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O-01 

Persistent postural -perceptual dizziness: clinical and 
neurophysiological study  

Ivan Adamec1ȟ 3ÎÊÅĿÁÎÁ *ÕÒÅÎ -ÅÁĤËÉ1ȟ -ÁÇÄÁÌÅÎÁ +ÒÂÏÔ 3ËÏÒÉç1,2ȟ +ÁÔÈÁÒÉÎÁ *ÁĿÉç3ȟ ,ÕËÁ #ÒÎÏĤÉÊÁ1, 
Mario Habek1,3 

1University Hospital Center Zagreb, Zagreb, Croatia, 2Faculty of Electrical Engineering and Computing, University 
of Zagreb, Zagreb, Croatia, 3School of Medicine, University of Zagreb, Zagreb, Croatia 

Background:Persistent postural-perceptual 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 and Methods: 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 the caloric 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 in 39.3% 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 pathological 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 out of 4 had vHIT 
abnormalities.  
Conclusion: This study provides clinical and neurophysiological data on PPPD.  
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O-02 

Study of the cortical control of the cardiac autonomic nervous 
system using intracerebral electrical stimulations  

William Szurhaj , Orane Demuynck, Edouard Alazard, Nicolas Reyns, Philippe Derambure, Renaud 
Lopes, Julien De jonckheere 
1CHU Amiens-Picardie, Amiens, France 

Background:The activity of the cardiac autonomic nervous system is modulated by cortical regions. 
The function of the insula 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 order 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 amygdala 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 variability in high frequencies (HFV Index), before and after 
theelectrical stimulations. 
Results: A decrease in HFVI was observed after the stimulation of the postero-superior 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 orbito-frontal cortex. 
Conclusions: Our results emphasize the role of the left orbito frontal cortex in the cardiac 
parasympathetic control. In the insula, the postero-superior part seems to be the main insular area 
involved in cardiac autonomic control. 
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O-03 

Source modelling of endogenous potentials (ERPS), elicited by 
omitted targets, based on simultaneous EEG -FMRI recordings.  

Ferdinando Sartucci 1,2, Aldo Ragazzoni3, Francesco  Di Russo4,5, Serena Fabbri6,7, Ilaria Pesaresi6, 
Andrea Di Rollo1, Rinaldo Livio Perri4, Technicians Davide  Barloscio1, Tommaso Bocci1, Associate 
Mirco Cosottini6,7 

1Pisa University Medical School, Department Of Clinical and Experimental Medicine, Unit of Clinical 
Neurophysiopathology , Pisa, Italy, 2CNR, Neuroscience Institute, Pisa, Italy, 3PAS Foundation, Scandicci, Firenze, 
Italy, 4$ÅÐÁÒÔÍÅÎÔ ÏÆ -ÏÖÅÍÅÎÔȟ (ÕÍÁÎ ÁÎÄ (ÅÁÌÔÈ 3ÃÉÅÎÃÅÓȟ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 2ÏÍÅ Ȱ&ÏÒÏ )ÔÁÌÉÃÏȱȟ 2ÏÍÅȟ )ÔÁÌÙȟ 
5IRCCS Santa Lucia Foundation, Rome, Italy, 6Neuroradiology Unit, A.O.U.P., Pisa, Italy, 7Department of 
Translational Research and New Technologies in Medicine and Surgery, University of Pisa, Pisa, Italy 

Background:ERPs occurring independently of any specific 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 scalp-recorded ERPs from two visual 
tasks: a standard two-stimulus oddball and an omitted-target 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 years, 
range 22-29), were enrolled. The source modelling (dipole analysis) of ERPs was seeded to the 
clusters of fMRI activations. The simultaneous EEG-fMRI recording guaranteed the same cognitive 
states during the experimental session. 
Results: data depicted an antero-to-posterior neural circuitry for the rare, taskɀrelevant events. 
P300 (P3b) was generated in frontal, temporo-parietal and parietal areas (these latter only in the 
standard oddball), namely the temporo-parietal junction (TPj), the premotor and motor area (M1) 
and the anterior intraparietal sulcus (aIPs). Anterior Insula contributed to the pP2, a recently 
described prefrontal component (different from the P3a) associated with the stimulus-response 
mapping. The anticipatory prefrontal negativity (pN) and Bereitschaftspotential (BP) were 
produced by anterior areas, namely the inferior and middle frontal gyrus over the lateral brain 
surface and the SMA-CMA areas over the medial cortex.  
Conclusions: recording emitted ERPs from omission of target stimuli in a simultaneous EEG-fMRI 
event-related paradigm allows a detailed spatio-temporal 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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O-04 

Peripheral movement disorders  

Marta Escribano Muñoz 1, Lidia Cabañes Martínez, Ignacio Regidor Bailly, Maria del Mar  Moreno 
Galera, Laura López Viñas 
1Hospital Universitario Ramón y Cajal, Madrid, España 

Movement disorders are clinical syndromes which present either an 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 electromyography (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. 3 of these 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 suspected a peripheral involvement 
and thus, needle EMG was performed instead. EMG findings (fasciculations, fibrillations, normal 
MUPs) led to the diagnosis of a continuous muscle fibre activity syndrome of peripheral origin. 
Peripheral movement disorders are an infrequent 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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O-05 

Differences in alpha and beta oscillations in subthalamic 
nucleus of Parkinsonian patients  

Elena Belova1, Ulia Semenova1, Anna Gamaleya2, Alexey Tomskiy2, Rita Medvednik1, Alexey Sedov1 

1Semenov's Institute Of Chemical Physics Ras, Moscow, Russian Federation, 2N .N. Burdenko National Scientific 
and Practical Center for Neurosurgery, Moscow, Russian Federation 

Rhythmic activity in basal ganglia is studied 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 alpha (8-12 Hz) and low beta (13-
30 Hz) 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 was to compare 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 (8-12 Hz) or beta (12-30, 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 dorso-laterally compared to alpha oscillations in ventro-medial 
STN regions. We have also found moderate correlation between low beta oscillation score and 
UPDRS3 score in on- and off-state. Alpha activity were more stable in time and were almost 
insensitive to motor tests performed during the surgery. These results indicate 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 0082-2014-0001 (state 
registration #ˍˍˍˍ- 1̱7-117040610310-6) and RFBR grant #18-015-00140. 
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O-06 

Motor cortex excitability and conduction time of pyramidal 
tracts in preclinical SCA1 gene carriers  

Maria Rakowicz , Rafal Rola, Anna Sobanska, Jakub Antczak, Ewa Inglot, Anna Sulek 
1Institute of Psychiatry and Neurology, Warsaw, Poland 

Background:Spinocerebellar ataxia type 1 (SCA1) is a neurodegenerative, dominantly inherited 
disease caused by CAG repeat expansion.  It manifests mainly as trunk 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 4-years follow-up. 
Methods: Transcranial magnetic stimulation (TMS) was carried out in 26 SCA1 gene carries with age 
at study entry 25.6 ±4.7, CAG repeat number 49.5 ±4.8 and 30 age- and gender-matched 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 score increased from 0.6 ±0.7 to 4.9 ±5.2 points accross follow-up. In 43% 
SCA1 cases MT of lower limbs  was elevated and MEPs were in 35% decreased. SP was longer (p< 
0.01) in SCA1 cases than in HC and revealed prolongation in 86% of subjects from baseline to the 
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 SCA1 gene 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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O-07 

Sensory high-frequency -neural -oscillations play a ro le in the 
timing of excitatory -inhibitory balance of the human brain.  

Raffaele Dubbioso 1,2, Fiore Manganelli1, Hartwig Roman Siebner2,3,4, Leo Tomasevic2 

1Department of Neurosciences, Reproductive Sciences and Odontostomatology, University of Naples "Federico II", 
Napoli, Italy, 2Danish Research Centre for Magnetic Resonance, Centre for Functional and Diagnostic Imaging 
and Research, Copenhagen University, Copenhagen, Denmark, 3Department of Neurology, Copenhagen University 
Hospital Bispebjerg, Copenhagen, Denmark, 4Institute for Clinical Medicine, Faculty of Health and Medical 
Science, University of Copenhagen, Copenhagen, Denmark 

Background:Two consecutive high 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 GABA-ergic interneurons within the somatosensory cortex. The role of 
these bursts in the excitatory/inhibitory balance in the sensory-motor cortex in not completely 
elucidated yet.  
Material and Methods: On 24 healthy adults we evaluated the relation between s-HFO and the 
temporal evolution of short interval afferent inhibition (SAI), which measures the sensory-afferent 
inhibition on the transcranial magnetic stimulation (TMS) motor output. Moreover, since the 
primary motor cortex responds to TMS with high frequency oscillation, termed I-waves, we 
compared it to the s-HFO frequencies. Finally, we investigated the relation with the somatosensory 
temporal discrimination task, a measure of the re-established sensory readiness, which allows the 
perception of a new stimulus after the end of the inhibitory time interval.   
Results: Our correlation analyses disclosed that late and early burst of s-HFO are associated with the 
magnitude of sensory afferent inhibition in the primary motor cortex (M1) in a time-dependent 
manner. Interestingly, the frequency of intracortical s-HFO parallels with that of I-waves in M1. On 
the opposite the early s-HFO are connected to the temporal perception of incoming sensory stimuli. 
Conclusions: Our findings show a fundamental role of s-HFO 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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O-08 

Brain connectivity modulation after exoskeleton gait in chronic 
stroke survivors: a pilot study  

Alessandra Del Felice1, Emanuela Formaggio1, Eleonora Guanziroli3, Anna Bosco1, Francesco 
Piccione3, Franco Molteni3, Stefano Masiero1 

1niversity Of Padova, Department Of Neuroscience, Padova, Italy, 2Valduce Hospital, Villa Beretta Rehabilitation 
Center, Costa Masnaga, Italy, 3Fondazione Ospedale San Camillo IRCCS, Venice, Italy 

Background:Restoration of independent gait after stroke is a principal goal of survivors. 
Exoskeleton overground gait training provides trunk support and inter-limb coordination based on 
fine-tuning of the robot control parameters. The aim of our study was to identify short-term 
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 (T0), after overground walking 
(T1) and after overground exoskeleton (EksoGT) gait training (T2) in 9 stroke survivors. Relative 
power and coherence were estimated for alpha1 (8-10 Hz), alpha2 (10.5-12.5 Hz) and beta (13-30 
Hz) frequency ranges. Graph analysis assessed network model properties: node strength (S) and 
betweenness centrality (BC). 
Results: Left-hemisphere stroke subjects showed S decrease over anterior and posterior cortex in 
alpha1, 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, and in beta over left contralateral sensorimotor cortex (cSM) and right ipsilateral 
prefrontal cortex (iPFC). S increased in alpha1 and alpha2 over cSM and iPFC at T2; BC decreased in 
alpha2 over iPFC at T2 compared to T1. 
Conclusions: A single session of tailored exoskeleton training provides short-term neuroplastic 
modulation in chronic stroke.  
Right-hemisphere stroke subjects re-establish a more physiological activation network; a similar 
reorganization does not take place in left-hemisphere stroke subjects, supporting the role of 
lateralization in limb control and stroke recovery. 
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O-09 

Some new links in the pathophysiological mechanisms  of 
paranoid schizophrenia  

Valeria Strelets 1, Andrey Arkhipov 
1Institute of Higher Nervous Activity and Neurophysiology 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 (control) were 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 significant to the subjects stimuli evoked similar to that 
in the normal subjects activation of the  occipital and inferior-temporal 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 in central 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 ERPs components 
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 the patients in frontal areas during the   puberty and 
in the later life possibly resulting in the disturbance of the balance between excitation and inhibition 
processes. 
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O-10 

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

Bernard Cohen , Ernesto Lima 
1Neurological 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 Quadri-Polar methodology (LQP-TceMEP), 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 continuously, without disrupting the surgical procedure.  It is still necessary to always consult 
with the surgeon prior to stimulation. 
We have used LQP-TceMEP for more than fifteen years with excellent results.  No adverse outcomes 
have been encountered in over 800 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, calls for accommodation on the part of the IONM 
team.  In MIS Lumbar surgery, the ability to use LQP-TceMEP 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 Iatrogenic 
injury.  
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O-11 

Proposal for establishing Intraoperative Neurophysiological 
Monitoring and Mapping instrumentation standards.  

Dimitrios Kefalas 1, Gemma Perez Fajardo2 

1Royal National Orthopaedic Hospital, London, United Kingdom, 2Hospital Universitario Reina Sofía, Cordoba, 
Spain 

Background 
Intraoperative neurophysiological monitoring and mapping (IONMM) is an evolving and demanding 
field in neurophysiology. New additional techniques and modalities are increasingly used. Modern 
approaches require multimodal, polygraphic, continuous, real-time and dynamic IONMM. However, 
standards for IONMM instrumentation have not been established. 
Material and Methods 
The IFCN standards and 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 instrumentation 
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, digital-software post-recording 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 minimum of 16 electrical stimulators 
(+2 low level), 8 outputs for transcranial and 8 outputs for strip-cortical 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 
)/.-- ÓÙÓÔÅÍ ÍÕÓÔ ÂÅ ÉÓÏÌÁÔÅÄ ÁÎÄ Á ȰÓÔÏÐ ÁÌÌ ÓÉÍÕÌÁÔÉÏÎÓȱ ÈÁÒÄ×ÁÒÅ ÂÕÔÔÏÎ ÍÕÓÔ ÂÅ ÁÖÁÉÌÁÂÌÅ ÆÏÒ 
safety reasons. 
Conclusions 
The above-mentioned specifications, among others, are proposed as future IONMM instrumentation 
standards. 
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O-12 

Different contribution of muscular and cutaneous afferents to 
the scalp SEPs 

Massimiliano Valeriani 1, Paolo Mazzone2, Domenico Restuccia3, Angelo Insola4 

1Neurology Unit, Ospedale Pediatrico Bambino Gesú , Roma, Italy, 2Neurosurgery Unit, CTO Hospital, Rome, Italy, 
3Institute of Neurology, Catholic University, Rome, Italy, 4Neurophysiology Unit, CTO Hospital, Rome, Italy 

Background:Although somatosensory evoked potentials (SEPs) represent a largely diffused 
neurophysiological technique, the pathways generating the short -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: SEPs werÅ ÒÅÃÏÒÄÅÄ ÉÎ φ ÐÁÔÉÅÎÔÓ ÓÕÆÆÅÒÉÎÇ ÆÒÏÍ ÁÄÖÁÎÃÅÄ 0ÁÒËÉÎÓÏÎȭÓ 
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 low-frequency SEPs were also 
analysed. 
Results. The macroelectrode contacts recorded a triphasic (P1-N1-P2) potential and the scalp 
electrodes recorded all the classical SEP components, including the widespread N18 response, after 
both median nerve and pure cutaneous 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 response is specifically evoked by cutaneous inputs, while muscle afferents are processed 
elsewhere.  
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O-13 

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

Viviana Versace1, Stefania Campostrini 1, Luca Sebastianelli1, Leopold Saltuari2, Josep Valls-Solé3, 
Markus Kofler2 

1Neurorehabilitation, Hospital Vipiteno/Sterzing, Vipiteno, Italy, 2Neurology, Hochzirl Hospital, Zirl, Austria, 
3IDIBAPS Institut d'Investigació August Pi i Sunyer, Facultat de Medicina, University of Barcelona, Barcelona, 
Spain 

Background:The blink reflex (BR) to electrical supraorbital nerve stimulation (SON-S) is a 
protective reflex. Knowledge about imminent SON-S 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 (DPPS-F). Here we studied 
modulation of BR to SON-S by self-stimulation or visual control over hetero-stimulation in or 
outside the DPPS-F. 
Methods: Twenty-three subjects participated in two sets of BR recordings following SON-S (E1, 
n=10; E2, n=17). Conditions either involved hetero-stimulation by the experimenter (E1A, E1C, E2A, 
E2B) or self-stimulation by subjects (E1B, E2C, E2D), with the stimulator probe in (E1B, E1C, E2B, 
E2D) or outside (E1A, E2A, E2C) their DPPS-F, and with subjects being aware (E1B, E2B, E2C, E2D) 
or unaware (E1A, E1C, E2A) about imminent stimulation.  
Results:  
Compared to baseline (standard BR, E1A, E2A), R2 was facilitated with the probe held in the DPPS-F, 
but being unaware of stimulus triggering (E1C). Visual control of imminent stimulation (seeing the 
ÅØÐÅÒÉÍÅÎÔÅÒȭÓ ÆÉÎÇÅÒ ÔÒÉÇÇÅÒÉÎÇ ÔÈÅ ÐÒÏÂÅȡ %ς"Ɋ ÁÎÄ ÓÅÌÆ-triggering (E1B, E2C, E2D) facilitated R1 
and inhibited R2. With self-triggering, there was no difference between the probe in (E2C) or 
outside (E2D) the DPPS-F.  
Conclusion: BR-R2 is facilitated in a threatening situation (probe in DPPS-F) 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 DPPS-F or not. 
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O-14 

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

Alexandra Poydasheva 1, Dmitry Sinitsyn1, Ilya Bakulin1, Natalia Suponeva1, Sergey Mosolov2, 
Michael Piradov1 

1Research Center of Neurology, Moscow, Russian Federation, 2Moscow Research Institute of Psychiatry, Moscow, 
Russian federation 

Background:Clinical 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) is promising. We aimed to compare the effects of the standard and FC-based 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 severity. All patients received 20 sessions of 
high frequency rTMS of lDLPFC (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 group, rTMS was targeted to the individual points in the left DLPFC with maximum 
negative correlation to subgenual cingulate (10 mm radius sphere at MNI coordinates (6,16,-10)). 
We used Beck depression inventory (BDI) and SF-36 questionnaires before rTMS, after 10 and 20 
sessions of rTMS for clinical evaluation. 
Results. In the FC-based targeting group, significant decreases in both BDI and SF-36 scores were 
observed after 10 rTMS sessions (Wilcoxon, p<0.05) and persisted after 20 rTMS sessions (p<0.05), 
whereas in 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 (MannɀWhitney, 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. 
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Repetitive transcranial magnetic stimulation for the treatment 
of chronic subjective non -pulsatile primary tinnitus  case repor t  

0ÅÔÒÁ -ÉÇÁċÏÖÜ1, Martin Formánek1, Mgr. Petra Krulová1, Michal Bar1ȟ (ÁÎÁ :ÜËÏÐéÁÎÏÖÜ - 
Srovnalová2 

1University Hospital Ostrava, Ostrava, Czech Republic, 2Department of Neurology and Psychiatry, Faculty of 
Medicine,, Ostrava, Czech republic 

Background:Therapy 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 uncover real effect of rTMS stimulation for tinnitus treatment.  
Methods: Fifty-three adult patients suffering from chronic subjective non-pulsatile 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 Hz; 1000 pulses; 110% RMT) were 
stimulated in patients in rTMS stimulation group for 5 consecutive days. Tinnitus reaction 
questionnaire (TRQ), tinnitus handicap questionnaire (THQ), tinnitus handicap inventory (THI), 
Beck Depression Inventory (BDI), pure-tone 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 follow-up 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 the effect of 
stimulation, in which the deterioration of the socioeconomic state leaded to a marked deterioration 
of tinnitus.  



Book of Abstracts 
17th European Congress of Clinical Neurophysiology | Warsaw 5-8 June 2019 

17 

 

O-16 

Resting-state functional cortical connectivity are abnormal in 
HIV patients  

Giuseppe Noce1, Claudio  Del Percio2, Roberta Lizio1, Maria Teresa  Pascarelli2, Alfredo  Pennica2, 
Andrea  Soricelli1, Francesco Di Campli2, Massimo  Galli3, Annalisa  Saracino4, Massimo  Di Pietro5, 
Vincenzo  Vullo2, Pasquale  Pagliano6, Giovanni  Di Perri7, Andrea Calcagno7, Benedetto Maurizio  
Celesia8, Stefano  Ferracuti2, Paolo  Onorati2, Massimo  Andreoni9, Claudio  Babiloni2 

1IRCCS SDN, Naples, Italy, 2Sapienza University of Rome, Rome, Italy, 3University of Milan, Milan, Italy, 4University 
of Bari 'Aldo Moro', Bari, Italy, 5S. Maria Annunziata Hospital, Florence, Italy, 6D. Cotugno Hospital, AORN Dei 
Colli, Naples, Italy, 7University of Turin, Turin, Italy, 8University of Catania, Catania, Italy, 9University of Rome 
Ȭ4ÏÒ 6ÅÒÇÁÔÁȭȟ 2ÏÍÅȟ )ÔÁÌÙ 

Background:Previous evidence showed abnormal sources of resting-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 naïve 
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 showed 
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: Naïve 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 cognitive 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 anti-HIV 
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-Cruz1, Alejandro Martinez de la Ossa Vela1, Mónica Vicente Rasoamalala1, 
Biologist Anna Marcé Grau3, Miquel Raspall Chaure2 

1Clinical neurophisiology department, Hospital Universitario Vall d' Hebron, Barcelona, Spain, 2Pediatric 
Neurology department, Hospital Universitario Vall d'Hebron, Barcelona, Spain, 3Genetics department, Hospital 
Universitario Vall d'Hebron, Barcelona, Spain 

BACKGROUND:Mutations 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 evolution of a 6-year-old girl with a confirmed frameshift mutation. 
MATERIAL AND METHODS: ! 0ÕÂ-%$ ÒÅÓÅÁÒÃÈ ×ÁÓ ÄÏÎÅ ×ÉÔÈ ÔÈÅ ËÅÙ×ÏÒÄÓ Ȱ39.'!0ρȱȟ 
ͼÅÎÃÅÐÈÁÌÏÐÁÔÈÙͼȟ ȰÅÐÉÌÅÐÓÙȱ ÁÎÄ Ȱ%%' ÏÒ ÅÌÅÃÔÒÏÅÎÃÅÐÈÁÌÏÇÒÁÐÈÙȱȟ ÏÆ ÒÅÃÅÎÔ ÃÁÓÅ ÏÒ ÃÁÓÅ ÓÅÒÉÅÓ 
reports that include well described EEG characteristics and compare them with the video-EEG tests 
performed in our patient. 
RESULTS: The first video-EEG at 5 years old, showed a diffuse slowing background with frontal 
delta waves and generalized polyspike-wave discharges, that correlated with eyelid myoclonia, neck 
retropulsion with or without limb myoclonus or fall. Follow-up EEGs also showed multifocal 
discharges and bioccipital photoparoxysmal response. 
CONCLUSION: This case provides a complete clinical and video-EEG evidence of a new type of 
seizures that are particularly characteristic of SYNGAP1 DEE, as well as the dynamical evolution 
×ÉÔÈÉÎ ÔÈÅ ÙÅÁÒÓ ÏÆ ÔÈÅ ÐÁÔÉÅÎÔȭÓ Ï×Î ÂÁÃËÇÒÏÕÎÄȟ ÉÃÔÁÌ ÁÎÄ ÉÎÔÅÒÉÃÔÁÌ ÐÁÔÔÅÒÎÓȢ  
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Outcome prediction in postanoxic coma with deep learning  

Marleen C. Tjepkema-Cloostermans 1,2, Catarina  da Silva Lourenço2,3, Barry J.  Ruijter2, Selma C. 
Tromp4, Gea Drost5, Francois H.M. Kornips6, Albertus Beishuizen7, Frank H. Bosch8, Jeannette 
Hofmeijer2,9, Michel van Putten1,2 

1Department of Clinical Neurophysiology and Neurology, Medisch Spectrum Twente, Enschede, the Netherlands, 
2Department of Clinical Neurophysiology, Technical Medical Centre, University of Twente, Enschede, the 
Netherlands, 3Biomedical Engineering, Universidade do Porto, Porto, Portugal, 4Department of Clinical 
Neurophysiology, St. Antonius Hospital, Nieuwegein, the Netherlands, 5Department of Neurology and 
Neurosurgery, University Medical Center Groningen, University of Groningen, Groningen, the Netherlands, 
6Department of Neurology, VieCuri Medical Center, Venlo, the Netherlands, 7Intensive Care Center, Medisch 
Spectrum Twente, Enschede, the Netherlands, 8Department of Intensive Care, Rijnstate hospital, Arnhem, the 
Netherlands, 9Department of Neurology, Rijnstate hospital, Arnhem, the Netherlands 

