNAP amplitudes and sensory conduction velocities in
peripheral nerves were obtained for }V and IV inter-latencies BAEP, for N20,¥5, P22 SEP and

the central conduction time TT for all sensory fibers of the left upper limb nerves.
Conclusions:Correlations of SNAP and EP parameters indicate subclinical damage to the central
sensory pathways. The CIDP pathomechanism is still uncleand needs further research.
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