Background:Visual assessment of the electroencephalogram (EEG) by experienced 
neurophysiologists allows reliable outcome prediction of approximately half of all comatose 
patients after cardiac arrest. Deep neural networks 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 Performance 
Category, CPC 1-2) or poor (CPC 3-5). 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 of these 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, with a sensitivity in the external 
validation set of 58% (95% confidence interval (CI): 51-65%) at false positive rate (FPR) of 0% (CI: 
0-7%). Good outcome could be predicted at 12 h with a sensitivity of 48% (CI: 45-51%) at a FPR of 
5% (CI: 0-15%) 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 real-time, bedside insight 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 Braquet1, Madli Bayot1, Céline Tard2, Luc Defebvre2, Kathy Dujardin2, 
Philippe Derambure1 

1Univ. Lille, Inserm, CHU Lille (Department of Clinical Neurophysiology), U1171 - Degenerative & vascular 
cognitive disorders, F-59000 Lille, France, 2Univ. Lille, Inserm, CHU Lille (Department of Neurology and 
Movement Disorders), U1171 - Degenerative & vascular cognitive disorders, F-59000 Lille, France 

Background:Step 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 
ÂÅ ÁÓÓÅÓÓÅÄ ÓÉÍÕÌÔÁÎÅÏÕÓÌÙ ×ÉÔÈÉÎ Á ÓÉÎÇÌÅ ÐÁÒÁÄÉÇÍȡ ÔÈÅ Ȱ!ÔÔÅÎÔÉÏÎ .ÅÔ×ÏÒË 4ÅÓÔȱ ɉ!.4ɊȢ 4ÈÅ 
present study aims to a better understanding of the interaction between visuospatial 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 high-resolution encephalography.  
Results:   Step initiation was particularly perturbed in conflict resolution condition. Conflict 
resolution also affected event-related spectral perturbations (ERSPs) in alpha and beta bands: 
movement-related 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 combined with step 
ÉÎÉÔÉÁÔÉÏÎ ÃÏÕÌÄ ÂÅ ÔÈÅÒÅÆÏÒÅ ÕÓÅÄ ÔÏ ÂÅÔÔÅÒ ÕÎÄÅÒÓÔÁÎÄ ÐÁÔÈÏÌÏÇÉÅÓ ÓÕÃÈ ÁÓ 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅ ×ÉÔÈ 
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 Bruining1, Jan  Sprengers1, Sonja  Simpraga5, Simon  Houtman2, 
Simon-Shlomo  Poil5, Huibert D.  Mansvelder2, Floor  Jansen3, Bob  Oranje1, Richard  Hardstone4, 
Klaus   Linkenkaer-Hansen2 

1Department of Psychiatry, Brain Center UMC Utrecht, Utrecht, Netherlands, 2Department of Integrative 
Neurophysiology, Center for Neurogenomics and Cognitive Research (CNCR), Amsterdam Neuroscience, VU 
Amsterdam, Amsterdam, Netherlands, 3Department of Child Neurology, Brain Center UMC Utrecht, , Utrecht , 
Netherlands, 4Neuroscience Institute, New York University School of Medicine  , New York, USA, 5NBT Analytics 
BV, Amsterdam , The Netherlands 

Background:Autism spectrum disorder (ASD) has been associated to 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. Non-epileptiform EEG 
abnormalities are also frequent, yet their clinical relevance remains unclear. We hypothesize that 
subjects with EEG abnormalities ɀepileptiform and non-epileptiformɀ 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 non-epileptiform abnormalities and E/I balance 
disturbance in ASD.  
Methods: We investigated 64-channel EEG recordings of 100 unmedicated children with ASD and 29 
typically developing children (age range 7-15 years). We assessed for EEG abnormalities according 
ÔÏ ,İÄÅÒÓ ÁÎÄ .ÏÁÃÈÔÁÒȭÓ ÁÔÌÁÓ and classification of electroencephalography 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 group, 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 excitation-
inhibition balance disturbances identifying two subgroups within ASD ɀone 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 Mnatsakanian2, Maxim Sharaev1, Evgeny Burnaev1 

1Skolkovo Institute of Science and Technology, Moscow, Russian Federation, 2Institute of Higher Nervous Activity 
and Neurophysiology RAS, Moscow, Russian Federation 

Background:We aimed at searching for a reliable method to separate patients with Major 
Depressive Disorder (MDD) from healthy controls (HC). The biomarkers, if found in resting-state 
EEG, may become cheap and easy-to-use tools for medical diagnostic. While some authors report 
positive findings on this matter (Henriques, 1991), the results are still controversial. We used 
machine learning (ML) approach to find EEG characteristics that may distinguish MDD and HC.  
Materials and Methods: We used EEG data from 43 MDD non-medicated patients and 41 HC 
volunteers. The groups were comparable in age and male/female ratio. Short epochs (1 min, eyes 
closed) of resting-state EEG were recorded for each person using 128-channel equipment (Electrical 
Geodesics Inc., USA). We examined different approaches to classification algorithm: ML models on 
alpha and beta band magnitudes, ML models on connectivity features (coherence, Phase Lag Index 
and inter-channel envelope correlation), and several EEG-specific neural networks.  
Results: Best results on leave-one-out cross-validation were obtained by connectivity-based models. 
Coherence with logistic regression model shows the area under the ROC-curve (ROC-AUC) = 0.8. 
This corresponds to a 60% sensitivity with a 20% false positive rate. Envelopes correlation with 
combined logistic regression and gradient boosting shows ROC-AUC = 0.73. Other approaches 
showed ROC-AUC 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 1,2, Anna Bystrup Jacobsen2, Hatice Tankisi2 

1Department of Clinical Neurophysiology, Aarhus University Hospital, Aarhus, Denmark., Aarhus, Denmark, 
2Department of Neurosciences and Mental 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 

Background:Multiple point stimu lation (MPS) is a well-established motor unit number estimate 
(MUNE) method that can be used in all EMG machines, but it is time-consuming. We investigated 
whether a faster modification of MPS using 5 surface motor unit action potentials (sMUAP) 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 MUNE recordings were obtained. Mean MUNE was significantly lower in 
patients in contrast to the controls, whether using 5 [53±55 (1-170) versus 150±64 (51-325), 
p<0.001] or 10 sMUAP [52±51 (1-162) versus 151±50 (75-274), 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. Intra-rater coefficient of variation (CV) for patients (17% versus 15%) and 
controls (16% versus 13%) and inter-rater CV for patients (25% versus 24%) did not differ 
between 5 and 10 sMUAP (p>0.05), whereas inter-rater CV was higher for 5 sMUAP in controls 
ɉςρϷ ÖÅÒÓÕÓ ρφϷȟ ÐЀπȢππτɊȢ !Î ÅØÃÅÌÌÅÎÔ ÉÎÔÒÁÃÌÁÓÓ ÃÏÒÒÅÌÁÔÉÏÎ ÃÏÅÆÆÉÃÉÅÎÔ ɉІπȢχψɊ ×ÁÓ ÆÏÕÎÄȟ 
sampling either 5 or 10 sMUAP, for both groups. Receiver operating characteristic (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 10, and 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 Pinto1,2, Marta Gromicho1, Michael Swash1,3, Mamede Carvalho1,4 

1Institute 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, Umeå 
University., Umeå, Sweden, 3Barts and the London School of Medicine, Queen Mary University of London., London, 
United Kingdom, 4Department of Neurosciences and Mental Health, Hospital de Santa Maria-CHLN., Lisbon, 
Portugal 

Background 
In Amyotrophic Lateral Sclerosis (ALS) weak cervical muscles are commonly found. These accessory 
muscles of respiration are innervated by medially spinal-located motor neurons close to phrenic 
nerve nuclei. A correlation between cervical strength and prognosis has been described. We 
investigate the association with respiratory function.  
Methods 
Consecutive ALS patients assessed with flexor/extensor cervical muscle strength, revised functional 
ALS rating scale (ALSFRS-R), 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. ALSFRS-2ȭÓ ÒÅÓÐÉÒÁÔÏry 
subscore (RofALSFRS-R)<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. Ethical consent 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 RofALSFRS-R: 108. Sensitivity, specificity, 
PPV, NPP of extensor muscles for PhrenAmpl, FVC and RofALSFRS-R: 31%-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 RofALSFRS-R: 66.6%-73.3%, 51.5%-54.1%, 24.4%-46.8%, 70.7%-90.1%, 
respectively. Combined flexor/extensor sensitivity, specificity, PPV, NPP: 68.5%-77.7%, 48.5%-
51.4%, 26%-46%, 70%-91.2%, respectively. AUC: 0.58-0.64. 
Conclusion 
Weak cervical muscles indicate higher probability 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 Porcari1, Luis Braz1, Timothy Williams1, Ian Schofield1, Andrew Blamire1 

1Newcastle University, Newcastle Upon Tyne, United Kingdom 

Objective: To develop a clinically applicable non-invasive method for detecting 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 micrometer-scale 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 25.7-161 in patients vs 7.7 / minute, range 4.3-9.7 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 ALS patients. The 
technique is quick to perform and entirely pain-free. 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 Gunes1,2, Gorkem  Sirin1,2, Baris  Isak1,2 

1Department of Neurology, Marmara University Hospital, Istanbul, Turkey, 2TRIALS Study Group, Istanbul, 
Turkey 

Background:The 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 interosseous (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±11.6 vs. 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 re-innervation using SIPs. In addition to utility in long term assessment of ALS 
patients, MUNIX could be used to estimate quantitative alterations in motor units for diagnostic 
purpose. 
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Muscle velocity recovery cycles in neurogenic muscles  

Agnes Witt 1,2, Rikke Søgaard Kristensen1,2, Anders Fulgsang-Frederiksen1,2, Thomas Holm 
Pedersen3, Nanna Brix Finnerup4, Helge Kasch5, Hatice Tankisi1,2 

1Department of Clinical Neurophysiology, Aarhus University Hospital, Aarhus, Denmark, 2Department of Clinical 
Medicine, Aarhus Univerisity, Aarhus, Denmark, 3Department of Biomedicine, Aarhus University, Aarhus, 
Denmark, 4Danish Pain Research Center, Department of Clinical Medicine, Aarhus University, Aarhus, Denmark, 
5Research Department, Spinal Cord Injury Centre of Western, Department of Neurology, Regional Hospital of 
Viborg, Viborg, Denmark 

Background:Muscle Velocity Recovery Cycles (MVRCs) is a simple and 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 membrane 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 categorized as peroneal nerve entrapment neuropathy across knee (n=22), L5-
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 Council 
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 supernormality (LSN). The results were compared 
to 29 age-matched 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 potential parameters, 
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 useful 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 1,2,3, Nanna Finnerup1,3,4, Henning Andersen1,4, Troels Jensen1,3, Sif 
Gylfadottir1,3, Mustapha Itani1,5, Thomas Krøigård1,5, Søren Sindrup1,5, Hatice Tankisi1,2 

1International Diabetic Neuropathy Consortium, Aarhus University, Aarhus C, Denmark, 2Department of 
Neurophysiology, Aarhus University Hospital, Aarhus C, Denmark, 3Danish Pain Research Center, Department of 
Clinical Medicine,  Aarhus University, Aarhus C, Denmark, 4Department of Neurology, Aarhus University Hospital, 
Aarhus C, Denmark, 5Department 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 diabetic polyneuropathy 
(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 motor (tibial, 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 and NCS on the median nerve were compared between the groups using 3-way ANOVA.  
Results 
Out of 27 NET parameters, 7 motor (including TEd(peak), S2 accommodation, TEd40(Accom)) and 2 
sensory parameters(accommodation half-time and TEh(slope 101-140ms)) 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, p=0.000035 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 Challenge Programme (Grant number NNF14OC0011633). 
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Simulated differential sensitivity of motor and sensory nerves 
for conduction block in immune -mediated neuropathies  

Boudewijn T.H.M. Sleutjes 1, Naric Durmus2, Maria O. Kovalchuk1, Michel J.A.M. van Putten2, 
Leonard H. van den Berg1, Hessel Franssen1 

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

Background: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 mechanisms by 
focusing on nodal and paranodal dysfunction on saltatory conduction in a longitudinal myelinated 
axon model.   
Materials and Methods: 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 loop 
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 conductance 
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 immune-mediated 
polyneuropathies.   
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CMAP Scan and MScanFit MUNE during Wallerian Degeneration 
after Nerve Transections  

Ozlem Kesim-Sahin1, Bahar Erbas1, Nermin Gorkem Sirin 1, Tugrul Artug2, Emel Oguz-Akarsu1, Elif 
Kocasoy-Orhan1, Nermin Mammadova3, Ufuk Emekli3, Ali Emre Oge1 

1Istanbul University, Istanbul Faculty of Medicine, Department of Neurology, Istanbul, Turkey, 2Istanbul Arel 
University, Department of Electrical and Electronics Engineering, Istanbul, Turkey, 3Istanbul University, Istanbul 
Faculty of Medicine,  Department of Plastic Reconstructive and Aesthetic Surgery, Istanbul, Turkey 

Background:Wallerian 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 earlier 
observations with MUNE studies during early stages of WD by evaluating the CMAP Scan curve and 
MScanFit MUNE in the same period. 
Materials and Methods: Twelve patients with acute nerve transections at the forearm (7 median, 5 
ulnar) were recruited. First electrophysiological studies, performed at 9-72 hours after the insult, 
were followed by serial studies at 1-2 day intervals until CMAP amplitudes reached at zero. At each 
session, CMAP Scan curves were recorded, their quantitative parameters and the new MUNE 
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 reduction 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 1, Enrique Escobedo-Cousin1, Ian Schofield1, Anthony O'Neill1, Stuart Baker1, Roger 
Whittaker 1 

1Newcastle University, Newcastle Upon Tyne, United Kingdom 

Background 
State of the art clinical EMG provides only indirect or inferred measurements of muscle structure. 
Structural information for motor units has only previously been described using laborious glycogen 
depletion experiments.  
Micro-EMG is a novel multi-electrode system that samples EMG signal from 64 electrodes along the 
surface of the needle in order to 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 multi-electrode EMG activity at varying force levels (10-40% 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 method. Features normally only accessible via histology including fibre 
nearest neighbour distance and all-pairs 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 0.44-1.02mm 
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 motor 
neurone disease.  
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Age related characteristics and normative values of F wave in 
229 healthy Chinese infants  

Hua Pan1,2, Na Chen1,2, Jinxi Lin1,2, Fan Jian1,2, Lei Zhang1,2, Ying Wang1,2, Shuo Yang1,2, Lin Chen1,2, 
Hengheng Wang1,2, Zaiqiang Zhang1,2, Yongjun Wang1,2, Yuzhou Guan3, Liying Cui3, Kimura Jun4 

1Department of Neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing, China, 2China National 
Clinical Research Center for Neurological Diseases, Beijing, China, 3Peking Union Medical College Hospital, 
Chinese Academy of Medical Science, Beijing, China, 4College of Medicine, University of Iowa, Iowa, USA 

Background:To 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 F-wave amplitude, persistence, duration and minimal 
and maximal latencies in addition to M-response 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 tibial nerves (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, 20.41 ± 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 change (P>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, Sándor  Beniczky1,2, Hatice Tankisi1,2, Birger Johnsen1,2, Erisela Qerama1,2, Marit  
Otto1, Steffen Fuchs1, Anders  Fuglsang-Frederiksen1,2 

1Department of Clinical Neurophysiology, Aarhus University Hospital, Aarhus, Denmark, 2Department of Clinical 
Medicine, Aarhus University, Aarhus, Denmark 

Background:Different 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 of the 
features in the current criteria. The optimal cut-off 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 studies 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 a very high 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. 
 
  



Book of Abstracts 
17th European Congress of Clinical Neurophysiology | Warsaw 5-8 June 2019 

34 

 

O-33 

Cognitive dysfunction in mice with MuSK+ myasthenia grav is 

Liis Sabre1, Amelia Evoli2, Associate Anna Rostedt Punga3 

1University of Tartu, Tartu, Estonia, 2Catholic University , Rome, Italy, 3Uppsala University , Uppsala, Sweden 

Background:Reports on cognitive dysfunction in muscle specific tyrosine kinase (MuSK) 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 were euthanized, 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 decrement on 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 spatial memory between the groups.  
Postsynapses of MuSK+ PTMG mice were significantly more fragmented and lost their pretzel-shape 
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).    
Conclusions: 7Å ÆÏÕÎÄ ÔÈÁÔ ÕÎÒÅÌÁÔÅÄ ÔÏ ÍÕÓÃÌÅ ×ÅÁËÎÅÓÓ ÁÎÄ ÒÅÇÁÒÄÌÅÓÓ ÏÆ ÒÏÄÅÎÔÓȭ ÉÎÎÁÔÅ 
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 ɀ 
electrophysiological abnormalities helpful in the 
differentiation.  

Malgorzata Lukawska 1, Anna  Potulska-Chromik1, Andrzej  Kochanski2, Dagmara  Kabzinska2, 
-ÁčÇÏÒÚÁÔÁ  'Á×ÅÌ1, Andrzej  Seroka1, Anna  Kostera-Pruszczyk1 

1Department of Neurology, Medical University of Warsaw, Warsaw, Poland, 2NeuroMuscular Department, 
Mossakowski Medical Research Centre, Polish Academy of Science, Warsaw, Poland 

Background: 
The differentiation between hereditary neuropathy and chronic inflammatory 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 group of 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 Charcot-Marie-Tooth Neuropathy X type 1 (CMTX1), 24 children with Charcot-
Marie-Tooth Neuropathy type 1a (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 CMT1a, 
4/8 HNPP and 17/18 CIDP patients. Additionally 3 patients  with CMTX1 are classified with EFNS 
ÃÒÉÔÅÒÉÁ ÁÓ ȰÐÒÏÂÁÂÌÅȾÐÏÓÓÉÂÌÅ #)$0ȱȢ 
A distal compound muscle action potential (dCMAP) 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) of two 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. 
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The Stiff Person Syndrome. Neurophysiological findings.  

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

Background:Stiff Person Syndrome (SPS)  an encephalomyelitis, is an immune-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 autoantibodies 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,  thoracic and 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, positive waves, 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  important 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 1, Tugrul Artug2, Nermin Gorkem Sirin3, Elif Kocasoy Orhan3, Dilek Atakli1, 
Mehmet Baris Baslo3 

1Bakirkoy Mazhar Osman Training and Research Hospital for Psychiatric, Neurologic and Neurosurgical 
Diseases, Department of Neurology, Istanbul, Turkey, 2Electrical and Electronics Engineering, Istanbul Arel 
University, Istanbul, Turkey, 3Istanbul University, Istanbul Medical Faculty, Department of Neurology, Istanbul, 
Turkey 

Background:Sound is an indispensable component of electromyography. Although 
neurophysiologists are familiar with the end-plate 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 neuromuscular transmission by 
hearing.  
Material and Methods: During voluntary contraction of frontalis muscle, single-fiber-like action 
potential pairs were recorded by using smallest concentric needle with 1 KHz high-pass filtering. 
Traces harboring potential pairs acquired from healthy participants and myasthenia patients were 
transferred. Signals were de-ÎÏÉÓÅÄȟ ÌÏÃÁÔÉÏÎÓ ÏÆ ÔÈÅ Ô×Ï ÈÉÇÈÅÓÔ ÐÅÁËȭÓ ÁÍÐÌÉÔÕÄÅ ÁÎÄ ÔÈÅ 
difference between them were determined. The average of these differences was calculated (jitter). 
Ȱ4ÈÅ ÓÏÕÎÄ ÏÆ ÊÉÔÔÅÒȱ ÃÁÎ ÂÅ ÃÏÍÐÏÓÅÄ ÆÒÏÍ ÔÈÅ ÄÉÆÆÅÒÅÎÃÅ ÖÁÌÕÅÓ ÏÆ ÔÈÅ ÌÏÃÁÔÉÏÎÓ ÏÆ Ô×Ï ÈÉÇÈÅÓÔ 
ÐÅÁËȭÓ ÁÍÐÌÉÔÕÄÅȢ 4ÈÅÓÅ ÖÁÌÕÅÓ ÁÒÅ ÄÕÐÌÉÃÁÔÅÄ ÉÎ ÓÁÍÅ ÁÍÏÕÎÔ ÐÒÏÐÏÒÔÉÏÎÁÌÌÙ ÕÐ ÔÏ τψπππ ÓÁÍÐÌÅÓ 
for achieving a 5 seconds length of sound. Then, they were ÓÁÍÐÌÅÄ ×ÉÔÈ ψ +(ÚȢ Ȱ4ÈÅ ÓÏÕÎÄ ÏÆ ÊÉÔÔÅÒȱ 
×ÁÓ ÈÅÁÒÄ ÂÙ ÕÓÉÎÇ Á ÆÕÎÃÔÉÏÎ ÉÎ Ȱ-ÁÔÌÁÂȱȢ  
Results: 3ÏÕÎÄ ÏÆ Á ÈÅÁÌÔÈÙ ÊÕÎÃÔÉÏÎ ÉÓ ÓÏÆÔȠ ÂÕÔ ÉÎ ÐÁÔÉÅÎÔÓȟ ÉÔȭÓ ÌÏÕÄÅÒ ÁÎÄ ÃÏÎÔÁÉÎÓ ÍÏÒÅ ÈÉÇÈ 
frequency components.  
Conclusions: Increased 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 Pugdahl1, Anders Fuglsang-Frederiksen1, Henning 
Andersen2, MD; Erisela Qerama Montvilas1 

1Department of Clinical Neurophysiology, Aarhus, Denmark, 2Department 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 in the 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 neuropathy (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 cross-sectional area (CSA) 
of selected lower extremity nerves at standard locations, as well as investigating the intra- and 
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 single-blinded study. 26 patients with CFCN and 40 controls 
have been included. Furthermore, 10 controls have been re-examined to assess the intra- and inter-
rater reliability of the measurements. Controls and patients have 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 CSA of 
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 ɀ a prospective case 
control study  

Sara Silkjær Bak1, Birger Johnsen1, Kaj Døssing2, Anders  Fuglsang-Frederiksen1, Erisela Qerama 
Montvilas1 

1The department of Neurophysiology, Aarhus, Denmark, 2The department 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 single-blinded, prospective, controlled multi-center-study. We recruited 27 patients 
and 41 healthy-subjects. 
A standardized clinical examination was performed, electrodiagnostic-tests(EDx) were performed 
ÁÃÃÏÒÄÉÎÇ ÔÏ ÔÈÅ ÄÅÐÁÒÔÍÅÎÔȭÓ ÇÕÉÄÅÌÉÎÅÓȟ ÁÎÄ Á 3ÉÅÍÅÎÓ !#53/. 3ρπππ ÄÅÖÉÃÅ ×ÉÔÈ Á ÈÉÇÈ-
frequency linear array transducer(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 nerve-diameter 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. 
EDx were 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 healthy-subjects: upper SAM (p-
value: 0.007), lower SAM (p-value: 0.003), but no difference found for middle SAM (p-value: 0.051). 
Comparing difference in LTN diameter between the symptomatic and asymptomatic side in the 
patients with the difference between sides in the healthy-subjects, we found significant difference in 
two of three scanning-sites 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 work-up.  
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EEGmine : EEG  as a prognosis tool of cognitive decline in 
routine clinical practice  

Philippe Derambure 1, Jordan Labidi2, Jean-Louis Bourriez3, Arnaud Delval4, Nacim Betrouni5 

1Service de neurophysiologie clinique, Centre hospitalier universitaire de Lille, Lille, France, 2Service de 
neurophysiologie clinique, Centre hospitalier universitaire de Lille, Lille, France, 3Service de neurophysiologie 
clinique, Centre hospitalier universitaire de Lille, Lille, France, 4Service de neurophysiologie clinique, Centre 
hospitalier universitaire de Lille, Lille, France, 5Service de neurophysiologie clinique, Centre hospitalier 
universitaire de Lille, Lille, France 

Over the last years, different efforts 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 reported in 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, findings 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 
!ÌÚÈÅÉÍÅÒȭÓ $ÉÓÅÁÓÅȟ ,Å×Ù "ÏÄÙ ÄÉÓÅÁÓÅȟ ÃÅÒÅÂÒÏÖÁÓÃÕÌÁÒ ÄÅÍÅÎÔÉÁ ÁÎÄ ÍÉÌÄ ÃÏÇÎÉÔÉÖÅ ÉÍÐÁÉÒÍÅÎÔÓȢ 
Data including standard 19 electrodes resting-state closed eyes EEG, acquired 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 sex and age ×ÉÔÈ ÔÈÅ ÆÉÒÓÔ ÐÁÔÉÅÎÔÓȭ ÇÒÏÕÐ ×ÅÒÅ ÁÌÓÏ ÃÏÎÓÉÄÅÒÅÄȢ 
These patients were explored in EEG for non-cognitive indications and thus considered as a control 
group. Different EEG analysis are considered as: visual assessment, quantitative analysis in the 
common frequency 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 Horvath1,2 

1Telekom Innovation Laboratories, Department of Data Science and Engineering, Faculty of Informatics, ELTE - 
Eötvös Loránd University, Budapest, Hungary, 2Institute of Computer Science, Faculty of Science, Pavol Jozef 
Safarik University, Kosice, Slovakia 

Background:Classification 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 time warping (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 and Methods: Using a publicly available EEG dataset [3], we examined whether the WWS 
is crucial in case of EEG classification. We considered two DTW-based methods, in particular, the 
wide-spread nearest neighbor and a more advanced approach, PROCESS [2]. We performed disease 
recognition experiments according to patient-based 10-fold cross-validation 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 not be 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 classifiers are 
much less sensitive to the WWS than suggested by [1]. 
 
References: 
ɍρɎ $ÁÕ ÅÔ ÁÌȢ ͼ/ÐÔÉÍÉÚÉÎÇ ÄÙÎÁÍÉÃ ÔÉÍÅ ×ÁÒÐÉÎÇȭÓ ×ÉÎÄÏ× ×ÉÄÔÈ ÆÏÒ ÔÉÍÅ ÓÅÒÉÅÓ ÄÁÔÁ ÍÉÎÉÎÇ 
applications." Data Mining and Knowledge Discovery (2018): 1-47. 
[2] Buza et al. "Process: projection-based classification of electroencephalograph signals." 
International Conference on Artificial Intelligence and Soft Computing (2015): 91-100. 
[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 1,4, Michel van Putten2,3, Jeannette Hofmeijer1,2 

1Department of Neurology, Rijnstate Hospital, Arnhem, The Netherlands, 2Clinical Neurophysiology, MIRA ɀ 
Institute for Biomedical Technology and Technical Medicine, University of Twente, Enschede, The Netherlands, 
3Departments of Neurology and Clinical Neurophysiology, Medisch Spectrum Twente, Enschede, The Netherlands, 
4Departments of Neurology and Intensive Care Medicine, RadboudUMC , Nijmegen, The Netherlands 

Background:Predicting neurological recovery of patients with postanoxic coma remains a challenge. 
We investigate predictive properties of dynamic interactions between neuronal 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 band (Theta (4-8Hz), Alpha (8-13Hz)), 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, Link Duration (LD) the mean duration per interaction. Differences between 
patients with good (CPC 1-2) and poor (CPC 3-5) 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 12-24h 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. LD with a good outcome was 
always lower than with a poor outcome in the theta band (good : 85±6ms, 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 arrest, 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  

KÁøÄÁĥ 4ÏÐëÕ1,2, Victoria S. Marks3, Michal T.  Kucewicz1,2 

1Multimedia Systems Department, Faculty of Electronics, Telecommunication and Informatics, Gdansk Univ. of 
Technology, Gdansk, Poland, 2Mayo Clinic, Department of Neurology, Rochester, United States, 3Mayo Clinic 
Graduate School of Biomedical Sciences, Department of Physiology and Biomedical Engineering,  Rochester, 
United States 

Background:Specific brain regions activated during a memory task can be accurately determined 
using spectral power and amplitude from intracranial electroencephalography (iEEG) signals 
sampled from the overlying electrodes implanted across the neocortex. We developed a data-driven 
method for active electrode determination and compared our results with a previously used 
approach based on 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 amplitude 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 data-driven method was lower (2056 
of 5857 channels ɀ 35.28%) than for the method using a predefined threshold (3865 channels ɀ 
66.33%). There was 67.70% overlap between the channels selected with the two Methods: 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 words that were subsequently recalled and 
forgotten.  
Conclusions: The proposed method offers a fully automatic, patient-specific selection of active 
electrodes sampling from brain areas activated by verbal memory processing. Our results suggest 
improved sensitivity 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 1, Hatice Tankisi1, Lene Duez1, Vibeke Sejer Hansen1, Bo M. Bibby1, Richard  
Wennberg3, Stefan Rampp4, Michael Scherg5, Pål G Larsen6, Reinhard Schulz7, Sandor Beniczky1,2 

1Aarhus University, Aarhus, Denmark, 2Danish Epilepsy Center, , Denmark, 3Krembil Brain Institute, University of 
Toronto, Toronto Western Hospital, Toronto, Canada, 4Department of Neurosurgery, University Hospital 
Erlangen, Germany and Department of Neurosurgery, University Hospital Halle (Saale) , Erlangen, Germany, 
5Heidelberg University, Heidelberg, Germany, 6University of Oslo, Oslo, Norway, 7Epilepsiezentrum Bethel, 
Krankenhaus Mara, Bielefeld, Germany 

Background:Presence of Epileptiform Discharges (ED) in EEG recordings are highly associated with 
an epilepsy diagnosis. The International Federation of Clinical Neurophysiology (IFCN) suggested 6 
criteria in EEG sensor-space, so that presence of at least 4 of them defines a waveform as ED. The 
aim of our study to assess inter-rater agreement (IRA) and accuracy of identifying 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 non-epileptic paroxysmal 
events were reviewed separately in sensor-space and source-space, in different, randomized order, 
by 7 raters, who scored the presence/absence of each IFCN-criterion in sensor-space, and 
presence/absence of EDs in source-space. EDs were defined in sensor-space 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: 0.49 - 0.60). In 
sensor-space, the highest accuracy (91%) and sensitivity (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 sensor-space specificity of 96% was achieved, at a sensitivity of 83% and 
accuracy of 89%. Results in source-space were identical to using the threshold of 5 criteria in 
sensor-space.   
Conclusions: Using a threshold of 5 IFCN-criteria in sensor-space, and using source-space yields a 
high specificity and acceptable sensitivity for identifying EDs. 
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Automated seizure detection for epilepsy patients using 
wearable ECG-device. 

Jesper Jeppesen1, Anders  Fuglsang-Frederiksen1,2, Peter  Johansen3, Jakob  Christensen2,4, Stephan  
Wüstenhagen5, Hatice Tankisi1,2, Erisela  Qerama1,2, Alexander  Hess1, Sándor  Beniczky1,5 

1Department of Neurophysiology, Aarhus University Hospital, Aarhus, Denmark, 2Department of Clinical 
Medicine, Aarhus University, Aarhus, Denmark, 3Department of Engineering, Aarhus University, Aarhus, 
Denmark, 4Department of Neurology, Aarhus University Hospital, Aarhus, Denmark, 5Department of Clinical 
Neurophysiology, Danish Epilepsy Centre, Dianalund, Denmark 

Background:So far, only generalized tonic-clonic seizures can be reliably detected with non-invasive 
wearable devices. We aimed to develop an automated seizure detection algorithm using a wearable 
ECG-device for detecting both GTC and focal seizures. 
Material and Methods: We recorded ECG using a dedicated wearable device (ePatch®) during long-
term video-EEG monitoring. In this phase-2 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 variability 
(HRV)-parameters and 6 combinations of these using either 50 or 100 R-R intervals sliding window 
with maximum overlapping. Each HRV-parameters cut-off value for seizure-alarm was set to 105% 
of the highest non-seizure period during training data of the same patient. Positive responders of 
seizure detection were defined, for each HRV-parameter, 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 to define 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 ECG-signals using the wearable device in persons with average HR changes >50 
beats/minute during seizures.  
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EEG connectivity measures in prognostication of postanoxic 
coma patients  

Martín Carrasco Gómez1, Hanneke Keijzer3, Jeannette Hofmeijer2, Barry J. Ruijter2, Ricardo Bruña 
Fernández1, Marleen C. Tjepkema-Cloostermans2, Michel J.A.M van Putten2 

1Laboratory for Cognitive and Computational Neuroscience, Centre for Biomedical Technology, Technical 
University of Madrid, Pozuelo de Alarcón, Spain, 2Clinical Neurophysiology, University of Twente, Enschede, 
Netherlands, 3Departments of Neurology 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 prediction of outcome in 
these patients, as well as their additional value when combined with other validated qEEG 
measures. 
A retrospective study of prospectively collected data was performed. Outcome was assessed at 6 
months and categorized as "good" (CPC 1-2) or "poor" (CPC 3-5). 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 classification models were trained and validated with 3 different grops of parameters: FC 
metrics, an already validated set of conventional qEEG measures, and a combination of both. 
We included 594 patients, with 46% presenting good outcome. A sensitivity of 50.8% (48-52% CI) 
in predicting poor outcome was achieved by the best FC-based classifier at 12 h after CA, while the 
best conventional qEEG-based model presented a sensitivity of 32.6% (28-37% CI) using data from 
12 and 48 h after CA. The best combined model achieved a sensitivity of 69.3% (64-74% CI) with 
the 12 and 48 h dataset. All sensitivities for poor outcome prediction are at 100% specificity (98-
100% CI). 
FC parameters derived from EEG contribute to outcome prediction of postanoxic coma by 
themselves and are 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.  

Ewa Zalewska1, Anna Kaminska2, Biruta Kierdaszuk2, Elzbieta Szmidt-Salkowska2, Malgorzata 
Gawel2 

1Nalecz Institute of Biocybernetics and Biomedical Engineering, Polish Academy of Sciences, 02-109 Warsaw, Ks. 
Trojdena 4 str., Poland, Warsaw, Poland, 2Department of Neurology, Medical University of Warsaw, 02-097 
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).  
Methods: Electromyography (EMG) and muscle biopsy were performed in 14 patients with a 
suspicion 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 two methods: 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 Louviot1, Jacek Dmochowski3, Louise Tyvaert1,2, Sophie Colnat-Coulbois1,4, Louis Maillard1,2, 
Laurent Koessler 1,2 

1CNRS, UMR7039, Neuroscience Systems & Cognition, Nancy, France, 2University Hospital of Nancy, Neurology 
Department, Nancy, France, 3City College of New-York, Biomedical Engineering Department, New-York, 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 in-vivo study, we 
investigated the effect of tDCS in drug-resistant epileptic patients using simultaneous 
stereoelectroencephalography (SEEG) recordings. 
 Our objective was to determine if 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 recordings.  
A 20-min resting state session (sham condition) was acquired before the tDCS. Then, a single 20-
min session of cathodal tDCS (intensity: -1mA) was applied over the irritative zone. tDCS montages 
(anode and cathode) were obtained using individual MRI 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. The averaged amplitudes in the hippocampus were respectively 742+-422 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 136+-55 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. This result also indicates that tDCS can pass through the skull and propagate in the brain 
tissues.  
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Posters by theme  
       Reference  Poster session 
 
Aging, Alzheimer's Disease and other Dementias P63-F TO P69-F  Poster session 2  
 

Auditory and Vestibular Physiology and Disorders P70-F TO P71-F  Poster session 2 
 

Autonomic Nervous System Function and Disorders P63-T TO P71-T Poster session 1 
 

Electroencephalography    P01-T TO P10-T Poster session 1 
       P01-F TO P10-F  Poster session 2 
       P01-S TO P04-S  Poster session 3 
 

Epilepsy      P11-T TO P20-T Poster session 1 
       P05-S TO P10-S  Poster session 3 
 

Functional Neuroimaging and Brain Mapping  P21-T TO P30-T Poster session 1 
       P11-F   Poster session 2 
 

ICU Neurophysiology     P31-T TO P40-T Poster session 1 
       P12-S TO P14-S  Poster session 3 
 

Intraoperative monitoring     P13-F TO P21-F  Poster session 2 
 

Motor Neuron Disorders    P72-F TO P81-F  Poster session 2 
       P63-S TO P70-S  Poster session 3  
 

Movement, Motor Control & Movement disorders P22-F TO P27-F  Poster session 2 
       P22-S TO P31-S  Poster session 3 
 

Multimodal evoked potentials    P34-F TO P41-F  Poster session 2 
 

Nerve & Muscle Excitability    P41-T TO P49-T Poster session 1 
       P44-F TO P47-F  Poster session 2 
 

Nerve Conduction Studies    P50-T TO P59-T Poster session 1 
       P15-S TO P21-S  Poster session 3 
 

Neural Plasticity, Functional Adaptation & Recovery P73-T TO P83-T Poster session 1 
 

Neuromuscular Diseases and Neuropathies  P84-T TO P93-T Poster session 1 
       P82-F TO P91-F  Poster session 2 
       P71-S TO P72-S  Poster session 3 
 

Psychiatric Disorders     P53-F TO P56-F  Poster session 2 
 

Psychophysiology and Psychopathology   P57-F TO P61-F  Poster session 2 
 

Quantitative EMG and Single Fiber EMG   P48-F TO P51-F  Poster session 2 
       P32-S TO P41-S  Poster session 3 
 

Sensation, Central Sensory Pathways and  
their Disorders, Pain     P42-S TO P47-S  Poster session 3 
 

Sleep and Disorders of Consciousness   P48-S TO P52-S  Poster session 3 
 

Therapeutic neurophysiology    P73-S TO P81-S  Poster session 3 
 

Ultrasonography of nerves & muscles   P28-F TO P33-F  Poster session 2 
 

Miscellanea      P72-T    Poster session 1 
      P12-F, P42-F, P43-F, P52-F Poster session 2 
       P11-S, P53-S, P54-S Poster session 3 



Book of Abstracts 
17th European Congress of Clinical Neurophysiology | Warsaw 5-8 June 2019 

50 

 

P01-T 

EEG recordings usefulness on clinically asymptomatic 
newborns with tuberous  

Jose Luis Boada C.1,  Vizmary J. Montes P.1,  Ana Polo A.2, Julio Prieto M.2 

1Department of Neurophysiology. Lozano Blesa University Hospital, Zaragoza, Spain, 2Department of 
Neurophysiology, Gregorio Maranon General University Hospital, , Spain 

Background:A 39-week (GA) female, with no relevant family history or parental consanguinity, with 
a fetal ultrasonographic image of an intracardiac tumor. Physical examination was unremarkable. 
Magnetic-resonance-imaging (MRI) showed subependymal nodules and cortical tubers.  
Methods and Results: Eight channel video-EEG was performed four times. 
1- EEG recorded within nine days following birth was asymmetric with excessive slow activity over 
the left hemisphere and isolated sharp waves over the left-central region. Seven rhythmic trains of 
theta activity evolving to a higher voltage delta and intermixed sharp waves showed left-sided 
preponderance. Duration ranged from 5-60 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 age-30-days showed asymmetry persistence and decrease in subclinical seizure 
burden (2) 
3- EEG recorded age-58-days was again asymmetric, some isolated and pseudoperiodic (1-1.5 Hz) 
sharp waves over the left- central region, and three subclinical seizures (1-1.5-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: Neonatal-onset 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 of video- 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 Molnar1, István  Fekete1, László Horváth1, Klára Fekete 1 

1University of Debrecen, Faculty of Medicine, Department of Neurology, Móricz Zs. krt. 22. 4032, Debrecen, 
Hungary 

Background:Nonconvulsive status epilepticus (NCSE) is a life threatening condition with very high 
mortality rate. The diagnosis is mainly based on electroencephalograpy (EEG). The aim was to study 
the EEG findings and epidemiology of superrefractory NCSE (SR-NCSE) in our center. 
Material and Methods: A retrospective database was compiled from patient files between 2013 and 
2018. From 150 status epilepticus patients 13 were found to have SR-NCSE. EEG was evaluated ac-
cording to the Salzburg Consensus Criteria. The following parameters were collected: status 
epilepticus severity score (STESS) and epidemiology-based mortality score in status epilepticus 
(EMSE), time until the diagnosis and clinical outcome. 
Results: From the SE patients 8,6% had SR- NCSE, 77% of them female. The average age was 71,4 
±21years (<65 38%, > 90 30%.) The average time until the 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 scale 0-1. STESS and EMSE scores gave a good 
prediction of out-come. The 4 patients with burst-suppression pattern on EEG all died. The others 
had continuous epi-leptiform discharges (EDs, spikes and sharp waves). All who survived were alert 
or somnolent, and had an acute treatable aetiology. Only one patient had epileptic seizures 
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 -Jones1, Glen Brimble1, Vizmary J. Montes Pena1, Benny Thomas1 

1Department of Neurophysiology. University Hospital of Wales , 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 5-10% of epilepsies with photo-sensitive epilepsies occurring in 1-5% of epilepsies.  
-ÅÔÈÏÄȡ %%'ȭÓ ÉÎÃÌÕÄÉÎÇ ÐÒÏÌÏÎÇÅÄȟ ÓÌÅÅÐ ÄÅÐÒÉÖÅÄ ÁÎÄ ÖÉÄÅÏ ÍÏÎÉÔÏÒÉÎÇ %%'ȭÓ ÉÎÃÌÕÄÉÎÇ ɉ×ÈÅÒÅ 
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 occipital lobe 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). All described visual disturbance ranging 
from simple colored 2-dimensional shapes in the vision to more complex kaleidoscopic 
manifestations. Electrographic correlate was similar comprising repetitive sharp wave discharges. 
Conclusion: Although thought to account 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. 
 
  



Book of Abstracts 
17th European Congress of Clinical Neurophysiology | Warsaw 5-8 June 2019 

53 

 

P04-T 

Wavelet -synchrony research of event -related potentials to 
naturalistic stimuli in patients in  vegetative state and mutism  

Alexandra Zigmantovich 1, Lyubov Oknina1, Oleg Zaitsev2, Evgeny Masherov2, Miroslav Kopachka2, 
Elena Sharova1 

1Institute of Higher Nervous Activity and Neurophysiology of RAS, Moscow, Russian Federation, 2Federal State 
Autonomous Institution «N .N. Burdenko National Scientific and Practical Center for Neurosurgery», Moscow, 
Russian Federation 

The vegetative state and mutism are long-term states of unconsciousness. Nowadays, brain 
responses to naturalistic stimuli are studied to investigate the cognitive functions preservation. 
Wavelet-ÁÎÁÌÙÓÉÓ ÉÓ Á ÍÅÔÈÏÄ ÕÓÅÄ ÔÏ ÁÓÓÅÓÓ ÔÈÅ ÂÒÁÉÎȭÓ ÂÉÏÅÌÅÃÔÒÉÃÁÌ ÁÃÔÉÖÉÔÙȢ 
Thereby, nine patients were investigated. Four of them were in a vegetative state (three patients 
were later noted consciousness recovery) and five patients were in mutism (four patients had 
ÃÏÎÓÃÉÏÕÓÎÅÓÓ ÒÅÃÏÖÅÒÙɊȢ 4ÈÅ ÃÏÎÔÒÏÌ ÇÒÏÕÐ ÃÏÎÓÉÓÔÅÄ ÏÆ ÔÅÎ ÈÅÁÌÔÈÙ ÓÕÂÊÅÃÔÓȢ "ÉÏÐÏÔÅÎÔÉÁÌÓȭ 
recording was performed using thirty-two electrodes located in the system of 10-20%. Six music-
passages were used as stimuli. One fragment was repeated eleven times (each fragment duration 
was four seconds). Wavelet-synchrony was calculated over all electrode pairs.  
In healthy subjects, the maximum values of wavelet-synchrony 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. Resting-state values of wavelet-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 wavelet-synchrony values relative to the resting-state with a 
tight  localization. In the same time local amplification of wavelet-synchrony 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 recovery in patients in a vegetative state and mutism. The study was 
supported RFFI 18-013-00967 .́  
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The case of a patient with sporadic Creutzfeldt -Jakob disease ɀ 
differentiation from status epilepticus  

Piotr Dropko 1, Iwona Halczuk1ȟ 0Á×Åč (ÁÌÃÚÕË1, Ewa Belniak1, Konrad Rejdak1 

1Medical University in Lublin, Lublin, Poland 

Backgroud.  
The Creutzfeldt-Jakob Disease is the most frequent spongiform encephalopathy caused by  prions. 
Classic triad of  clinical symptoms includes dementia, myoclonus and a typical EEG is present in over 
70% of the occurrences. EEG  investigation, 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 66-year-old woman who was admitted to  the 
Department of Neurology, Medical University of Lublin with stroke suspicion. She  suffered from 
hypertension. According to reports from her family, during the week before admission to the 
hospital, she began to suffer from an abnormal verbal contact in  the  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 suggest epileptic 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 appearing in repeated EEG recordings, led to adoption of 
suspicion of CJD. This case confirms that repetition EEG recordings is a valuable diagnostic method.  
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The usefulness of monitoring EEG activity in unconscious 
patients treated in the neurological ICU  

Piotr Dropko 1, Iwona  Halczuk1ȟ 0Á×Åč (ÁÌÃÚÕË1, Mgr Joanna Falk1, Konrad Rejdak1 

1Medical University in Lublin, Lublin, Poland 

Background:Patients in critical 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 dysfunction 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 care for unconscious patients.   
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Presurgical investigation of sexual behaviour of an epileptic 
patient  

Orsolya Györfi 1, Ákos Újvári2, Boglárka Hajnal2, Dániel Fabó1,2, László Halász3ȟ ,ĕÒÜÎÄ %ÒěÓÓ3, Anna 
Kelemen2 

1National Institute of Psychiatry and Addictions - Department of Neurology, Budapest, Hungary, 2National 
Institute of Clinical Neurosciences - Epilepsy Monitoring Unit, Budapest, Hungary, 3National Institute of Clinical 
Neurosciences - Department of Functional Neurosurgergy, Budapest, Hungary 

Introduction : Periventricular nodular heterotopy is frequently associated with drug resistant, 
mainly temporal lobe epilepsy 
Patients and Methods: We report a young female patient with frequent focal seizures with sexual 
behaviour. MRI revealed right hemispherial multiplex periventricular nodular heterotopy most of 
them arround amygdala-hippocampus and the occipital horn of the lateral ventricle. Based on the 
noninvasive diagnostic steps, depth electordes were implanted with 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. Discussion: Based on the seizure semiology, the stereo-EEG 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 her quality of life 
improved. 
Conclusion: Multimodal preoperative diagnostic approach including both invasive and non-invasive 
methods should lead to succesful outcome in therapy resistant epilepsy with multifocal cortical 
developmental malformations. Besides therapeutic aspects, SEEG offers unique opportunity in 
understanding complex neuro-pathophysiological mechanisms.  
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Ultrasound Evaluation of Facial Nerve Diameter for prognosis in 
Patients with Bell's Palsy.  

Jaehoon Kim1, Jinmann Chon1, Yunsoo Soh1, Yunkyung  Seo1 

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 (US) may 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 conduction studies 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 of more 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 nerve 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 side-to-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 with 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 Akarsu1, Betul Baykan1 

1Istanbul University, Istanbul Faculty of Medicine, Departments of Neurology and Clinical Neurophysiology, 
Istanbul, Turkey 

Background:Triggering 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 report a 
peculiar manifestation of stimulus-related ictal discharges, namely, subclinical ictal discharges 
interrupted by sudden verbal stimuli. 
Case: The patient is a 20-year-old woman with recurrent febrile seizure history between the age of 4 
months to one year and marked psychomotor developmental delay of unknown cause. She also had 
brief episodes of staring and sometimes bilateral tonic-clonic seizures. Neurological examination 
revealed strabismus and microcephaly. Brain MRI did not show any abnormality. At age of 8 years, 
self-mutilating and agitated behaviors were noted. First EEGs revealed bifrontal 2.5-3.5 Hz spike 
and waves with impaired background activity. Video-EEG showed frequent patterns of long-lasting 
(10-60 seconds) bilateral paroxysmal high-voltage slow waves with occasional spikes, 
misdiagnosed as non-convulsive status epilepticus. However, no apparent clinical change was noted 
by the technician, physician and mother during these subclinical ictal EEG recordings. Interestingly, 
these epileptic discharges 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 unremarkable. Her seizures were 
partly controlled with levetiracetam, valproic acid and primidone. 
Conclusion: 7Å ÒÅÐÏÒÔ ÔÈÅ ȰÒÅÖÅÒÓÅȱ ÔÙÐÅ ÏÆ ÓÔÉÍÕÌÕÓ-induced, rhythmic, periodic or ictal discharges 
(SIRPIDS), that is stopped by the external sound in a patient with developmental 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 Xhani1, Simone Beretta1, Anna  Coppo2, Elisa Bianchi2, Clara  Zanchi1, Davide Carone1, 
Andrea Stabile1, Giada Padovano1, Endrit Sulmina2, Alice Grassi2, Graziella Bogliun1, Giuseppe Foti2, 
Carlo Ferrarese1, Antonio Pesenti4, Ettore Beghi3, Leonello Avalli2 

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, Monza, Italy, 3 Department 
of Neuroscience (E.B., E.B.), IRCCS Mario Negri Institute for Pharmacological Research, Milan, Italy, 4Department 
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 in neuroimaging, 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 stratiǢed according to 4 independent 
EEG patterns: benign, RSE, generalized periodic discharges [GPDs], malignant non-epileptiform.  
 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 malignant 
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 on neuroimaging. 
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 1 

1Basra Children Specialty Hospital, Basra, Iraq 

Background:According 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 be scheduled 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 15-45 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 treatment inform 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) patients 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 study time 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 1, Tatyana Aleksandrova2, Alexei Ulitin1, Michael Aleksandrov1 

1Almazov National Medacal Research Center, Polenov Neurosurgical Institute (branch, clinic), Saint-Petersburg, 
Russian Federation, 2Saint-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 the prognosis for the patient. The 
ÅØÉÓÔÉÎÇ Ȱ3ÁÌÚÂÕÒÇ ÃÒÉÔÅÒÉÁȱ ÁÒÅ ÃÏÎÓÉÄÅÒÉÎÇ ÃÌÉÎÉÃÁÌ ÁÎÄ ÅÌÅÃÔÒÏÐÈÙÓÉÏÌÏÇÉÃÁÌ ÉÎÄÉÃÁÔÏÒÓ ÁÐÁÒÔ ÆÒÏÍ 
the duration of unconsciousness. 
Material and methods 
A total of 31 patients suffering from NCSE with severe traumatic brain injury aged 20 to 65 years 
×ÅÒÅ ÅØÁÍÉÎÅÄȢ %%' ÒÅÇÉÓÔÒÁÔÉÏÎ ×ÁÓ ÃÁÒÒÉÅÄ ÏÕÔ ÏÎ ÔÈÅ Ȱ-ÉÔÓÁÒ-EEG-ςπςȱ ÃÏÍÐÌÅØ ɉ,4$ Ȱ-ÉÔÓÁÒȱȟ 
Russian Federation). EEG was performed dynamically at different times from the moment of injury. 
Results 
In those patients who were examined upon 1-4 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 5-10 days, epileptiform activity was registered with an 
index from 10% to 30%. 
On EEG performed on days 11-15, epileptiform activity was present with an index of at least 10%. 
Conclusions 
The criteria for diagnosing of non-convulsive status epilepticus depend on the duration of the 
ÐÁÔÉÅÎÔȭÓ ÕÎÃÏÎÓÃÉÏÕÓ ÓÔÁÔÅ ÓÉÎÃÅ ÔÈÅ ÒÅÓÔÏÒÁÔÉÏÎ ÏÆ ÂÒÁÉÎ ÓÔÅÍ ÆÕÎÃÔÉÏÎÉng, and also depend on the 
time elapsed since the moment of brain injury. 
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Epilepsy and Sleep Disorders: coexistence in three patients  

Maria Rita Pelejão 1, Michel  Mendes2, Pedro  Guimarães2, João  Lopes3, João Ramalheira3 

1Department of Neurology, Hospital de Egas Moniz, Centro Hospitalar de Lisboa Ocidental, Lisboa , Portugal, 
2Department of Neurology, Centro Hospitalar de Trás-os-Montes e Alto Douro, Vila Real , Portugal, 3Department 
of Neurophysiology, Hospital de Santo António, Centro Hospitalar Universitário do Porto, Porto, Portugal 

Background   
The relation of epilepsy and sleep disorders is well-known and complex and the coexistence of these 
two groups of pathologies is frequent. Sleep can favour the occurrence of epileptic 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 can 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. Long-term Monitoring and 
Polysomnography 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 related rhythmic 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 
NREM-related parasomnias (confusional arousals and sleepwalking).  
Results and Conclusions   
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 achieve a better seizures control, especially in refractory 
epilepsies.  
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Mesio-temporal epilepsy with hippocampal sclerosis : 
predictors for long term surgical outcome.  
 
Ilhame Belkadi 1, Reda Ouazzani1, Fatiha Lahjouji1 

1Hopital des Specialites de rabat, Rabat, Morocco, 2service de neurophysiologie, Rabat, Morocco, 3CHU IBN SINA, 
Rabat, Morocco 

Background:To Study long-term predictors for surgical outcome of Mesio-temporal epilepsy (MTE) 
with hippocampal sclerosis (HS) in a 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 Neurophysiology department 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 I and non-Engel I patients. The predictive value of; gender, febrile 
convulsion history, age at onset, age at surgery, duration of epilepsy, preoperative seizure 
frequency, ictal dystonic posturing, generalized tonic-clonic seizures (SGTCS) and interictal EEG 
abnormalities was studied. 
Results: the follow up mean was 7.5 years, 5 patients were classified Engel I and 3 were non-Engel I. 
There was a predominance of males in the Engel I group. In the non-Engel I 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 of surgery 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 Papanicolou2,3, Arthur Butt2, Christopher Moore 1 

1Queen Alexandra Hospital, Portsmouth, United Kingdom, 2University of Portsmouth, Portsmouth, UK, 3University 
of Uppsala, Uppsala, Sweden 

Background 
Sudden Unexpected Death in Epilepsy (SUDEP) accounts for approximately 17% of epilepsy 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 syndrome. More recently the hyperpolarization-activated 
cyclic nucleotideɀgated (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 form human SUDEP patients. 
Methods 
Anonymous donor human brain tissue from patients aged 19-31 years and normal controls was 
obtained from Oxford Brain Bank, UK. Standardised Immunohistochemistry was performed using 
primary antibodies against HCN1-4 subunits. Cells expressing the HCN were counted using Volocity 
Software (Perkin Elmer). All results were expressed as a mean (± SEM). 
Results 
Immunoreactivity for HCN channels was detected principally in pyramidal neurons of the CA1 area 
and in the dentate gyrus (DG) of the hippocampus. The only observed difference was a significant 
increase in HCN4 expression in the DG of SUDEP tissue. (231 +/-41 vs. 111 +/-10, p=0.044). 
Discussion 
HCN4 has been implicated in patients with cardiac dysfunction and one HCN4 gene abnormality 
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 SUDEP 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 1 

1Department of Neurology and Epileptology, Centre of Postgraduate Medical Education, 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. This investigation  was supported by the KBN grant, Nr4-T11E-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 group 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 micrometers. 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 of using 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 
increased intensity 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 appearance 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 without 
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 Thomas1,  Vizmary J. Montes Pena1, Khalid Hamandi2, William Gray3, Richard 
Gwynn1 

1Department of Clinical Neurophysiology. Cardiff and Vale University Hospital, Cardiff, United Kingdom, 
2Department of Neurology. Cardiff and Vale University Hospital, Cardiff, United Kingdom, 3Department of 
Neurosurgery. Cardiff and Vale University Hospital, 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: Onset (20-30 seconds) comprised butterfly feeling in stomach associated with 
déjà-vu and abnormal taste/smell/warm feeling.  Majority progress to un-coordinated 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. 
ςπρρȡ /ÎÅ Ȭ(ÙÐÅÒ-ÍÏÔÏÒȭ ÓÅÉÚÕÒÅ ÐÒÅceded by vocalisation.  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 temporal hypo-metabolism. MRI: Right HS.                                  
Stereotactic ɀEEG(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 deja-vu.  
Schedule Surgery: Trans-Sylvian selective right amygdalo-hippocampectomy 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 
ÐÒÅÍÏÔÏÒ ÃÏÒÔÅØ ÒÅÓÕÌÔÉÎÇ  ÉÎ Á ȬÈÙÐÅÒ-mÏÔÏÒȭ ÓÅÉÚÕÒÅȢ   
Demonstrates the importance of multimodal evaluation and imaging, robust semiological 
description and the value of SEEG in lateralisation of seizure onset. 
  



Book of Abstracts 
17th European Congress of Clinical Neurophysiology | Warsaw 5-8 June 2019 

67 

 

P18-T 

Surface EMG signals indicate seizure severity: correlation with 
postictal generalized EEG suppression in convulsive seizures  

Anca Adriana Arbune 1,2, Isa Conradsen3, Philippe Ryvlin4, Peter Wolf5, Sandor Beniczky1,6 

1Department of Clinical Neurophysiology, Danish Epilepsy Centre, Dianalund, Denmark, 2"Carol Davila" 
University of Medicine and Pharmacy, Bucharest, Romania, 3FORCE Technology, Hørsholm, Denmark, 
4Department of Clinical Neurosciences, CHUV, Lausanne, Switzerland, 5Department of Clinical Medicine, 
Neurological Service, Federal University of Santa Catarina, Florianopolis, SC, Brazil, 6Department of Clinical 
Neurophysiology, Aarhus University Hospital and Department of Clinical Medicine, Aarhus University, Aarhus , 
Denmark 

Background:Postictal 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 implemented into wearable devices. 
Material and Methods: We studied 42 patients with 79 major convulsive seizures. Duration of the 
seizures and their phases (tonic-onset, tonic-maintenance and clonic) was measured automatically 
using surface EMG signals from the deltoid muscles. 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 tonic-clonic 
seizures (GTCS) with an accuracy of 86.49%. PGES duration correlated with oral tonicity (ʍ=0.034), 
tonic-maintenance phase (p=0.009), clonic phase (p=0.018) and total seizure (p=0.021) durations, 
sleep enhancing these relationships. Seizures with oral tonicity had higher means of durations of 
0'%3 ɉÐЀπȢπςψɊ ÁÎÄ ÃÌÏÎÉÃ ÐÈÁÓÅ ɉÐЀπȢππυɊȢ 0'%3 ІςπÓ ×ÁÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÓÅÉÚÕÒÅÓ ÔÙÐÅ ρ 
(ʍЀπȢπτπɊȟ ÍÁÉÎÔÅÎÁÎÃÅ ÐÈÁÓÅ ІρπÓ ɉʍ =0.001) and clonÉÃ ÐÈÁÓÅ ІσσÓ ɉʍ=0.021). We devised an 
ÁÌÇÏÒÉÔÈÍ ÔÈÁÔ ÉÄÅÎÔÉÆÉÅÄ 0'%3ІςπÓ ×ÉÔÈ Á ÓÅÎÓÉÔÉÖÉÔÙ ÏÆ ρππϷ ÕÓÉÎÇ ÍÁÉÎÔÅÎÁÎÃÅ ÁÎÄ ÃÌÏÎÉÃ ÐÈÁÓÅ 
durations. 
Conclusion: PGES, oral tonicity and seizures type 1 are closely related. Automatic, EMG-based 
measurement of seizure phases can accurately identify GTCS. Measurement of the maintenance and 
ÃÌÏÎÉÃ ÐÈÁÓÅÓ ÃÁÎ ÈÅÌÐ ÐÒÅÄÉÃÔ ÄÁÎÇÅÒÏÕÓ 0'%3 ÄÕÒÁÔÉÏÎ ІςπÓȢ  
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Neurophysiological evaluation in multiple hippocampal 
transections for intractable temporal epilepsy.  

Anton ina Kozlova 1 

1Marina Korsakova, Moscow, Russian Federation, 2David Pitzhelauri, Moscow, Russian Federation, 3Elina 
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 hemisphere was 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 of 4-6 electrodes 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 IIIA outcome and one 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 hippocampus 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 high-amplitude spikes. Spread of 
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 neurophysiologic evaluation is crucial for epilepsy surgery using MHT. 
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Networks associated with clinical responses evoked by high -
frequency intracranial stimulation  

Ioana Mindruta 1, Irina Popa1, Andrei Daneasa1, Cristian Donos2, Felicia Mihai2, Jean Ciurea3, Andrei 
Barborica2 

1Epilepsy Monitoring Unit, University Emergency Hospital, Bucharest, Romania, 2University of Physics, Bucharest, 
Romania, 3Neurosurgery, Bagdasar - Arseni Hospital, Bucharest, Romania 

Pre surgical evaluation in drug resistant epilepsy 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 stereo-EEG method to 
identify the epileptogenic networks and mainly high frequency (50 Hz) stimulation for cortical 
mapping. By modulating the properties of the stimulation waveforms, 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 clinical symptom was compared with the below-threshold 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 networks associated with 
various somatosensory, motor or language-related 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 Chernyavskiy1,2, Alexandra Poydasheva1, Ilya Bakulin1, Natalia Suponeva1, 
Michael Piradov1 

1Research Center of Neurology, Moscow, Russian Federation, 2Valiev Institute of Physics and Technology of 
Russian Academy of Sciences, Moscow, Russian Federation 

Background:Navigated transcranial magnetic stimulation enables noninvasive mapping of muscle 
cortical representations for research and clinical purposes. Several mapping protocols 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 abductor pollicis 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 50 ʈV, the area 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 of stimuli. 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: RSF17-75-10062.  
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The Correlation between Clinical, Electrodiagnostic Findings 
and 0ÒÏÄÒÏÍÁÌ 3ÙÍÐÔÏÍÓ ÉÎ 0ÁÔÉÅÎÔÓ ×ÉÔÈ "ÅÌÌȭÓ 0ÁÌÓÙ 

Yoon Kyung Seo1, Jaehoon Kim1, Jinmann Chon1, Yunsoo Soh1 

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

Objective: The aim of this study was to investigate what prodromal symptoms are occuring and 
associated with occurrence and clinical severity of Bell's palsy using House-Brackmann 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. 
-ÅÔÈÏÄȡ 4ÈÅ ÉÎÖÅÓÔÉÇÁÔÉÏÎ ÉÎÃÌÕÄÅÄ υρ ÐÁÔÉÅÎÔÓ ×ÉÔÈ "ÅÌÌȭÓ ÐÁÌÓÙȢ 4Ï ÃÌÉÎÉÃÁÌÌÙ ÁÓÓÅÓÓ ÔÈÅ ÓÅÖÅÒÉÔÙ ÏÆ 
"ÅÌÌȭÓ ÐÁÌÓÙȟ ("3 ×ÁÓ ÕÓÅÄȢ 4Ï ÅÖÁÌÕÁÔÅ ÔÈÅ ÆÁÃÉÁÌ ÎÅÒÖÅ ÄÁÍÁÇÅȟ ÔÈÅ #-!0 amplitude were 
measured and the percent amplitude reduction was calculated by comparing the affected side with 
the healthy side. A self-reported questionnaire was conducted about prodromal sympto   
Results: The most common prodromal symptoms were postauricular 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). Additionally, 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, opthalmic, auricular symptoThrough this, can predict the 
clinical, electrodiagnostic prognosis and postauricular pain was the most powerful risk factor on 
ÏÃÃÕÒÒÅÎÃÅ ÏÆ "ÅÌÌȭÓ ÐÁÌÓÙȢ   
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Altered functional connectivity in trigeminal neuralgia  

Alexandra Poydashe va1, Dmitry Sinitsyn1, Ilya Bakulin1, Natalia Suponeva1, Michael Piradov1 

1Research Center of Neurology, Moscow, Russian Federation 

Background:Trigeminal neuralgia (TN) is one of the most common causes of chronic neuropathic 
pain. Chronic pain is currently seen 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 resting-state fMRI. 
Methods: 15  classical TN patients (2 men, age median 56, quartiles 38, 66) and 15 matched healthy 
volunteers were enrolled in the study. Resting-state fMRI was acquired using a T2*-weighted 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 right-sided facial 
pain were rightɀleft flipped. Denoising included regressing out the BOLD signal from the white 
matter and CSF masks, scrubbing and motion regression. ROI-to-ROI FC was computed for the 
regions from the CONN resting-state 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 described 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 non-invasive brain stimulation. 
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Correlation of BOLD Response and Functional Connectivity of 
Amygdala with Trait Anxiety Scores  

Alina Tetereva 1, Kirill  Efimov1,2, Sergey  Kartashov3, Alexey  Ivanitsky1, Olga  Martynova1,4 

1Institute of Higher Nervous Activity and Neurophysiology, Russian Academy of Science, Moscow, Russian 
Federation, 2State University Moscow Institute of Physics and Technology, Moscow, Russian Federation, 3National 
Research Center Kurchatov Institute, Moscow, Russian Federation, 4National 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 fear learning and extinction shows an altered activation of 
prefrontal cortex in different stress and anxiety disorders. Resting-state 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 fMRI-scanning 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 Inventory. The anxiety scores were used in 
the general regression analysis of the event-related 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 41.3±11.74 
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 medial 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 specific areas of 
prefrontal cortex even in healthy participants. This work was supported by the Russian Scientific 
Foundation (grant No. 16-15-00300). 
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Detection of demyelination and remyelination by advanced 
relaxation and diffusion MRI in rat  

Klara Holikova 1, Hanne Laakso3, Shalom Michaeli5, Silvia Mangia5, Artem Shatillo4, Jiri Vanicek2, 
M.U. Martin Bares1, Alejandra Sierra3, Nolli Grohn3 

1Faculty of Medicine Masaryk University , Brno, Czech Republic, 2Department of Medical Imaging St. Anne's 
Faculty Hospital , Brno, Czech Republic, 3Department of Neurobiology, A.I. Virtanen Institute for Molecular 
Sciences, University of Eastern Finland, Kuopio, Finland, 4Charles River Discovery Services, Kuopio, Finland, 
5Center for Magnetic Resonance Research Dept. of Radiology - University of Minnesota, Minneapolis, USA 

Conventional magnetic resonance imaging approaches currently used for the detection of myelin 
and demyelination, are suboptimal in the quantitative imaging 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. All animals 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 70-80 % return towards normal values, likely corresponding 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 significant different between groups at 37 day. 
Our data indicates sensitivity of RAFF4 and MT to myelin content both in demyelinated lesions and 
during subsequent remyelination. DTI metrices seem to provide complementary information 
related not only myelin content but 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 non-invasive characterization of white matter pathologies in various 
neurological diseases.  
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Coil orientation matters: TMS -EEG to optimise the activation of 
pre -Supplementary motor area  

Lorenzo Rocchi 1, Jaime Ibanez Pereda1, Alberto Benussi3, Vishal Rawji1, Sara Tremblay3, Elias 
Casula4, John Rothwell1 

1Department of Clinical and Movement Neurosciences, UCL Queen Square Institute of Neurology, University 
College London, London, United Kingdom, 2Neurology Unit, Department of Clinical and Experimental Sciences, 
University of Brescia, Brescia, Italy, 3Royal Ottawa Institute of Mental Health Research, Ottawa, Canada, 4Non-
invasive Brain Stimulation Unit, IRCCS Santa Lucia Foundation, Roma, Italy 

Background:studies 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 M1. This 
problem can be solved with the use of combined TMS and electroencephalography, which allows 
direct recording of cortical responses to TMS pulses. 
Materials and Methods: in this work on healthy human subjects we compared early (10-70 ms) and 
late (70-250 ms) transcranial evoked potentials (TEP) and TMS-related spectral perturbation 
(TRSP) obtained by delivering magnetic pulses over the pre-SMA with variable coil orientation (0º, 
90º, 180º and 270º) and stimulation intensity (100%, 120% and 140% of resting motor threshold).  
Results: both early and late TEP were generally larger when the coil handle was pointing backwards 
(0º). This result was true also for early TRSP but, surprisingly, late TRSP was greater when the coil 
was pointing at 180°. Additionally, stimulating the pre-SMA with a 90° orientation activated the 
right M1, thus limiting the spatial specificity of the stimulation.  
Conclusions: these results suggest that parameters such as coil orientation and stimulation intensity 
are critical when stimulating the pre-SMA and they should be taken into account in physiological 
and clinical studies.  
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Common pattern of information transfer in the brain for 
different modalities during a reasoning task  

Maciej Kaminski 1, Aneta Brzezicka2, Jan Kaminski3,4, Katarzyna Blinowska1,5 

1University Of Warsaw, Department Of Biomedical Physics, Warsaw, Poland, 2Faculty of Psychology, SWPS 
University of Social Sciences and Humanities, Warsaw, Poland, 3Department of Neurosurgery, Cedars-Sinai 
Medical Center, Los Angeles, USA, 4Division of Biology and Biological Engineering, California Institute of 
Technology, Pasadena, USA, 5Nalecz Institute of Biocybernetics and Biomedical Engineering, Polish Academy of 
Sciences, Warsaw, Poland 

Background:Information 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), a frequency dependent estimator of directed 
coupling between time series based on the Granger causality principle. 
Results and Conclusions: The obtained patterns showed similar coupling for both modalities 
involving EEG propagation  mainly between the frontal 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 approach, 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 efficiency and 
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, which can be explained as bottom-up 
communication from specific sensory sites. Our results support a modality-free process of 
information retrieval and integration in a reasoning task. 
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Temporary Changes of Resting -State Functional Networks after 
Fear Learning  

Kirill Efimov 1,2, Olga Martynova1,3, Alina Tetereva1,3, Sergey Kartashov4, Alexey Ivanitsky1 

1Institute of Higher Nervous activity and Neurophysiology, Russian Academy of Science, Moscow, Russian 
Federation, 2Moscow Institute of Physics and Technology, Moscow, Russian Federation, 3National Research 
University Higher School of Economics, , Russian Federation, 4National Research Center Kurchatov Institute, , 
Russian Federation 

Introduction:  
Resting-state functional connectivity (rsFC) may indicate abnormalities in the brain physiology as it 
was shown at the example of altered rsFC within fear-processing brain circuit in patients with 
posttraumatic stress disorder. However, little is known about whether resting state 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 fMRI 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: before FL, 
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 changes were 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. 16-15-00300 of the Russian Scientific Foundation. 
  



Book of Abstracts 
17th European Congress of Clinical Neurophysiology | Warsaw 5-8 June 2019 

78 

 

P29-T 

Mapping primary motor cortex with navigated TMS in unusual 
corticospinal lateralization for epilepsy surgery  

Cid Aurelio Delgado Pugley1, Alba León Jorba1, Nuria Álvarez López-Herrero1, Yiyang Lin-Miao1, 
Alessandro Príncipe2 

1Clinical Neurophysiology Department. Hospital del Mar, Barcelona, Spain, 2Epilepsy Unit. Neurology 
Department. Hospital del Mar, , Spain 

BACKGROUND 
The corticospinal tract has a sequential development in 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 drug-resistant 
epilepsy and may be candidates for epilepsy surgery. In these cases, 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 early-life primary motor 
cortex lesion that were studied for epilepsy surgery. We used nTMS 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 a motor 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.  



Book of Abstracts 
17th European Congress of Clinical Neurophysiology | Warsaw 5-8 June 2019 

79 

 

P30-T 

Localizing value of interictal electrical source imaging: who are 
the best candidates ? 

Laurent Koessler 1,2, Chifaou Abdallah2, Estelle Rikir2,4, Anne Thiriaux7, Martine Gavaret5,6, Fabrice 
Bartolomei5,6, Sophie Colnat-Coulbois1,3, Louis Maillard1,2 

1CNRS, UMR7039, Neuroscience Systems & Cognition, Nancy, France, 2University Hospital, Neurology 
Department, Epilepsy unit, Nancy, France, 3University Hospital, Neurosurgery Department, Nancy, France, 
4University Hospital of Sart-Tilman, Neurology Department , Liege, Belgium, 5University Hospital la Timone, 
Clinical Neurophysiology Department, Marseille, FRANCE, 6INSERM, UMR1106, Institut des Neurosciences des 
systèmes, Marseille, France, 7University Hospital, Neurology Department, Reims, France 

We aimed to prospectively assess the anatomical concordance of electric source localizations of 
interictal discharges with the epileptogenic zone (EZ) estimated by stereo-electroencephalography 
(SEEG) according to different subgroups: the type of epilepsy, the presence of a structural MRI 
lesion, the aetiology and the depth of the EZ. 
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 according to 36 predefined sublobar 
regions. ESI was interpreted blinded to- and subsequently compared with SEEG estimated EZ. 
74 patients were finally analyzed. 38 patients had temporal and 36 extra-temporal lobe epilepsy. 
MRI was positive in 52. 41 patients had malformation of cortical development (MCD), 33 had 
another or an unknown aetiology. EZ was medial in 27, lateral in 13, and medio-lateral 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 estimated 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 1, Michael Sinkin2, Natalia Skripchenko1 

1Pediatric Research And Clinical Center For Infectious Diseases, Saint-Petersburg, ̋ ̠̏̒̒̉, 2NV Sklifosovsky 
research institute of Emergency Care, Moscow, Russia 

Among the numerous pathological changes of the EEG in critical conditions burst-suppression 
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, interchanged 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 5-years old girl with critical condition due to viral encephalitis who had typical 
BSP for 7 days; no general 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 of the 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 often 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 1, Gabriel Variane1 

1Neurosoft, Ivanovo, Russian Federation 

Ȱ0"3& - 0ÒÏÔÅÃÔÉÎÇ ÂÒÁÉÎÓ Ǫ 3ÁÖÉÎÇ &ÕÔÕÒÅÓȱ ɀ is a big national project in Brazil. The main 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, which cÏÎÔÁÉÎÓ ÃÅÒÅÂÒÁÌ ÏØÉÍÅÔÅÒ Ȱ-ÅÄÔÒÏÎÉÃ ).6/3 υρππ#ȱ ÁÎÄ ÃÅÒÅÂÒÁÌ 
ÆÕÎÃÔÉÏÎ ÍÏÎÉÔÏÒ Ȱ.ÅÕÒÏÓÏÆÔ .ÅÕÒÏÍÏÎÉÔÏÒȱȢ "ÏÔÈ ÏÆ ÔÈÉÓ ÃÏÍÂÉÎÅÄ ÓÙÓÔÅÍÓ ÎÏ× ÃÁÎ ×ÏÒË ÔÏÇÅÔÈÅÒ 
and show both oxygen saturation and electrical activity of the brain on one screen as a trends. Now 
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)). Specialists from 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 recorded, 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 other areas of medicine.  
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Visual vs. automatic cEEG signal analysis in patients with 
delirium  

Olalla Urdanibia Centelles 1,2, Rikke M. Nielsen1, Esben Vedel-Larsen1, Miki Nikolic1, Krisztina 
Benedek1, Martin Lauritzen1,2 

1Rigshospitalet , Copenhagen, Danmark, 2Center for Healthy Aging and Department of Neuroscience, University of 
Copenhagen, Copenhagen , Danmark 

Background:Delirium 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 (cEEG) was 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 patients 
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 (CAM-ICU). 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 underwent automated power spectral analysis and 
detrending.  
Results: The quantitative analysis, showed that frequencies in the delta (0-3 Hz) and theta range (4-
7 Hz) accompanied delirium.  cEEG activity in the alpha (8-12 Hz) and beta (13-30 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 high-frequency range reflects information processing 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 Bosak1 

1Jagiellonian University, Kraków , Poland 

Serial EEG findings in patients with anti-NMDAR encephalitis. 
Background 
Anti-N-methyl-D-aspartate receptor (anti-NMDAR) 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 anti-NMDAR encephalitis and may contribute to diagnosis 
at early stages of disease. The aim of the study was to  describe serial EEG findings of in patients 
with anti -NMDAR encephalitis. 
Material and Methods 
We present detailed clinical, electroencephalographical charactersistics and long-term 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 diminished along with the clinical 
improvement. 
Conclusion 
The majority of anti-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 Lacan3, Nacim Betrouni2, Marie -Dominique Lamblin 2, Laurence Chaton2, Arnaud Delval2, 
Jean-Louis Bourriez2, Philippe Derambure2, Sylvie  Nguyen-The Tich1 

1Service de Neuropédiatrie, Hôpital Roger Salengro, Lille, France, 2Service de Neurophysiologie Clinique, Hôpital 
Roger Salengro, Lille, France, 3Unité de Recherche 4489 Environnement Périnatal et Santé, Université Lille 2, 
Lille, France 

Background:Perinatal asphyxia can lead to hypoxic-ischemic encephalopathy (HIE). The prognosis 
is improved by therapeutic hypothermia, indicated for moderate and severe HIE. Reliable evaluation 
of cerebral injury is necessary in the first hours of life. The objective was to develop a quantitative 
EEG-based 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 of HIE was determined by the visual conventional EEG grades 
(French classification), assessed by two neurophysiologists blinded to clinical data. Six EEG 
quantitative 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 long-term 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 effective for grading initial EEG and 
predicting long-term outcome early after perinatal asphyxia. This system is based on simple 
quantitative features already proposed in marketed programs and could be easily used in clinical 
routine by unexperienced users. It mÁÙ ÆÁÃÉÌÉÔÁÔÅ ÔÈÅ ÅÖÁÌÕÁÔÉÏÎ ÏÆ ()%ȭÓ ÓÅÖÅÒÉÔÙ ×ÉÔÈÉÎ φ ÈÏÕÒÓ 
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  
 
%ÌŀÂÉÅÔÁ 3ÚÃÚÙÇÉÅč- Pilut 1 

1Department of Neurology, The John Paul II 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 well-tolerated, its use, especially in elderly patients, 
may be associated with various side effects. 
Material and methods: 
We present the case of a 74-year-old male with diagnosed Parkinson's disease and coexisting REM 
sleep disorders (RBD) confirmed by a polysomnography examination, who was prescribed 
quetiapine (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 sensory-motor aphasia were found to 
a moderate degree, without any other symptoms of focal brain damage and without the symptoms 
ÏÆ ÍÅÎÉÎÇÉÔÉÓȢ ! ÂÒÁÉÎ -2) ÓÃÁÎ ÄÕÒÉÎÇ ÔÈÅ ÅÐÉÓÏÄÅ ÏÆ ÇÌÏÂÁÌ ÁÐÈÁÓÉÁ  ÅØÃÌÕÄÅÄ ȱÆÒÅÓÈͼ Ãerebral 
ischemia. Focal status epilepticus was also excluded on the basis of video-EEG examination. The 
results of laboratory tests also allowed to exclude electrolyte imbalances, infection or metabolic 
problems. 
Results: 
Complete recovery occurred following discontinuation of this drug. During the 2-week 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.To the best of our knowledge, this is the second case report on reversible aphasia as a 
side effect of this neuroleptic. Further follow-ups among patients are necessary. Perhaps this is only 
a coincidence of events that is not directly correlated with this drug. 
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Clinical neurophysiological examination as a prognostic tool in 
evaluating outcome in intracerebral haemorrhage  

Klára Fekete 1, Dóra Sulina1, Tamás Árokszállási1, László Csiba1, István  Fekete1 

1University of Debrecen, Faculty of Medicine, Department of Neurology, Debrecen, Hungary 

Background:We 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 as follows: 37 basal ganglia, 6 thalamus, 4 lobar. The 14-days-
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 3-months-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 more pronounced 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. From the 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 of functional outcome could be 
estimated in ICH patients. For bilateral functional disturbance in many patients diaschisis effect 
could be responsible. 
GINOP-2.3.2-15-2016-00043 
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Relevance of SSEP amplitude after cardiac arrest  

Astrid Glimmerveen 1, H.M. Keijzer1,2, B.J. Ruijter3, M.C. Tjepkema-Cloostermans3,4, M.J.A.M. van 
Putten3,4, J. Hofmeijer1,3 

1Department of Neurology, Rijnstate Hospital, Arnhem, Netherlands, 2Department of Intensive Care Medicine and 
Neurology, Donders Institute for Brain, Cognition, and Behaviour, Radboud University Medical Center, Nijmegen, 
Netherlands, 3Clinical Neurophysiology, Technical Medical Centre, University of Twente, Nijmegen, Netherlands, 
4Department of Neurology and Clinical Neurophysiology, Medisch Spectrum Twente, Enschede, Netherlands 

Background:Absent N20 SSEP responses at 48-72h 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 cardiac arrest. Here we present the additional 
predictive value of SSEP amplitude. 
Materials and Methods: This is a retrospective analysis of a prospective cohort study of 129 
comatose patients who underwent SSEP and EEG recordings after cardiac arrest in two hospitals. 
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) of 3-5 at six month after cardiac arrest). 
Results: Ninety-eight patients had a poor outcome (CPC 3-5). 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 thirty -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. Haveman1,2, Michel J.A.M. van Putten1,2, Albertus  Beishuizen3, Harold W. Hom3, Carin J.  
Eertman-Meyer1, 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 Netherlands, 3Intensive Care Center, 
Medisch Spectrum Twente, Enschede, the Netherlands 

Background:We developed a multifactorial model combining quantitative electroencephalography 
(qEEG) measurements and clinically relevant parameters for outcome prediction of patients with 
moderate to severe TBI. 
Material and Methods: Fifty-seven patients 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, GOSE 1-2) or good (GOSE 3-8). 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 optimization, 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 training (using leave-one-out) and validation set. 
Results: Our best model used 8 qEEG 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=0.81, 
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 models using qEEG 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 Bosak1, Anetta Lasek-Bal 
1Jagiellonian University, Kraków , Poland 

Background 
Unverricht-Lundborg disease (ULD) is an autosomal recessive form of progressive myoclonus 
epilepsy with a  wide range of neurologic and psychiatric symptoms 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 long-term 
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 was 8.4 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 of 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 by ill-advised antiepileptic drugs. 
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Distal nerve excitability block in severe paraproteinemic 
demyelinating neuropathy  

Vasily Khodulev1, Sviatlana Vlasava2 

1Republican Research And Clinical Center Of Neurology And Neurosurgery, Minsk, Belarus, 2Polessky State 
University, Pinsk, Belarus 

We present a rare case of a 55-year-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 distal, chronic (5 years duration), slowly progressive, symmetric, 
predominantly sensory impairment (hypoaesthesia with hyperpathia) with sensory ataxia and mild 
weakness. Serum immunoelectrophoresis revealed an IgM-kappa 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 reflex latencies 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 nerve ɀ 61.0 ms and 9.0 m/s, ulnar ɀ 44.0 ms 
and 10.0 m/s, peroneal ɀ 58.5 ms and 9 m/s, tibial ɀ 74.0 ms and 10 m/s respectively, femoral ɀ 21.5 
ms, facial ɀ 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 CMAP ɀ distal CMAP) x 100% / proximal CMAP. We called this 
diagnostic criterion the distal nerve excitability block. This criterion for 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. Bell1, Kazumoto Shibuya3, André Caetano2, Mamede de Carvalho2, Satoshi Kuwabara3, 
Kelvin E. Jones1 

1University Of Alberta, Edmonton, Canada, 2Universidade de Lisboa, Lisbon, Portugal, 3Chiba University, Chiba, 
Japan 

Background:Identifying the differences between healthy versus pathological classes is essential for 
diagnostic tests. A current 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 data from three centers 
or if site-specific technical heterogeneity precludes simple data pooling. 
Materials and Methods: Secondary data analysis of motor axon excitability tests (median nerve) 
from three sites: Canada (N=120 (57 male), ages 18-70), Japan (N=85 (50 male), ages 19-86) and 
Portugal (N=42 (14 male), ages 22-84). Site-ÓÐÅÃÉÆÉÃ ÄÉÆÆÅÒÅÎÃÅÓ ×ÅÒÅ ÁÓÓÅÓÓÅÄ ÕÓÉÎÇ ȬÂÁÔÃÈ-ÅÆÆÅÃÔȭ 
algorithms developed for proteomics data: adjusted rand index (ARI) and normalized mutual 
information (NMI). ARI and NMI values near 1 indicate problematic heterogeneity (mean±sd). 
Regression analysis was used to detect age-related differences in pooled versus site-specific data. 
Results. Site-specific 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 nerve excitability 
data. However, these differences are very small and do not obscure age-dependent associations. The 
source of the differences, technical versus biological, is yet to be determined. We are optimistic that 
an international normative database is feasible.  
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Axonal Excitability Findings in Familial Dyslipidemia  

Abir Alaamel2ȟ 'ÉÚÅÍ +ąÚąÌÁÙ2ȟ dÂÒÁÈÉÍ  "ÁĥÁÒąÃą3ȟ (ÁÓÁÎ !ÌÉ  !ÌÔÕÎÂÁĥ4, Hilmi Uysal 1 

1Akdeniz University Faculty of Medicine, Neurology Department, Antalya, Turkey, 2Akdeniz University School of 
Medicine, Antalya, Turkey, 3Akdeniz University Faculty of Medicine, Cardiology Department, Antalya, Turkey, 
4Akdeniz University Faculty of Medicine, Internal Medicine Department, Antalya, Turkey 

Background: 
Cholesterol is one of the 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 been investigated 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 familial dyslipidemia according to National 
Lipid Association screening and Simon Broome criteria by using Q-trackS software and compared 
with control group. 
Results:  
There was a statistically significant difference in the refractory period in 2 ms ( p = 0.0429, p = 
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 than 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. 
4ÈÉÓ ÓÔÕÄÙ ÉÓ ÓÕÐÐÏÒÔÅÄ ÂÙ 45"d4!+Ȣ  
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Axonal excitability properties of bulbar -dominant amyotrophic 
lateral sclerosis  

Jong Seok Bae1, Soon Kyung Shim1, Sun Min Yoon1, Byung Jo Kim2 

1Hallym University, College of Medicine, Seoul, South Korea, 2Korea University, Seoul, South Korea 

Background:Isolated 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 bulbar-dominant type 
of classical amyotrophic lateral sclerosis (cALS). This study aimed to 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 university-based hospitals. An automated nerve excitability test 
(NET) utilizing the threshold-tracking technique was applied to measure the strengthɀduration time 
constant, parameters of threshold electrotonus (TE), the currentɀthreshold relationship, and the 
recovery cycle. The axonal excitability properties were compared in 13cALS, 5PBP, and 4IBP 
patients to those in 25 normal controls. 
Results: Compared to controls, the cALS group showed a more change in the depolarizing phase of 
TE (90ɀ100 ms) (53.3±1.3 [mean± SEM] for the ALS group and 49.0±0.7 for the control 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 significant 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 IBP. These findings suggest 
that IBP is a different entity to bulbar-dominant ALS or PBP.  
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Motor unit number estimation in facial muscles using the M 
Scan-Fit method.  

Miguel E. Habeych1,  Terry Trinh1, Tushar Issar1,  Natalie C. Y. Kwai1,2, Arun V. Krishnan1,2,3 

1Prince of Wales Clinical School, University of New South Wales (UNSW)., Sydney, Australia, 2Prince of Wales 
Medical School, University of New South Wales (UNSW), Sydney, Australia, 3Prince of Wales Hospital, Neurology 
Department, Neuromuscular 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 obtained through a decreasing progression from supra to sub-threshold 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 recruited 15 
healthy volunteers [mean age: 33.27 ± 9.02 yrs (21-54), 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 muscle, based 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 (19-86) the second (p=0.83). DAO MU number: 
20.87 ± 4.92 (13-29) the first time vs. 24.21 ± 8.06 (11-39) the second (p=0.08). PeÁÒÓÏÎȭÓ ÉÎÔÅÒ-
rater correlation coefficients (CC) were 0.67 for nasalis and 0.82 for DAO. Intra-rater CC: Nasalis: 
0.91, DAO: 0.62. M Scan Fit-MUNE 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.  

!ÇÎÉÅÓÚËÁ "ÉÅÄÒÏď1, Aleksandra Gergont1ȟ 3čÁ×ÏÍÉÒ +ÒÏÃÚËÁ1 

1Chair of Child and Adolescent Neurology, Jagiellonian University Collegium Medicum, 265 Wielicka Street, 
Krakow 30-663, Poland, Kraków, Poland 

Background:Balo concentric sclerosis is a rare form of multiple sclerosis (MS) characterized by 
tumefactive demyelination. Clinical presentation is usually polysymptomatic , however motor and 
sensory symptoms 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 performed. Material and 
Methods: A 15 year old boy with hand paresis, paresthesias  and visual disturbances 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.  Video-EEG test did not reveal abnormalities.  However during hyperventilation he 
experienced paresthesias in the right upper limb. During hospitalization paresthesias reappeared 
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 vitamin D 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 hospitalization. Conclusions:  We report an unexpected result of EMG tetany test 
in a boy with Balo concentric sclerosis, probably due to low borderline vitamin D3 concentration 
and additional emotional stress.  
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Could needle EMG still be helpful in diagnosis of myotonia 
congenita? 

Monika Nojszewska 1ȟ !ÎÎÁ lÕÓÁËÏ×ÓËÁ1ȟ -ÁčÇÏÒÚÁÔÁ 'Á×Åč1ȟ *ÁÎÕÓÚ 3ÉÅÒÄÚÉďÓËÉ2ȟ !ÎÎÁ 3ÕčÅË3, 
Woiletta Krysa3, Ewelina Elert-Dobkowska3, Andrzej Seroka1ȟ !ÎÎÁ -Ȣ +ÁÍÉďÓËÁ1, Anna Kostera-
Pruszczyk1 

1Dept. of Neurology, Medical University of Warsaw, Warsaw, Poland, 2Dept. of Medical Informatics and 
Telemedicine, Medical University of Warsaw, Warsaw, Poland, 3Dept. of Genetics, Institute of Psychiatry and 
Neurology, Warsaw, Poland 

Background:Myotonia congenita (MC) is the most common nondystrophic myotonia caused by loss 
of function mutations in the CLCN-1 chloride channel. Aims: The purpose of this study was to 
describe detailed EMG characteristics 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 30 patients (19 men) autosomal recessive form of MC (BMC) and in 6 - autosomal 
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 dorsalis 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 duration 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 cooling 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 Nojszewska 1ȟ !ÎÎÁ lÕÓÁËÏ×ÓËÁ1ȟ -ÁčÇÏÒÚÁÔÁ 'Á×Åč1, Marta Lipowska1, Janusz 
3ÉÅÒÄÚÉďÓËÉ2ȟ !ÎÎÁ 3ÕčÅË3, Wioletta Krysa3, Ewelina Elert-Dobkowska3, Andrzej Seroka1, Anna M. 
+ÁÍÉďÓËÁ1, Anna Kostera-Pruszczyk1 

1Dept. of Neurology, Medical University of Warsaw, Warsaw, Poland, 2Dept. of Medical Informatics and 
Telemedicine, Medical University of Warsaw, Warsaw, Poland, 3Dept. of Genetics, Institute of Psychiatry and 
Neurology, Warsaw, Poland 

Background:In myotonia congenita provocative tests may induce transient or persistent changes in 
compound motor action potential (CMAP) parameters. These 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. The 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: 4 - 61). The mean age of 
disease onset was 8.1 ± 4.2 years (range: 0.5-19) and the mean disease duration 21.3 ±  16.8 years 
(range: 0 ɀ 56.5). 
Results: In the whole group we observed a significant 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 were observed. In women evident CMAP decrement was seen in both tests. 
Conclusions: In 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. Function of chloride 
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 Begum1,5, Amy Winder3,4, Ollie Marmoy1,2,3, Christopher Moore 1 

1Queen Alexandra Hospital, Portsmouth, United Kingdom, 2Great Ormond Street Hospital, London, UK, 3Aston 
University, Birmingham, UK, 4Royal Victoria Hospital, Newcastle, UK, 5University of Southampton,  UK 

Background 
The hyperpolarisation-activated cyclic nucleotide gated (HCN) channels are unique 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 the resting 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 (22-55y/o) 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 healthy participants (18-49y/o) 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 depolarisation (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 superexcitability 
(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 (ischaemia) and 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 Caetano1,2, MSc Mariana Pereira1, Mamede de Carvalho1,3 

1Institute 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 Santa Maria, Centro Hospitalar de Lisboa Norte, Portugal 

Background:Anodal stimulation results in subthreshold depolarisation, while cathodal stimulation 
hyperpolarises neuronal membranes. There have been few studies on the possible modulatory 
effect of long lasting 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 excitability of transcutaneous 
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 hand using 5x5 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 protocol of the QTRAC program. 
Results: The protocol was completed and well tolerated in all subjects. The TEd (90-100ms) was 
significantly lower for anodal stimulation (p=0.04). There were no other significant differences. 
These results were not replicated in a repeated trial, and in addition multiTRAC assessment failed to 
demonstrate significant after-effects on excitability. 
Conclusions: TEd 90ɀ100ms 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 real-time assessment 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 Vlasava2 

1Republican Research And Clinical Center Of Neurology And Neurosurgery, Minsk, Belarus, 2Polessky State 
University, Pinsk, Belarus 

Background:There are technical limitations in the radial 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. Stimulation was carried out at: (1) the distal part of lateral brachium (distal point); 
ɉςɊ %ÒÂȭÓ ÐÏÉÎÔ ɉÐÒÏØÉÍÁÌ ÐÏÉÎÔɊȠ ɉσɊ ÔÈÅ ÍÉÄÄÌÅ ÐÁÒÔ ÏÆ ÍÅÄÉÁÌ ÂÒÁÃÈÉÕÍ ɀ median and ulnar nerves 
(additional point). CMAP area recorded from the extensor digitorum was analyzed. Conduction 
block (CB) in percentage was calculated using the formula: ((distal CMAP + additional CMAP) ɀ 
proximal CMAP)) x 100 / (distal CMAP + additional CMAP). 
Results: In control group and patients with complete nerve injury CB was not registered (4.2 ± 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. Conduction 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 determination.  
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Comparison of two variants of the ring -finger test for 
diagnosing very mild carpal tunnel syndrome  

Daniel Gregor Schulze1,2,3, Karl Christian Nordby6, Milada Cvancarova Smastuen4,5, Thomas 
Clemm6, Margreth Grotle3,5, John Anker Zwart1,2,3, Kristian Bernhard  Nilsen1,3,7 

1Institute of clinical medicine, faculty of medicine, University of Oslo, Oslo, Norway, 2Department of neurology, 
Oslo University Hospital, Oslo, Norway, 3Research and communication unit for musculoskeletal Health, Oslo 
university Hospital, Norway, Oslo, Norway, 4Institue of Basic Medical Sciences, University of Oslo  , Oslo, Norway , 
5Oslo and Akershus University college, Oslo, Norway, 6National Institue of occupational Health, Oslo, Norway, 
7Department of Neuromedicine and movement science, Norwegian University of Science and Technology, 
Trondheim, Norway 

Background:To diagnose carpal tunnel syndrome at a very mild stage is prognostically important 
and only possible by the use of comparison tests, such as the ring-finger test. The Ring-finger test  
compares the median and ulnar nerve sensory latency. Patients with typical clinical findings and a 
median- ÕÌÎÁÒ ÌÁÔÅÎÃÙ ÄÉÆÆÅÒÅÎÃÅ І πȢυ ÍÓ ÁÒÅ ÃÌÁÓÓÉÆÉÅÄ ÁÓ ÈÁÖÉÎÇ ÖÅÒÙ ÍÉÌÄ ÃÁÒÐÁÌ ÔÕÎÎÅÌ ÓÙÎÄÒÏÍÅ 
(CTS). The test can be performed by 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 test or 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 median- ulnar 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 CTS. When 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 1, Janis Mednieks1 

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 to non-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 neurophysiological features.  
Results.  
Case 1. 10 year history of distal weakness in upper extremities (UE), NCS ɀ diffuse conduction 
slowing with conduction block (CB)  and marked sensory involvement. Improvement with IVIG. 
Case 2. Slow progression of asymmetrical weakness in distal UE and right lower extremity (LE), NCS 
ɀ axonal 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 , 1st ENMG ɀ no CB, slight axonal loss with demyelination not below 75% of lower 
normal, slight sensory impairment, with diffuse fasciculations. Follow up ENMG ɀ 1 definitive CB, 2 
probable CB (1 in Erb point),  with significant demyelination and sensory  impairment 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. NCS ɀ axonal loss with conduction slowing not below 75% normal range, no 
CB, no increase in distal latencies, significant sensory nerve involvement. No improvement on IVIG, 
marked response to glucocorticoids. 
Conclusions:   
NCS  should be comprehensive, including proximal stimulations. Follow-up 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 Sjögren syndrome  

*ÏÁÎÎÁ 0ÅÒÚÙďÓËÁ-Mazan1ȟ -ÁÒÉÁ -ÁĢÌÉďÓËÁ1, Associate  Robert Gasik1 

1National Institute Of Geriatrics, 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 Sjögren 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, anti-Ro/SSa, anti-La/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 anti-Ro and anti-La was more frequently found in patients with 
normal nerve conduction study. Seropositivity to anti-Ro 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 demyelination (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 neuropathy in comparison to 
seropositivity to both anti-Ro and anti-La antibodies. Seropositivity to RF may contribute to 
demyelination. 
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Does sensory conduction block work in CIDP --Based on serial 
electrophysiological studies  

Hongfei Tai 1, Hua Pan1, Shuo Yang1, Na Chen1, Lei Zhang1, Ying Wang1, Fan Jian1, Songtao Niu1, 
Xingao Wang1, Zaiqiang Zhang1, Yongjun Wang1, Kimura Jun2 

1Department of Neurology. Beijing Tiantan Hospital, Capital Medical University. National Clinical Research 
Center for Neurological Diseases, Beijing, China, 2Division of Clinical Electrophysiology, Department of Neurology, 
College of Medicine, University of Iowa, Iowa City , USA 

Background:The 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, peroneal and sural nerves. Follow-up 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, including 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 follow-up 
studies, with a mean amplitude of 3.23±3.57ʈV. 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%), ulnar 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  
1NMSC, Moscow, Russian Federation 

Background:Defecation 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 diagnosis and 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 patients to 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 function is 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 Habib1, Mohammad Alanazy1 

1King Saud University, Riyadh, Saudi Arabia 

Background:Since body mass index (BMI) is a poor indicator of adiposity therefore more accurate 
measures of obesity such as total and segmental body composition 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 (mean age 54 ± 5 years) with clinical CTS. 
All patients underwent nerve conduction studies (NCS) and body composition body composition 
analysis by bio-impedance analysis. Patients were grouped according to BMI, total body adiposity, 
visceral fat rating and segmental 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=.421, p<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 (Standɼ=0.613, P<0.001) and delayed latency 
(Standɼ=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. 
  



Book of Abstracts 
17th European Congress of Clinical Neurophysiology | Warsaw 5-8 June 2019 

107 

 

P58-T 

Electrophysiological assessment of small fibres in carpal tunnel 
syndrome.  

-ÁÒÉÕÓÚ 3ÚÙÄčÏ1, Magdalena  Koszewicz1, Jerzy Gosk2ȟ 3čÁ×ÏÍÉÒ "ÕÄÒÅ×ÉÃÚ1 

1$ÅÐÁÒÔÍÅÎÔ ÏÆ .ÅÕÒÏÌÏÇÙ 7ÒÏÃÌÁ× -ÅÄÉÃÁÌ 5ÎÉÖÅÒÓÉÔÙȟ 7ÒÏÃčÁ×ȟ 0ÏÌÁÎÄȟ 2Department of Trauma and Hand 
3ÕÒÇÅÒÙ 7ÒÏÃÌÁ× -ÅÄÉÃÁÌ 5ÎÉÖÅÒÓÉÔÙȟ 7ÒÏÃčÁ×ȟ 0ÏÌÁÎÄ 

Background: 
Conventional nerve conduction techniques 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 the sequence of decline of different types of 
fibres in CTS were analyzed. 
Materials and Methods:  
75 hands, in 43 patients, 35 females, 8 males, with elecrophysiologically confirmed CTS were 
studied. The control group consisted of 35 volunteers (63 hands), sex and age-matched. 
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 performed 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 thenar and 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 temperature 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 diagnosis of CTS. 
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The utility of Sural NCS in differentiation of AIDP, CIDP and 
CMT1A  

Daniel Soerensen, Anders Fuglsang-Frederiksen, Signe Vaeth, Lars Kjøbstad Markvardsen, Thomas 
Harbo, Henning Andersen, Hatice Tankisi 
1Department of Clinical Neurophysiology, 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 Inflammatory Demyelinating Polyneuropathy (CIDP) and Charcot-Marie-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 examined with surface 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 criteria (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 could distinguish all patients with CMT1A (CV<30 m/sec) from 
CIDP (CV>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 (11.2ʈV±9.4) than CIDP (4.2ʈV ± 4.9) and CMT1A (3.0ʈV±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.  
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34. $"3 ÉÎ 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅȡ %%' ÍÉÃÒÏÓÔÁÔÅÓ ÁÎÁÌÙÓÉÓ 

-ÁÒÔÉÎ ,ÁÍÏĤ1ȟ -ÁÒÔÉÎÁ "ÏéËÏÖÜ1ȟ 0ÅÔÒ +ÌÉÍÅĤ2, Alena Damborská1, Josef Halámek2, Pavel Jurák2, 
Ivan Rektor1 

1CEITEC MU ɀ Central European Institute of Technology, Masaryk University, Brno, Czech Republic, 2Institute of 
Scientific Instruments, Academy of Sciences of the Czech Republic, Brno, Czech Republic 

Background   
4ÈÅ ÔÈÅÒÁÐÙ ÉÎ 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅ ɉ0$Ɋ ÂÙ ÄÅep brain stimulation (DBS) is sometimes complicated 
because of adverse neuropsychiatric side effects. In our study with three-stimulus visual oddball 
ÐÁÒÁÄÉÇÍ ɉ"ÏéËÏÖÜ ÅÔ ÁÌȢȟ ÉÎ ÐÒÅÐȢɊ ×Å ÉÄÅÎÔÉÆÉÅÄ ÔÈÒÅÅ ÓÕÂÇÒÏÕÐÓ ÏÆ 0$ ÐÁÔÉÅÎÔÓȢ 3ÁÍÅ ÓÕÂÇÒÏÕÐÓ 
can be found in changes of microstates parameters in EEG resting-state data during DBS ON and 
DBS OFF state. 
Methods 
We acquired scalp 256-channel EEG resting-state data from 18 PD patients with DBS of subthalamic 
nucleus (STN) and 18 age-matched HC. We analyzed resting-state data of 5 minutes (PD DBS ON, PD 
OFF, HC). The data were preprocessed in MATLAB (bandpass filtering 1-40 Hz, independent 
component analysis for cardiac and eye-blinking artefact suppression, interpolation of bad 
channels). Cartool was used for EEG 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 statistically significant differences in parameters mean duration, 
time coverage and occurrences per second for C map between HC and PD. Moreover, all parameters 
ÏÆ ! ÁÎÄ $ ÍÁÐ ×ÅÒÅ ÓÉÇÎÉÆÉÃÁÎÔÌÙ ÄÉÆÆÅÒÅÎÔ ÉÎ ÔÈÅ ÃÏÎÔÅØÔ ÏÆ 0$ ÓÕÂÇÒÏÕÐÓ ÉÄÅÎÔÉÆÉÅÄ ÉÎ "ÏéËÏÖÜ et 
al., in prep. 
Conclusions 
We showed that the diversity related to motor-cognitive performance in PD patients with STN-DBS 
observed during performance of oddball paradigm is reflected also in significant differences in 
microstates parameters in the resting-state data. Significant differences in parameters can be found 
also between PD and HC. 
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Longitudinal assessment of autonomic nervous system in 
patients with first demyelinating event suggestive of MS  

"ÅÒÉÓÌÁÖ 2ÕĤËÁ1, Luka #ÒÎÏĤÉÊÁ1ȟ 4ÅÒÅÚÁ  'ÁÂÅÌÉç1,2, Barbara Barun1,2, Ivan  Adamec1, Anamari 
*ÕÎÁËÏÖÉç1ȟ 4ÉÎ 0ÁÖÉéÉç1ȟ -ÁÇÄÁÌÅÎÁ +ÒÂÏÔ 3ËÏÒÉç1,3, Mario Habek1,2 

1University Hospital Center Zagreb, Zagreb, Croatia, 2University of Zagreb, School of Medicine, Zagreb, Croatia, 
3University of Zagreb, Faculty of Electrical Engineering and Computing, Zagreb, Croatia 

Background:The aim of this study was to investigate the evolution of autonomic nervous system 
(ANS) abnormalities in people with clinically isolated syndrome (pwCIS) over a 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 Autonomic System Score-31 (COMPASS-31) 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 COMPASS-31 value 
above the median of the whole cohort at baseline evaluation (COMPASS-31> 6.79) and CASS score 
greater than 0. 
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%) there 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 independent 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 predict these abnormalities. 
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Autonomic symptom burden can predict disease activity in 
early multiple sclerosis  

Tin Pavicic 1, Magdalena Krbot Skoric1,3, Luka Crnosija1, Tereza Gabelic1,2, Barbara Barun1,2, Ivan 
Adamec1, Anamari Junakovic1, Berislav Ruska1, Mario Habek1,2 

1University Hospital Center Zagreb, Zagreb, Croatia, 2University of Zagreb, School of Medicine, Zagreb, Croatia, 
3University of Zagreb, Faculty of Electrical Engineering and Computing, Zagreb, Croatia 

Background:We aimed to evaluate the role of 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 progression after 2.9 (1.4-4.1) 
years of follow-up was available for 94 pwCIS. Baseline characteristics included MRI parameters, 
Composite Autonomic System Score-31 (COMPASS-31), Composite Autonomic Scoring Scale and 
supine and standing levels of epinephrine and norepinephrine.   
Results: Univariable logistic regression analysis revealed three predictors for occurrence of new 
relapse: COMPASS-31 > 7.32, total number of T2 lesions > 3 and decreasing supine level of 
epinephrine. The Kaplan-Meier survival analysis has shown that patients with COMPASS-31 > 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 46%. The multivariable regression model confirmed that COMPASS-31 > 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 analysis 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 COMPASS-31 > 7.32 is 2.7 times that of participants 
with COMPASS-31 < 7.32. 
Conclusion: This study provides evidence that ANS is an important contributor to development of 
disease activity in pwCIS. 
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COMPASS-31 results differ depending on the type of 
dysautonomia  

Anamari Junakovic 1ȟ "ÅÒÉÓÌÁÖ 2ÕĤËÁ 2ÕĤËÁȟ Tin PÁÖÉéÉçȟ Ivan Adamec, Magdalena Krbot SËÏÒÉçȟ 
Mario Habek 
1Department of Neurology, University Hospital Center Zagreb, Zagreb, Croatia 

Background:The aim of this study was to compare the results of the Composite Autonomic System 
Score 31 (COMPASS-31) questionnaire depending on the results of the head-up tilt -table test 
(HUTT). 
Methods: We enrolled 575 consecutive patients referred for HUTT. Each participant completed the 
Croatian version of COMPASS-31 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 COMPASS-31 were then compared between all four 
groups.  
Results: Patients with normal HUTT had significantly higher results on COMPASS-31 compared to 
patients with syncope in vasomotor, secretomotor, gastrointestinal 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 patients with 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-31 
score (14.010 vs 17.684, p=0.016; 4.573 vs 5.780, p=0.028; 1.105 vs 2.164, p<0.001 and 24.112 vs 
31.027, p=0.006; respectively).  
Conclusion: COMPASS-31 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: COMPASS-31, CASS, vasovagal syncope, POTS, orthostatic hypotension 
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Skin sympathetic activity and autonomic studies in ross and 
harlequin syndrome  

Sara Yagüe Jimeno1, Azahara Aceituno González1, Misericordia Veciana de las Heras2, Noemí 
Morollón Sánchez-Mateos1, Javier Sotoca Fernández1, Jordi Pedro Pérez2, Mónica Povedano 
Panadés2, Roberto Belvís Nieto3, Jaime Kulisevsky Bojarski3 

1Hospital Universitario Dexeus, Barcelona, Spain, 2Hospital Universitario de Bellvitge, Barcelona, Spain, 3Hospital 
de la Santa Creu i Sant Pau, Barcelona, 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. Harlequin 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 
ÁÌÓÏ ÐÒÅÓÅÎÔÅÄ ÁÎ !ÄÉÅȭÓ ÐÕÐÉÌȢ 0ÁÔÉÅÎÔÓ underwent nerve conduction studies, sympathetic skin 
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 to electric 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. Serologic 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 Harlequin syndrome 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 Acosta1, Rosa Begoña Rabanal2, Rafael Ramos  Muñoz3, Mª Teresa González  
López4, Ricardo Llavona  Fernandez5 

1Ibermutua, Oviedo, Spain, 2Ibermutua, Oviedo, Spain, 3Ibermutua, Madrid, Spain, 4Ibermutua, Madrid, Spain, 
5Ibermutua, Oviedo, Spain 

Purpose: CPRS is a highly painful disorder affecting a limb, usually following traumatic injury. The 
syndrome includes continuous pain, inflammation and 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 evaluate 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 applied to 
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 signs were 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). 
Conclusion: 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, which remains unknown. 
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Simultaneous recordings of visual sympathetic skin response 
(VSSR) and electrical pain SSR in multiple subjects  

Ovidiu C. Banea1, Cid Aurelio Delgado Pugley2, Eric Wassermann3, Aron Dalin Jónasson4, Eysteinn 
Ívarsson4, Ion Álvarez Guerrico2, Ingvar Hákon Ólafsson5, Elías Ólafsson4, Josep M. Espadaler 
Gamissans2 

1School of Science and Engineering, Reykjavik University, Reykjavik, Iceland, 2Clinical Neurophysiology Unit, Del 
Mar Hospital, Parc de Salut Mar, Barcelona, Spain, 3Behavioral Neurology Unit, National Institute of 
Neurological Disorders and Stroke, Bethesda, U.S.A., 4Clinical Neurophysiology Unit, Neurology Department, 
National University Hospital of Iceland, Reykjavik, Iceland, 5Neurosurgery Department, National University 
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 pre-attentive exposure times (17-40 
ms) showed stronger facial EMG in high empathy participants than in low empathy participants 
(Sonnby-Borgström, 2002).  
7Å ÁÉÍÅÄ ÔÏ ÃÈÁÒÁÃÔÅÒÉÚÅ ÍÕÌÔÉÐÌÅ ÓÕÂÊÅÃÔÓȭ ÖÉÓÕÁÌ ÓÙÍÐÁÔÈÅÔÉÃ ÓËÉÎ ÒÅÓÐÏÎÓÅ ɉ6332Ɋ ÁÎÄ ÅÌÅÃÔÒÉÃÁÌ 
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 VSSR and 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 at 2-3 seconds 
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.  
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Orthostatic tolerance and the significance of heart rate 
variability analys is in children with multiple sclerosis  

Aleksandra Gergont 1ȟ 3čÁ×ÏÍÉÒ +ÒÏÃÚËÁȟ "ÅÁÔÁ  'ÁÊÄÁ1ȟ -ÁÒÅË  +ÁÃÉďÓËÉ1 

1Jagiellonian University Medical College, Krakow, Poland 

BACKGROUND:Multiple 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.  
METHODS: The examination was performed in 18 children with MS aged 15-17 years, hospitalized 
at the Chair of Pediatric and Adolescent Neurology and in 18 children admitted to the hospital due 
ÔÏ "ÅÌÌȭÓ ÐÁÌÓÙȟ ÃÏÎÓÔÉÔÕÔÉÎÇ ÁÎ ÁÇÅ-matched control group. HRV was evaluated during the rest and 
during a 10-min 70 degrees head-up passive tilting using Task Force Monitor 3030i/3040i. 
RESULTS: Postural 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 was higher 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: These findings revealed that our pediatric population with multiple sclerosis had 
decreased orthostatic 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 of the sympathetic nervous system 
also in recently diagnosed pediatric patients.  
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Results of neurophysiological tests in a child with 
pandysautonomia  

Aleksandra Gergont 1ȟ 3čÁ×ÏÍÉÒ +ÒÏÃÚËÁ1ȟ -ÁÒÅË +ÁÃÉďÓËÉ1 

1Jagiellonian University Medical College, Krakow, Poland 

Background:Pandysautonomia 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 of this 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 16-year-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 to walk. Several tests including electromyography, 
electroneurography, miastenic test, videoelectroencephalography and head-up 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 1 

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 sacculi which 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 non-dominant hand and foot were carried out in a normal subject in both transverse 
and longitudinal planes. The US images were stored for offline quantitative 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; hyper-echogenic 
areas (connective tissue compartments); hypo-echogenic 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 hyper-echogenic and hypo-ecogenic spaces varied for 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 1 

1Aneurin Bevan University Health Board, Newport, United Kingdom 

Changes to healthcare delivery have become 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, employment 
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 evolve. 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 physiologists 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 years have 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 'normal' adult 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 to show that physiologists are capable of undertaking extended roles regarding EEG 
reports.  
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Electrophysiological Investigation of Change in Central Sensory 
Pathways in Carpal Tunnel Syndrome  
1Selahattin Ayas , 1Ceren Alis, 1Ismail Zileli, 1Aysegül Gündüz, 1Nurten Uzun Adatepe, 1Feray Karaali 
Savrun, 1Meral Erdemir Kiziltan 
1Istanbul University, Cerrahpasa Faculty of Medicine, Department of Neurology , Istanbul , Turkey 

Summary 
Objective: In our study, we aimed to investigate the relationship between the change 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 included in the study. None of them 
had polyneuropathy. Routine electrophysiological examination, sensory threshold (ST), 
somatosensory temporal discrimination threshold (STDT), nine-hole 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 (2f) ST 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 DM-diagnosed CTS groups were compared, only NHPT placement and total 
completion durations were longer in DM-diagnosed CTS and the other results were similar. 
Conclusions: Similar to the literature, we showed that there was a maladaptive reorganization 
process in primary somatosensory 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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2ÅÄÕÃÅÄ ÈÁÎÄ ÄÅØÔÅÒÉÔÙ ÉÎ 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅ ÃÏÒÒÅÌÁÔÅÓ ×ÉÔÈ 
the level of short -latency intracortical inhibition impairment  

+ÁéÁÒ !ÌÅËÓÁÎÄÒÁ1 

1!Ȣ +ÁéÁÒȟ 3Ȣ &ÉÌÉÐÏÖÉçȟ 3Ȣ -ÉÌÁÎÏÖÉçȟ -Ȣ ,ÊÕÂÉÓÁÖÌÊÅÖÉçȟ 6Ȣ3Ȣ +ÏÓÔÉç ȟ.ÅÕÒÏÌÏÇÙ #ÌÉÎÉÃȟ #ÌÉÎÉÃÁÌ #ÅÎÔÒÅ ÏÆ 3ÅÒÂia, 
Medical School, University of Belgrade , Belgrade, Serbia 

Background:)Î 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅ ɉ0$Ɋȟ ÐÒÉÍÁÒÙ ÍÏÔÏÒ ÃÏÒÔÅØ ɉ-ρɊ ÓÈÏ×Ó ÎÕÍÂÅÒ ÏÆ ÉÍÐÁÉÒÍÅÎÔÓ 
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 1 ɀ 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 of the UnifiÅÄ 0ÁÒËÉÎÓÏÎȭÓ $ÉÓÅÁÓÅ 3ÃÁÌÅ ɍ50$23ɎɊȢ 0ÁÔÉÅÎÔÓ ×ÅÒÅ ÔÅÓÔÅÄ 
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. However, there was a 
significant correlation between amount of SICI and PPT score (Spearman R=0.42, p=0.023) ɀ the 
larger the inhibition the higher the PPT scores; SICI did not correlate with other clinical measures.  
Conclusion: It seems that in untreated PD patients there is a direct link between intracortical 
inhibition and hand dexterity. Lack of adequate short-latency 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 Kariminezhad1,2, Jari  Karhu3, Laura  Säisänen2, Jusa  Reijonen1,2, Mervi  Könönen2,4, Petro  
Julkunen 1,2 

1Department of Applied Physics, University of Eastern Finland, Kuopio, Finland, 2Department of Clinical 
Neurophysiology, Kuopio University Hospital, Kuopio, Finland, 3Nexstim Plc, Helsinki, Finland, 4Department of 
Clinical Radiology, Kuopio University Hospital, Kuopio, Finland 

Background:Repetition 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 
(MEPs) following repeated transcranial magnetic stimulation (TMS) of the motor cortex. 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 males, aged 22ɀ42 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 inter-stimulus 
interval (ISI) of 1 s and an inter-train interval (ITI) of 17 s, was applied to abductor pollicis brevis 
ÍÕÓÃÌÅ ȬÈÏÔÓÐÏÔȭȢ $ÕÒÉÎÇ 0!3ȟ ÍÅÄÉÁÎ ÎÅÒÖÅ ÓÔÉÍÕÌÁÔÉÏÎ ×ÁÓ ÄÅÌÉÖÅÒÅÄ ςυ ÍÓ ÐÒÉÏÒ ÔÏ 4-3 ÐÕÌÓÅÓ 
given at 0.2 Hz for 15 minutes. 
Results: A two-way repeated ANOVA identified 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 
independent samples t-test revealed that the resting motor threshold was significantly lower in 
responders than in non-responders (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 thalamo-cortical feedback loop due to the homeostatic plasticity.  
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Motor Simulation to Counteract the Detrimental Effects of 
Transient Sensorimotor Deprivation  

Claire Calmels 
1French 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. Based on JeaÎÎÅÒÏÄȭÓ ÍÏÔÏÒ 
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 silently or aloud (verbalized action). This communication is 
thus composed of four parts. The first part provides recent scientific insights on the basis of 
*ÅÁÎÎÅÒÏÄȭÓ ÍÏÔÏÒ ÓÉÍÕÌÁÔÉÏÎȢ !ÃÃÏÒÄÉÎÇ ÔÏ *ÅÁÎÎÅÒÏÄȟ ÍÏÔÏÒ ÓÉÍÕÌÁÔÉÏÎ ÉÓ ÃÈÁÒÁÃÔÅÒÉÚÅÄ ÂÙ ÁÃÔÉÏÎ-
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 and motor 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. Currently 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. Chan1, Liya Merzon1, Olga Agranovich2, Maria Nazarova1, Evgeny Blagoveshchensky1, 
Vadim V. Nikulin1, Anna Shestakova1 

1Centre for Cognition and Decision Making (MEG Group), National Research University Higher School Of 
Economics, Moscow, Russian Federation, 2The Turner Scientific Research Institute for Children's Orthopaedics, 
St.Petersburg, Russian Federation, St. Petersburg, Russian Federation 

Background:Patients 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.o.) post-surgery (pectoralis muscle to biceps 
brachii transfer) and rehabilitation, was recorded with a whole-head 306-channel Elekta MEG 
Neuromag at 1000 Hz, whilst lifting, reaching, and abducting the arPre/post-motion brain activity 
was compared between unoperated (left) and operated (right) sides in the sensor- and source 
spaces to pinpoint spatio-dynamics associated with muscle transplantation. 
Results: The latency of the pre-motor 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 motor-evoked activity for the operated limb compared to the unoperated 
limb for different movements. Greater magnetic field amplitudes for motor-evoked activity were 
found for the unoperated limb. Topographical maps revealed significantly different regions of 
activation supporting the movements for each side. 
Conclusions: MEG was used successfully to investigate the relative inter-hemispheric differences for 
motor processing in clinical amyoplasia. Observed differences suggests that MEG may be a 
promising approach to provide additional diagnosis to understand different etiologies aimed at 
supporting recovery.  
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Intracortical inhibition and facilitation after arm and face 
transplantation.  

Hilmi Uysal 1, Özlenen Özkan2, Ömer Çolak3, Mehmet Berke Göztepe4, Ömer Özkan2 

1Akdeniz University Faculty of Medicine, Neurology Department, Antalya, Turkey, 2Akdeniz University Faculty of 
Medicine, Plastic and Reconstructive Surgery Department, Antalya, Turkey, 3Akdeniz University Faculty of 
Engineering,  Electrical Engineering Department, Antalya, Turkey, 4Akdeniz University School of Medicine, 
Antalya, Turkey 

Background: 
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 cortex is 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. Paired-pulse 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 determined 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 inhibition of 76±21% in 1-10ms ISI 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, ICI was more prominent in arm transplant cases 
(68±46%) than normal cases and inhibition is continued to 10-30ms 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 suppÏÒÔÅÄ ÂÙ 45"d4!+Ȣ 
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Sensory-motor integration during a visuomotor sequence 
learning task  

Kardelen Eryürek1, Zeliha Matur 2, Tamer Demiralp3, Emre Öge4 

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 Behçet Life Sciences Research Laboratory, Istanbul University, Istanbul, Turkey, 
4Department of Neurology, Istanbul Faculty of Medicine, Istanbul University, Istanbul, Turkey 

Background:Sensory-motor 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 the first day, they completed one training run and a test run. They repeated daily 
training tasks and were re-tested on the fifth day. Ipsilateral electrical median nerve stimulation 
followed by transcranial magnetic stimulation of the contralateral motor cortex 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) 1st-day 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; re-test: 194.26±50.26ms) and mean error 
rates (0.19±0.16; 0.06±0.06; 0.02±0.03, respectively) improved significantly in the early and late 
stages. MEP ratios showed early afferent inhibition (SAI, ISIs 20-35ms), late afferent inhibition (LAI, 
ISIs 80-200ms) and intervening afferent facilitation (AF) for forearm flexors. Although MEP ratios at 
T0 andT1 were very similar, less SAI and more AF were observed at T2. 
Conclusions: There was a tendency for decreased SAI 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.  
  



Book of Abstracts 
17th European Congress of Clinical Neurophysiology | Warsaw 5-8 June 2019 

127 

 

P80-T 

EEG-markers of  the passive hand movement in patients after 
STBI with  normal fMRI  motor response  

Elena Sharova1, Galina Boldyreva1, Dmitry Lysachev3, Michael Kulikov1, Lyudmila Zhavoronkova1, 
Marina Chelyapina-Postnikova1, Elena Troshina2, Evgenia Aleksandrova2, Alexander Smirnov2 

1Institute Of Higher Nervous Activity And Neurophysiology Of Ras   , Moscow, Russian Federation, 2N. N. Burdenko 
National Medical Research Center of Neurosurgery, Moscow, Russian Federation, 3Lomonosov Moscow State 
University, Moscow, Russian Federation 

Background:Severe traumatic brain injury (STBI) is almost always accompanied by movement 
disorders. The use of electroencephalography (EEG), supplemented by mathematical analysis, in 
combination with functional magnetic resonance imaging (fMRI) expands the possibilities of 
studying brain neuroplasticity as a basis for compensation post-traumatic motor disorders. 
Material and Methods:  Multichannel EEG and fMRI 3T during  passive motor test (hand finger 
clenching by experimenter) were performed in 28 patients with STBI and 17 healthy subjects. The 
most detailed spectral-coherent analysis of spatial EEG changes was performed in 10 patients with 
varying degrees of hemiparesis, but  similar 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. Secondary 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 hemiparesis 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. 
Conclusions:  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 extra-pyramidal system in compensating for the post-traumatic 
motor defect. 
Supported by  RFFI 18-013-00355 
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Homeostatic and metaplastic mechanisms of quadri -pulse theta 
burst stimulation using an inhibitory priming protocol  

Elisabeth Asenbauer , Bernhard  Gleich, Norbert  Gattinger, Hartwig R.  Siebner, Volker  Mall, 
Nikolai H.  Jung 
1Department of Pediatrics, Technische Universität München, Munich, Germany, 2Zentral Institut für 
Medizintechnik at Technische Universität München (IMETUM), Munich, Germany, 3Zentral Institut für 
Medizintechnik at Technische Universität München (IMETUM), Munich, Germany, 4Danish Research Center for 
Magnetic Resonance (DRCMR), Copenhagen University Hvidovre Hospital, Hvidovre Denmark and Department of 
Neurology, Copenhagen University Hospital Bispebjerg, Copenhagen, Denmark, 5Department of Pediatrics, 
Technische Universität München, Munich, Germany, 6Department of Pediatrics, Technische Universität München, 
Munich, Germany 

Background:Homeostatic plasticity is considered to stabilize neural activity within a physiologically 
reasonable and dynamic range. Quadri-pulse-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 LTD-like 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 (ISI) of 50ms (20 Hz) and inter-burst intervals of 200ms (5 Hz) (qTBS50/200). 
Facilitatory qTBS consisted of the same burst pattern but with ISI 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 (post1-post3) after priming. Following post 3, the second 
stimulation was applied and the RMT and MEP were measured for 60 minutes (post 4 ɀ post7). 
Results: In experiment 1 (qTBS50/200 ɀ qTBS5/200), priming led to a decrease of MEP amplitudes 
(post 1-3), while MEP amplitudes increased following qTBS5/200 (post 4-7). In experiment 2 
(qTBS50/200 ɀ 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 qTBS50/200. 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 1, Aysegül Gündüz1, Feray  Karaali Savrun1, Meral Erdemir Kiziltan1 

1Istanbul University, Cerrahpasa Faculty of Medicine, Department of Neurology , Istanbul , Turkey 

Objective: Somatosensory blink reflex(SBR) is obtained after 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 postcentral gyrus, 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 whom 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 area-under the curve (AUC) were measured and 
compared between groups.  
Results:  
In healthy volunteers and episodic migraine patients with headache, 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 when 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 1, Marta  Torres-Ferrús2,3, Alicia Alpuente2,3, Margarida  Gratacós1, Elena Lainez1, Jose 
Luis Seoane1, Ignasi Rubio1, Víctor Gallardo3, Patricia Pozo-Rosich2 

1Electromyography Unit, Clinical Neurophysiology Department, Hospital universitari Vall d'Hebron, Barcelona, 
Spain, 2Headache & Craniofacial Pain Unit, Neurology Department, Hospital Universitari Vall d'Hebron, 
Barcelona, Spain, 3Headache Research Group, Vall d'Hebron Research Institute (VHIR), Universitat Autònoma de 
Barcelona, Barcelona, Spain 

Background 
Several transcranial magnetic stimulation (TMS) studies have demonstrated cortical excitability 
changes in patients with migraine. 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 evaluate 
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 (EM) 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 baseline clinical 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 = 0.004) approaching 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 predicted an 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 Oumerzouk1 

1Military Hospital Of Rabat, Rabat, Morocco 

Background 
The role of CMV in ANCA-positive 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 of our 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 showed 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 polymerase chain reaction (PCR) in blood and CSF also was positive. Immunologic 
screening revealedpositive  anti-myeloperoxidase antibodies anti-MPO = 56,9 IU/mL (normal < 9 
IU/mL; ELISA). The inflammatory process involving the vessel walls andmuscle fibers was 
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 instituted, resulting in a 
progressive partial recovery of all four limb weakness without relapses.  
Discussion  
We hypothesize that the CMV infection triggered an ANCA-positive vasculitis and its particular 
severe neurological involvement. 
Conclusion  
An awareness 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 Gómez Domínguez 1, Lidia Cabañes Martinez1, Marta Villadóniga Zambrano1, Guillermo 
Martín Palomeque1, Gema de Blas Beorlegui1, Adriano Jiménez Escrig1, Ignacio Regidor Bailly-
Bailliere1 

1Hospital Ramón Y Cajal, Madrid, Spain 

Background 
Conduction block (CB) is described as a complete or partial failure in the propagation 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: 32-year-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 Charcot-Marie-
Tooth disease (CMT). 
Case 2: 60-year-old man with lower limb atrophy and absence of deep tendon reflexes. The first 
genetic test resulted negative for CMT. Later, genetic test presented a new variant of genes PMP22 
and ARHGEF10. 
Case 3: 50-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 blocks 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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Iatrogenic spinal accessory nerve (SAN) injury.  

Sara Cors Serra1, Isabel Bravo Portolés1, Raquel  Salas Pascual1 

1Consorci Hospitalari Provincial de Castelló, València, Spain 

SAN injury produces considerable disability. The most common cause is an inability to localize the 
nerve during neck surgeries. Recognizing 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 damage during 
neck surgery. These surgeries did not proceed with intraoperative neurophysiological monitoring 
(IONM). The most common procedure was cervical lymphadenectomy (4 patients). The lapse of 
time since the damage until the first suspicion of neurogenic damage ranged from 0 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 underwent 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. All the cases of SAN 
injury we saw during a period of four years were due to iatrogenic damage during neck surgeries ɀ 
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 in these 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 Yang1,2, Na Chen1,2, Lei Zhang1,2, Ying Wang1,2, Hengheng Wang1,2, Lin Chen1,2, Fan Jian1,2, Hua 
Pan1,2, Kimura Jun3 

1Beijing Tiantan Hospital, Capital Medical University, Beijing, China, 2China National Clinical Research Center for 
Neurological Diseases, Beijing, China, 3College of Medicine, University of Iowa, Iowa, USA 

Background:Multifocal 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 62-year-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 absent sensory 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 immunoglobulin (IVIg), 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 amplitude 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 the prominent mechanism of CB. 
Conclusion: Amplitude reduction of SNAP combined with motor CB, which recovered rapidly after 
IVIg, may suggest axonal damage rather than demyelination.  
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Clinical and neurophysiologic characterization of the diabetic 
trunca l mononeuropathy  

Liliana González Rodríguez 1, Raidili Mateo Montero1, Lidia Cabañes Martinez1, Adriana Gómez 
Domínguez1, Marta Villadóniga1, Gema de Blas1, Ignacio Regidor Bally-Bailliere1 

1Hospital Ramón 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 different thoracic-abdominal 
ÃÏÎÄÉÔÉÏÎÓ ɉÈÅÒÐÅÓ ÚÏÓÔÅÒȟ ÁÎÇÏÒ ÐÅÃÔÏÒÉÓȟ ÁÃÕÔÅ ÁÂÄÏÍÅÎȟ ÉÎÔÒÁÁÂÄÏÍÉÎÁÌ ÔÕÍÏÕÒÓȟȣɊȢ )Ô ÕÓÕÁÌÌÙ 
occurs between the 5th and 6th decades, with an insidious or subacute onset. We present a series of 
4 cases in which electrodiagnostic testing 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 case electromyography showed a subacute-chronic neurogenic pattern, characterized by 
complex and long-duration motor unit potentials, with an increased percentage of polyphasic 
potentials. In three cases we found spontaneous activity (fibrillation potentials or positive sharp 
waves). The study was compatible with the diagnosis of truncal neuropathy/radiculopathy. In half 
of the patients it was associated with a mixed sensory-motor polyneuropathy. 
Conclusions 
Truncal mononeuropathy in diabetic patients is most likely 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 electromyography being the technique that provides the most 
information for the diagnosis.  
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Lambert -Eaton myasthenic syndrome  with hyperthyroidism 
and  demyelinating lesions ɀ case report, diagnostic and 
therapeutic difficulties.  

Anna Kozak-ÓÙËÁčÁ1, Kinga Kozak 
1Neurology and Stroke Department, Independent Public Healthcare Centre, Jankowski Regional Hospital in 
Przeworsk, 16 Szpitalna Street 37-200 Przeworsk, Poland, Przeworsk, Poland 

The Lambert-Eaton myasthenic syndrome (LEMS) is a rare autoimmune disease of the 
neuromuscular transmission involving the presynaptic voltage-gated calcium channels (VGCCs). In 
most cases (60%), LEMS presents a paraneoplastic syndrome associated with small cell lung cancer, 
in the remaining an idiopathic, autoimmune diseases, 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 dysfunction, constipation, impaired 
sweating) and hypo/areflexia. 
,%-3 ÐÁÔÉÅÎÔÓ ÔÙÐÉÃÁÌÌÙ ÐÒÅÓÅÎÔ Á ÐÒÏØÉÍÁÌ ÌÏ×ÅÒ Є ÕÐÐÅÒ ÌÉÍÂ ×ÅÁËÎÅÓÓ ÔÈÁÔ ÐÒÏÇÒÅÓÓÉÖÅÌÙ 
involves axial, oculomotor and pharyngo-laryngeal muscles, thus leading to gait and upright 
alteration, ocular and bulbar symptoms in severely affected patients.  
We report the case of a 41-year-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 Baslo 1, Mahir Yusifov1, Oya Ozturk1, Dilek Atakli1, Mehmet Baris Baslo2 

1Bakirkoy Mazhar Osman Training and Research Hospital for Psychiatric, Neurologic and Neurosurgical 
Diseases, Department of Neurology, Istanbul, Turkey, 2Istanbul University, Istanbul Medical Faculty, Department 
of Neurology, Istanbul, Turkey 

Background:Some 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 anthropometric measurements as well as 
to metabolic syndrome (MS) indices.  
Material and Methods: Fifteen healthy participants and 17 patients with CTS were enrolled. Sensory 
ÁÎÄ ÍÏÔÏÒ ÎÅÒÖÅ ÃÏÎÄÕÃÔÉÏÎ ÓÔÕÄÉÅÓ ÏÆ ÍÅÄÉÁÎ ÁÎÄ ÕÌÎÁÒ ÎÅÒÖÅÓ ÁÎÄ ÔÈÅ ȰÓÅÎÓÉÔÉÖÅȱ ÃÏÍÐÁÒÉÓÏn 
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 patients 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 the 
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 
ÍÅÔÁÂÏÌÉÃ ÓÙÎÄÒÏÍÅ ×ÅÒÅ ÓÉÍÉÌÁÒ ÔÏ ÏÎÅÓ ×ÈÏ ÄÏÎȭÔ ÈÁÖÅ ÉÔȢ #TS patient with MS revealed slightly 
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 responses. 
Short palm length predicts the presence of CTS. MS slightly affects median nerve conduction in 
patients with CTS.  
  



Book of Abstracts 
17th European Congress of Clinical Neurophysiology | Warsaw 5-8 June 2019 

138 

 

P91-T 

Neurophysiological assessment of asymptomatic TTRVal50Met 
carriers (Transthyretin Amyloid  Polyneuropathy) from the endemic 
foci of Mallorca. 
 
Cristina Descals1,2, Mercedes Uson1,2, Carles Montalà1,2, Antonio Figuerola1,2, Ines Losada2, Juan 
González2, Asunción Ferrer2, Eugenia Cisneros2 

1Department of Neurology and Clinical Neurophysiology. H.U.Son Llàtzer , Palma de Mallorca, Spain, 
2Transtyretin Amiloidosis multidisciplinary  unit. H.U. Son Llàtzer, Palma de Mallorca, SPAIN 

Hereditary transthyretin amyloidosis (hATTR) is a rare, multisystem disease caused by amyloid 
deposition, characterized by heterogeneous presentation and symptomatology. Therefore, early 
diagnosis remains a challenge.For carriers of the most common mutation (Val50Met-TTR variant), 
axonal sensorimotor polyneuropathy (AxSMP) and small fiber and autonomic neuropathy (SFN) are 
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 onset 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 cut-off 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 subjects are under suspicion of SFN. 
Early detection of neuropathy, specially the small fiber and autonomic neuropathy, is essential to 
improve diagnosis and prognosis of hATTR-PN. 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 Sahin1, Sibel Karsidag1, Nilgun Cinar1, Miruna Florentina Ates1 

1Maltepe University, Medical Faculty, Department of Neurology, Istanbul, Turkey 

Background:Bariatric surgery is an effective treatment for obesity. However, the number of 
neurological complications including polyneuropathies after bariatric surgery is increasingly 
reported.  
Case Reports: Case1. A 27-year-old female underwent a sleeve gastrectomy (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 electro-neuromyography (ENMG) 
showed a severe amplitude reduction in both motor 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 19-year-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 were normal. 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 for 6 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 mind as 
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 Cee1,2, Stepanka  Brusakova3, Ivan Humhej1 

1Dpt. of neurosurgery, Masaryk hospital, Usti nad Labem, Czech Republic, 2Litnea, Litomerice, Czech Republic, 
3Dpt. of neurology, Masaryk hospital, Usti nad Labem, Czech Republic 

Background:4ÈÅ ÌÏÎÇ ÈÅÁÄ ÔÒÉÃÅÐÓ ÒÁÄÉÁÌÉÓ ÂÒÁÎÃÈ ÔÏ ÁØÉÌÌÁÒÙ ÎÅÒÖÅ ÔÒÁÎÓÆÅÒ ɉȵLeechavenvongs´ 
ÔÒÁÎÓÆÅÒȰɊ ÉÓ ÁÎ ÏÐÔÉÏÎ ÏÆ ÒÅÓÔÏÒÉÎÇ ÔÈÅ ÍÏÔÏÒ ÆÕÎÃÔÉÏÎ ÏÆ ÔÈÅ ÄÅÌÔÏÉÄ ÍÕÓÃÌÅ ÉÎ ÃÁÓÅ ÏÆ ÃÏÍÐÌÅÔÅ 
axillary nerve or C5,6 root injury. The most advantages are anatomic proximity, appropriate 
diameter, intraplexal donor, no grafting, useful functional 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 brachial 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 and Conclusions: 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 5 patients, 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 there 
was no impairment of the triceps brachii function. We consider the injury-to-surgery time is an 
important factor of good results. This group of patients is too small to consider general Conclusions:  
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Let there be light: Inhibition of spikes by photic stimulation in 
mesial temporal lobe epilepsy  

!ÙĥÅ $ÅÎÉÚ %ÌÍÁÌą1, Emel Ur Özçelik2, Nerses Bebek1, Betül Baykan1 

1)ÓÔÁÎÂÕÌ 5ÎÉÖÅÒÓÉÔÙȟ )ÓÔÁÎÂÕÌ &ÁÃÕÌÔÙ ÏÆ -ÅÄÉÃÉÎÅȟ dÓÔÁÎÂÕÌȟ 4ÕÒËÅÙȟ 2Ministry of Health, Kanuni Sultan Suleyman 
Education and 2ÅÓÅÁÒÃÈ (ÏÓÐÉÔÁÌȟ dÓÔÁÎÂÕÌȟ 4ÕÒËÅÙ 

Background:Inhibition 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 patients 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 MTLE-HS patients 
retrospectively. Those EEGs with epileptiform abnormalities have been re-evaluated 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 MTLE-HS patients, 33 of them had at least one available 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 MTLE-HS (n=12). Mean SI during the baseline was 1.17 (SD: 1.4), 
hyperventilation 2.1 (SD: 2.8) and photic stimulation 0.8 (SD: 2.5). SI was significantly lower during 
photic stimulation compared to baseline EEG (p= 0.001). Hyperventilation gave rise to an increase 
in SI (p< 0.000). Intraclass correlation coefficient between scorers was 0.88-0.93.   
Conclusions: Our findings suggest that photic stimulation have a remarkable inhibitory effect on 
epileptiform discharges in MTLE-HS patients.   
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Early EEG characteristics in Hypoxic -Ischemic Encephalopathy 
and outcome at 2 years  

Emilie Bourel -ponchel 1, Fabrice Wallois1, Florence  Flamein2, Marie-Dominique Lamblin3 

1Paediatric clinical neurophysiology, GRAMFC, U1105, Amiens, France, 2Department of neonatology, Jeanne de 
Flandre hospital, CHRU , Lille, France, 3Clinical Neurophysiology, Roger Salengro hospital, CHRU,  Lille,  France  

EEG is an important tool for early cerebral evaluation in neonatal hypoxo-ischemic encephalopathy 
(HIE). The aim of our 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 done before 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 months.   
Eighty four infants completed neurodevelopmental follow-up. 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 correlated 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 first 48 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 1, Ana Teijeira Azcona1, Fernando Ayuga Loro1, Cristina Andrada Brazo1, 
Rosario Almansa Castillo1, Clara Isabel Cabeza Álvarez1 

1Complejo Hospitalario De Toledo, Toledo, Spain 

RATIONALE 
The early and accurate diagnosis of epilepsy is essential. After 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 to unnecessary 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, filling in a specific form and assessment and registration by the on-call 
Neurologist. 2. Case analysis, each morning, by the Epilepsy Team and contact with the Clinical 
Neurophysiologists to perform early EEG within 24-48 hours. 3. Early First Seizure clinic within 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 24-72 hours and 
EEG after sleep deprivation in 63%. All patients have had a neuroimaging test, 100% CT and 60% 
MRI. 
CONCLUSIONS 
In our experience, the EEG wtihin 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 1, Troels Kjær1 

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 automated 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 one 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 eyes-open and eyes-closed conditions. The frequency of the most reactive 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 a gradual 
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 Daneasa 1, Andrei Barborica2, Irina Popa1, Mihai Maliia1, Anca Arbune1, Cristian Donos2, Jan 
Ciurea3, Ovidiu Bajenaru1, Ioana Mindruta1 

1Neurology Department, Emergency University Hospital Bucharest, Bucharest, Romania, 2Physics Department, 
University of Bucharest, Bucharest, Romania, 3Neurosurgery Department, Bagdasar-Arseni Hospital, Bucharest, 
Romania 

Objective: to determine changes in cortical functional connectivity in relation to sleep stage.  
Method:  We analyzed intracranial EEG (iEEG) data recorded from 5 patients with intractable focal 
epilepsy undergoing presurgical work-up 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 non-linear correlation method, H2 (Wendling, 2001). We compared the mean strength 
of overall correlation for each corresponding contiguous pair of cortical contacts in REM versus 
NREM sleep-stage.  
Functional connectivity was evaluated for the whole spectrum of frequencies and supplementary in 
an extended gamma-range (30-120Hz). 
Results: We consistently observed a significant reduction of the mean strength of whole-spectrum 
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 cortex, albeit 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 gamma-spectrum changes did not always 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 gamma-spectrum connectivity. 
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Event Related EEG Brain Oscillations Differentiate Cognitive 
$ÅÃÌÉÎÅ ÉÎ 0ÁÔÉÅÎÔÓ ×ÉÔÈ 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅ  

Bahar Güntekin 1,4, Tuba Aktürk2ȟ %ÂÒÕ  9ąÌÄąÒąÍ1,2, Nagihan  Mantar2ȟ &ÁÄÉÍÅ #ÁÄąÒÃą2, Lütfü 
Hanoglu3,4 

1Istanbul Medipol University, International SÃÈÏÏÌ ÏÆ -ÅÄÉÃÉÎÅȟ $ÅÐÁÒÔÍÅÎÔ ÏÆ "ÉÏÐÈÙÓÉÃÓȟ dÓÔÁÎÂÕÌȟ 4ÕÒËÅÙȟ 
2)ÓÔÁÎÂÕÌ -ÅÄÉÐÏÌ 5ÎÉÖÅÒÓÉÔÙȟ )ÎÓÔÉÔÕÔÅ ÏÆ -ÅÄÉÃÁÌ 3ÃÉÅÎÃÅȟ $ÅÐÁÒÔÍÅÎÔ ÏÆ .ÅÕÒÏÓÃÉÅÎÃÅȟ dÓÔÁÎÂÕÌȟ 4İÒËÉÙÅȟ 
3)ÓÔÁÎÂÕÌ -ÅÄÉÐÏÌ 5ÎÉÖÅÒÓÉÔÙȟ 3ÃÈÏÏÌ ÏÆ -ÅÄÉÃÉÎÅȟ $ÅÐÁÒÔÍÅÎÔ ÏÆ .ÅÕÒÏÌÏÇÙȟ dÓÔÁÎÂÕÌȟ 4ürkiye, 4Istanbul Medipol 
5ÎÉÖÅÒÓÉÔÙȟ 2%-%2ȟ #ÌÉÎÉÃÁÌ %ÌÅÃÔÒÏÐÈÙÓÉÏÌÏÇÙȟ .ÅÕÒÏÉÍÁÇÉÎÇ ÁÎÄ .ÅÕÒÏÍÏÄÕÌÁÔÉÏÎ ,ÁÂȟ dÓÔÁÎÂÕÌȟ 4İÒËÉÙÅ 

Background:Studies on Event Related EEG Brain Oscillations presented essential results on the 
understanding of cognitive brain function and cognitive decline in different pathologies. Event 
ÒÅÌÁÔÅÄ ÏÓÃÉÌÌÁÔÏÒÙ ÄÙÎÁÍÉÃÓ ÉÎ 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅ ɉ0$Ɋ ÈÁÖÅ ÎÏÔ ÂÅÅÎ ÓÔÕÄÉÅÄ ÃÏÍÐÒÅÈÅÎÓÉÖÅÌÙȢ )Î 
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, phase 
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 subjects 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 found in 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 Event-related oscillatory dynamics could successfully 
ÄÉÆÆÅÒÅÎÔÉÁÔÅ ÔÈÅ ÃÏÇÎÉÔÉÖÅ ÄÅÃÌÉÎÅ ÉÎ 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅ ÐÁÔÉÅÎÔÓȢ 4ÈÅ ÄÉÆÆÅÒÅÎÔÉÁÔÉÏÎ ÂÅÔ×ÅÅÎ 
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 -occipital beta phase locking in patients 
×ÉÔÈ 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅ ÁÎÄ ,Å×Ù ÂÏÄÙ ÄÉÓÅÁÓÅ 

%ÂÒÕ 9ąÌÄąÒąÍ1,2, Tuba Aktürk2,3, Lütfü Hanoglu2,4, Bahar Güntekin1,2 

1Istanbul Medipol University, International School of Medicine, Department of Biophysics, Istanbul, Turkey, 
2Istanbul Medipol University, REMER, Clinical Electrophysiology, Neuroimaging, and Neuromodulation Lab, 
Istanbul, Turkey, 3Istanbul Medipol University, Vocational School, Program of Electroneurophysiology, Istanbul, 
Turkey, 4Istanbul Medipol University, School of Medicine, Department of Neurology, Istanbul, Turkey 

Background:Event-related beta responses are related to the visual cognitive process. Beta phase-
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 event-related responses in neurodegenerative diseases are remarkable for 
understanding the mechanisms underlying the pathophysiology. The aim of our study was to 
investigate the event-related beta responses in PDD and DLB patients. 
Material and Methods: 12 DLB, 14 PDD patients and matched 15 healthy controls were included in 
the study. There was no significant difference for the Mini-Mental State Examination score between 
the patient groups. EEG recordings were performed from 32 different locations during visual 
oddball paradigm. Phase-locking analysis was performed 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 higher 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. 
Conclusions: The present study showed that dementia characterized by a cognitive decline is 
ÒÅÆÌÅÃÔÅÄ ×ÉÔÈ ÄÅÃÒÅÁÓÅÄ ÂÅÔÁ ÐÈÁÓÅ ÌÏÃËÉÎÇ ÉÎ ÐÏÓÔÅÒÉÏÒ ÁÒÅÁÓ ÉÎ ÂÏÔÈ 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅ ÁÎÄ ,Å×Ù 
body disease. The decreased event-related beta phase locking could be a candidate of biomarkers 
for dementia in PDD and DLB patients. 
+ÅÙ 7ÏÒÄÓȡ %%'ȟ 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅȟ ,Å×Ù ÂÏÄÙ ÄÉÓÅÁÓÅȟ ÂÅÔÁ 
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Anterior EEG slowing in Dementia with Lewy Bodies: a 
multicenter European cohort study.  

Laura Bonanni 1, Raffaella Franciotti, Flavio Nobili, Milica Kramberger, John-Paul Taylor, Marco 
Onofrj, Dag Aarsland 
1University G. D'annunzio Of Chieti-pescara, Chieti, Italy 

Background:EEG slowing with pre-alpha dominant frequency in posterior derivations is a 
supportive biomarker for Dementia with Lewy Bodies diagnosis, with high predictive value for the 
ÄÉÆÆÅÒÅÎÔÉÁÌ ÄÉÁÇÎÏÓÉÓ ×ÉÔÈ !ÌÚÈÅÉÍÅÒȭÓ $ÉÓÅÁÓÅȢ  4ÈÅ ÁÐÐÅÁÒÁÎÃÅ ÏÆ Á ÐÒÅ-alpha rhythm is 
considered to be linked to a dysfunctional thalamo-cortical 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 anterior-posterior 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 Centers of the European dementia 
with Lewy bodies Consortium.  EEG spectra values, divided into delta, theta, pre-alpha, 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 pre-alpha 
and alpha was lower in anterior than posterior derivations (4·10-3; 1·10-7), due to the prevalence 
of delta/theta in anterior derivations. In 11% of patients, pre-alpha 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 Gough1, Christine  Hoggins1, Rob Donkin1, Vizmary Montes2 

1Aneurin Bevan University Health Board, St Woolos Hospital, Newport, South Wales, United Kingdom, 2Cardiff & 
Vale University Health Board, Cardiff, South Wales, United Kingdom 

Background:Recording electrocardiogram (ECG) during an electroencephalogram (EEG) is common 
practice despite physiologists receiving no formal ECG training. ECG abnormalities may require 
urgent attention. In a remote deÐÁÒÔÍÅÎÔ ×ÉÔÈÏÕÔ ÃÌÉÎÉÃÉÁÎÓȟ ÒÅÓÐÏÎÓÉÂÉÌÉÔÙ ÆÏÒ ȬÆÌÁÇÇÉÎÇ-ÕÐȭ 
concerning ECGs falls on physiologists. This retrospective analysis explores the current practice and 
consequential outcomes of reporting ECG abnormalities in EEGs. 
Methods: EEG reports, clinician letters and cardiology investigations were collated retrospectively, 
using a convenience sample of 13 outpatients (11-74 years) who had an EEG that featured an 
ÕÎÓÐÅÃÉÆÉÅÄ %#' ȬÉÒÒÅÇÕÌÁÒÉÔÙȭ ÎÏÔÅÄ ÂÙ ÔÈÅ ÐÈÙÓÉÏÌÏÇÉÓÔȢ 
Results: EEG referral reasons varied from transient-loss of consciousness to a range of possible 
ÓÅÉÚÕÒÅ ÔÙÐÅÓȢ ρς ÏÆ ÔÈÅ ρσ %%' ÒÅÐÏÒÔÓ ÉÎÃÌÕÄÅÄ %#' ȬÉÒÒÅÇÕÌÁÒÉÔÉÅÓȭ ÎÏÔÅÄ ÂÙ ÔÈÅ ÐÈÙÓÉÏÌÏÇÉÓÔȢ σ 
cases were confirmed in consultant reports, 2 included both a physiologist and consultant mention 
of the ECG. Only 1 patient demonstrated clinical changes during the test. Average time from for a 
diagnostic report was 29 days post-EEG.  
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 
%#'ȭÓ ÁÎÄ %ÃÈÏÃÁÒÄÉÏÇÒÁÍÓ ÄÉÒÅÃÔÌÙ ÆÏÌÌÏ×ÉÎÇ %%' ÒÅÓÕÌÔÓȢ 
Conclusion: 0ÈÙÓÉÏÌÏÇÉÓÔ ÒÅÐÏÒÔÉÎÇ ÏÆ %#'Ó ÈÉÇÈÌÉÇÈÔÅÄ ÓÅÖÅÒÁÌ ÐÏÓÓÉÂÌÅ ȬÆÁÌÓÅ ÐÏÓÉÔÉÖÅÓȭ ÄÅÔÅÒÍÉÎÅÄ 
un-noteworthy by consultants. Current waiting times for results in a remote department leaves 
ÐÈÙÓÉÏÌÏÇÉÓÔÓ ÕÎÔÒÁÉÎÅÄ ÉÎ %#' ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÔÏ ȬÆÌÁÇ ÕÐȭ ÐÏÔÅÎÔÉÁÌ ÁÂÎÏÒÍÁÌÉÔÉÅÓȢ #ÏÎÓÅÑÕÅÎÔÌÙȟ 
physiologist roles are expanding and systems must be in place to assure patient safety. 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 Jacques4, Jacques Jonas1,2, Louis Maillard1,2, Sophie Colnat-Coulbois1,3, 
Bruno Rossion1,2,4 

1CNRS, UMR7039, Neuroscience Systems & Cognition, Nancy, France, 2University Hospital, Neurology 
Department, Nancy, France, 3University Hospital, Neurosurgery Department, Nancy, France, 4Psychological 
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 face-selective response in human scalp 
electroencephalographic (EEG) recordings, peÁËÉÎÇ ρχπױÍÓ ÁÆÔÅÒ ÓÔÉÍÕÌÕÓ ÏÎÓÅÔ ÁÔ ÏÃÃÉÐÉÔÏ-
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 (IOG) would rather generate earlier face-selective 
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 in the 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 the lateral 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 external/ventral 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 provide evidence that the 
IOG is a major cortical generator of the face-selective 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 1,2, Niels K. Focke1, Carsten H. Wolters3, Walter Paulus1 

1Department of Clinical Neurophysiology, University Medical Center, Georg-August University, Göttingen, 
Germany, 2Brain and Behaviour Cluster, School of Medical Science, Universiti Sains Malaysia, Kubang Kerian, 
Malaysia, 3Institute for Biomagnetism and Biosignal Analysis of Muenster, Muenster, Germany 

Background:Most 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 protocol 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 0.365mA/cm2 
to 0.539mA/cm2 which is about 10 times higher than standard 35cm2 (0.029mA/cm2) and 16cm2 
(0.062mA/cm2) 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 with 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 -ÂÒÁÉÎÓÔÅÍȭÓ ÉÎÔÅÇÒÉÔÙ 

Vizmary J Montes Pena1,  Jose L  Boada Cuellar1,  Monica Martin Risco2, Juan F Sanchez Ortega2, 
Helena Benito Naverac3 

1Department of Neurophysiology. Lozano Blesa  University Hospital, , Spain, 2Department of Neurosurgery. 
Lozano Blesa University Hospital, , Spain, 3Department of Anesthesiology. Lozano Blesa University Hospital, , 
Spain 

Background:Brainstem 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 laryngeal-adductor-reflex (LAR). 
Methods: Case-1: A 62-year-old woman who underwent resection of a large left-Vestibular-
Schwannoma. Case-2: A 32-year-old man scheduled for resection of a right-sided-CPA-meningioma.  
IONM technique consisted in the monitoring of corticobulbar, motor, somatosensory and brainstem-
auditory evoked-potentials, blink-reflex, LAR and cranial nerve mapping. LAR was evoked by 
applying a single electrical stimulus on the laryngeal mucosa using surface-electrodes attached to 
the endotracheal-tube (EET), recording the R1/R2 responses contralateral 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 patients during the resection of the tumor adjacent to X 
cranial-nerve, a significant drop in blood-pressure and heart-rate 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. 
Conclusions: LAR is a method that continuously monitors the afferent-efferent-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 Pena1,  Jose L Boada Cuellar1,  Beira Guzman Carreras1, Alfonso Millera 
Escarlatin2,  Javier Deus Fombellida2, Rafael Gonzalez Enguita3 

1Department of Neurophysiology. Lozano Blesa University Hospital, Zaragoza, Spain, 2Department of General 
Surgery. Lozano Blesa University Hospital, Zaragoza, Spain, 3Department of Anesthesiology. Lozano Blesa 
University Hospital, Zaragoza, Spain 

Background:Intraoperative-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 technique includes both vagus and RLN direct stimulation. We have substituted 
this method with the IONM-recording of the LAR and correlated its changes with immediate and 
long-term EMG-ENT outcome in a case series of 45 patients. 
Methods: All patients underwent pre-postoperative direct laryngoscopy and thyroarytenoid EMG 
assessment (ENT within 24-h, EMG within 4-weeks after surgery). LAR was elicited by applying a 
single electrical stimulus on the laryngeal mucosa from surface-electrodes (ES) embedded in the 
endotracheal-tube (ETT) (duration 0.1-1 ms, intensity 6-8 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 responses were the critical parameters for 
IONM interpretation. 
Results: From 45 patients (9-males; 36-females; age 28-81 years) 38 underwent bilateral 
thyroidectomy, and seven underwent hemithyroidectomy. All cR1 responses were elicited 
bilaterally at the onset of surgery. There was a reversible-temporary unilateral cR1 decrease-
response in 6 cases, all presented with normal ENT-EMG postoperative result. A sustained unilateral 
cR1 drop-response occurred in 6 cases, all six showing ENT (paresis-paralysis) and EMG (sub-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 thyroid surgery 
with immediate and long-term EMG-ENT 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 Kostenko1, Nastasia Arkhipova1, Vadim Basharin2, Pavel Tolkach2, Sergey 
Lytaev1, Valerii Chyornyi2, Mikhail Aleksandrov1 

1Almazov National Medical Research Centre, Saint Petersburg, Russian Federation, 2S. M. Kirov Military Medical 
Academy, Saint-Petersburg, Russian Federation 

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 anesthesia 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 21-65, BMI < 35) with various intracranial masses were 
analyzed. All patients underwent surgery in Polenov Russian Neurosurgical Institute in 2014-2017. 
In 21 cases inhalation anesthesia with sevoflurane was administered at minimal alveolar 
concentrations (MAC) of 0,5-1,2. Intravenous propofol was administered in 39 cases at the dose of 
3-7 mg/kg/h. BEA was recorded with Mitsar-EEG-201 hardware (Saint-Petersburg, Russia). EEG 
was recorded with 6 needle electrodes located according to an adjusted international 10-20 system. 
ECoG was recorded with 2x4 grid electrodes (AdTech, USA). Probit analysis was applied to assess 
the dose-effect relationship. ED50 of anesthetic inducing BSP in EEG or ECoG in 50% of the patients 
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 1,08±0,18 for EEG. 
Conclusions 
EEG-based techniques for anesthesia level assessment may be less sensitive than ECoG-based.   
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Intraoperative electrophysiological neuro -monitoring in 
neurosurgery: Preliminary experience, pitfalls, theoretical and 
practical limitations.  
 
Abderrahmane CHAHIDI 1, Said AIT BENALI2 

1Société Marocaine De Neurophysiologie, TAGZIRT, Morocco, 2Mohammed VI University Hospital, Marrakesh, 
Morocco 

Intraoperative neuro-monitoring is one of the minimally invasive neurosurgery techniques 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 and discuss the value of these recordings technics in 
neurosurgery. 
The series include thirty-six cases: twenty cases  of awake surgery for low-grade glioma  in or near 
the eloquent areas, four scoliosis, two spina bifida, two traumatic cervical spine, two cases of 
cervical disc herniation, one lumbar neuroma, one case of facial hemi-spasm, 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 1, Mikhail Aleksandrov1, Aleksey Ulitin1 

1Almazov National Medical Research Centre, Saint-petersburg, Russian Federation 

Background 
High-frequency oscillations (HFOs) are associated with epileptogenesis. Nevertheless, clinical 
implications of this marker are still limited. The objective of this study was to determine the 
diagnostic efficacy of high-frequency electrocorticography (HF-ECoG) in structural epilepsy surgery. 
Material and methods 
This is a retrospective study of 32 patients who underwent surgery for tumor-associated (subgroup 
1, 11 pts) or pharmacoresistant (subgroup 2, 21 pts) epilepsy in Polenov Russian Neurosurgical 
Institute in 2017-2018. Comparison group included patients with tumors without epilepsy. HF-
ECoG in all patients was recorded with subdural grid electrodes (AdTech, USA) before and after 
lesion resection via Mitsar-EEG-202 hardware (Russia). Epilepsy surgery outcome was assessed in 
12 months postoperatively. The recordings were visually analyzed and HFO index (HFOi) was 
calculated. HFOi is the maximum of HFO-compromised seconds in all artifact-free minute-long 
epochs of HF-ECoG. 
Results 
Postoperatively in 25% of the cases in subgroup 1 and 50% of subroup 2 patients had seizures. 
Preresective HF-ECoG in comparison group showed morphologically similar HFOs to those in 
epilepsy patients. Preresective HFOi was higher in subgroup 2 vs 1 (mean - 27±13,2% vs 
13,6±11,3%), probably due to the duration and severity of the disease. Presence of HFOs in 
postresective HF-ECoG 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%. 
Conclusions 
HFOs reflect the processes of epileptogenesis. HF-ECoG provides an opportunity to predict seizure 
outcome. However, this technique is still not considered self-sufficient 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 

Background:motor 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  D-wave 
is considered 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 myelopathy underwent 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 0,6-0,8 MAC was added.  In all 
patients before intubation MEPs threshold for m. 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 and amplitude decrease were detected 
in all patients Group2.  In 6 patients of Group 1 (4 ɀ unilaterally, 2 ɀ bilaterally) and  4 patients of 
Group 2 (2ɀ unilaterally, 2 ɀ bilaterally) during surgery MEPs responses were lost; though there 
were observed no signs 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 ɀ because of traction manipulations and 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 Demchenko1, Dmytro Petrenko2, Andrey Mezencev2 

1Institute 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 potentials (TcMEP) during spinal surgery is a great problem, 
because surgical team is required to adequately interpret the real-time 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 aged 5-43 
years and underwent surgery between 2013-2017. 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 200-250V 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 increasing 
Tc power to 450-630V the potentials returned to baseline. In 30 (20%) cases were observed loss 
MEP ɀ in 24(80%) the potentials returned after washing the wound with a warm solution and rising 
arterial pressue; in 5 (16,6%) cases ɀ after surgical correction 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 its chronic 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 Ulitin1, Irina Kostenko1, Malik Tastanbekov1, Stanislav Malyshev1, 
Olga Toporkova1 

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 associated with 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 18-77) with GBT located in the MCA were analyzed. All 
patients underwent tumor resection in Polenov Russian Neurosurgical Institute in 2014-2016. 
IOMM was performed utilizing «IOM ISIS» hardware (Inomed, Germany). The trial group included 
30 patients with TRE. Eleven patients in control group had GBT without TRE. Motor function was 
assessed postoperatively according to a conventional 6-grade score. Impairment degree and 
duration were estimated. 
Results 
The presence of TRE does not reduce the possibility of the motor response during IOMM (odds ratio 
ɀ 1.0 (95% confidence interval 0.2 ɀ 4.3)). However, current levels sufficient for IOMM in the trial 
group were significantly higher than in control group (22 ɀ 25 mA vs 16 ɀ 20 mA respectively; 
p<0.01). In the early postoperative period there was 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 performed 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 patients ɀ longitudinal 
study.  

!ÎÎÁ 3ÏÂÁďÓËÁ1, Leszek Czerwosz2ȟ !ÎÎÁ 3ÕčÅË3ȟ 2ÁÆÁč 2ÏÌÁ4ȟ )×ÏÎÁ 3ÔöÐÎÉÁË3, Maria  Rakowicz-
2ÁÃÚÙďÓËÁ1 

1Department of Clinical Neurophysiology, Institute of Psychiatry and Neurology, Warsaw, Poland, 2Department of 
Respiration Physiology, Mossakowski Medical Research Centre, Polish Academy of Sciences, Warsaw, Poland, 
3Department of Genetics, Institute of Psychiatry and Neurology, Warsaw, Poland, 4Department of Neurology, 
Military Institute of Aviation Medicine, Warsaw, Poland 

BACKGROUND:Spinocerebellar 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 a 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. 
METHODS: The subjects were: 26 symptomatic SCA1 patients (aged 39.2±12.4 years, CAG 50.7±6.3) 
with mean disease duration 5.5 ±5.1 and 38 age- and 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 open (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). 
RESULTS: All the COP sway measures have differed statistically 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: Our 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 Görkem Özyurt2, Mehmet Berke Göztepe1ȟ +ÅÍÁÌ 3ąÔËą 4İÒËÅÒ2 

1Akdeniz University, Faculty of Medicine, Antalya, Turkey, 2Koç University, School of Medicine, Physiology 
$ÅÐÁÒÔÍÅÎÔȟ dÓÔÁÎÂÕÌȟ 4ÕÒËÅÙ 

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 recruitment, 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 M-response at SEMG of TA muscle and MLR in SOL-
SEMG as well as accumulation of SMUs between 50-120 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 CUSUM. 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 SEMG 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 Ia reciprocal inhibition followed by a stretch-induced reflex response in the 
SOL. The first response was due to the well-known Ia-IPSP pathway connecting antagonist muscles 
and the second response, the so-called MLR in the literature, was an indirect stretch reflex response 
caused by the M-response in the TA muscle.  
This Project (3135) was supported by Akdeniz University Scientific Research Unit.  
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Medium latency Soleus reflex responses induced by 
transcranial magnetic and peroneal nerve stimulation.  

Mehmet Berke Göztepe3, Mustafa Görkem Özyurt2ȟ +ÅÍÁÌ 3ąÔËą 4İÒËÅÒ2, Hilmi Uysal 1 

1Akdeniz University, Faculty of Medicine, Department of Neurology, Antalya, Turkey, 2Koç University School of 
-ÅÄÉÃÉÎÅȟ 0ÈÙÓÉÏÌÏÇÙ $ÅÐÁÒÔÍÅÎÔȟ dÓÔÁÎÂÕÌȟ 4ÕÒËÅÙȟ 3Akdeniz University, Faculty of Medicine, Antalya, Turkey 

Background;  
Sudden foot dorsiflexion generates 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 (SOL-MLR). Similarly, 
transcranial magnetic stimulation (TMS) of motor cortex corresponds to the leg area evokes a 
response analogous to SOL-MLR, referred to as soleus motor evoked potential 80 (SOL-MEP 80). 
Material and Methods; 
In this study, the origin of SOL-MLR and SOL-MEP 80 were investigated in 15 healthy volunteers 
using surface electromyography. SOL-MEP 80 was evoked by non-invasive TMS of leg area of motor 
cortex on the scalp using a round coil. On the other hand, SOL-MLR 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 SOL-MLR and SOL-MEP 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 SOL-MLR and TA direct motor response was 64,0 +/- 4,0 ms while 
the difference was 61,4 +/- 5,6 ms between SOL-MEP 80 and TA-MEP. 
Conclusions;  
Comparable latency features and similar behavior pattern of the responses propose that SOL-MLR 
and SOL-MEP 80 may have a related origin. 
This project (3135) supported by Akdeniz University Scientific Research Unit. 
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The physiologic complexity of hand tremor motion identifies 
the Parkinsonian tremor and essential tremor  

Junhong Zhou2, Dongning Su1, Zhu Liu1, Shuo Yang1, Ying Wang1, Hua Pan1, Tao Feng1 

1Center for Neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing, China, 2Hinda and Arthur 
Marcus Institute for Aging Research, Hebrew SeniorLife, Roslindale, USA, 3Harvard Medical School, Boston, USA 

Background:Tremor is a common movement 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 
ȰÃÏÍÐÌÅØȱȢ 4ÈÅ characteristics of 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. 
Methods: Forty-eight participants with clinically-diagnosed PT and 48 age-matched participants 
with ET completed this study. The 30-second 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 UPDRS-III scores (r2>0.20, 
p<0.006). 
Conclusions: We here demonstrate first-of-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 and severity, which may thus serve as a novel marker to help the 
identification of these pathological conditions in clinical practice.  



Book of Abstracts 
17th European Congress of Clinical Neurophysiology | Warsaw 5-8 June 2019 

164 

 

P26-F 

A role for tremor analysis in the differential diagnosis of PD and 
MSA 

Dongning Su1, Shuo Yang1, Wanli Hu4, Dongxu Wang1, Wenyi Kou1, Zhu Liu1, Ying Wang1, Huizi 
Ma1, Junhong Zhou2, Hua Pan1, Tao Feng1 

1Center for neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing, China, 2Hinda and Arthur 
Marcus Institute for Aging Research, Hebrew SeniorLife, Boston, USA, 3Harvard Medical School, Boston, USA, 
4Beijing Chaoyang Hospital, Capital Medical University, Beijing, China 

"ÁÃËÇÒÏÕÎÄȾ/ÂÊÅÃÔÉÖÅÓȡ 4ÈÅ ÉÄÅÎÔÉÆÉÃÁÔÉÏÎ ÂÅÔ×ÅÅÎ 0ÁÒËÉÎÓÏÎȭÓ disease (PD) and multiple system 
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 and 49 MSA-P 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 MSA-P group was significantly higher in upper limbs (p 0.05), but the RTOR 

(75.6% vs 20.4%, ʔ2=39.181, p 0.001) and the HOR of both resting and posture tremor (75.0% vs 

7.9%, ʔ2=46.619, p 0.001) in MSA-P were significantly lower. For early-stage patients, the 
difference of harmonic occurrence rate between PD group and MSA-P group remained (87.5% vs 
4.3%, ʔ2=27.565, p 0.001). The harmonic discriminated early PD from MSA-P 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 non-invasive 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 l magnetic 
stimulation  

Gintaute Samusyte1,2,3, Hugh Bostock1, John Rothwell1,  Martin Koltzenburg1,2 

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 Kingdom, 3Neurology Clinic, The Hospital of Lithuanian University of Health 
Sciences Kauno Klinikos, Kaunas, Lithuania 

Conventionally, 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 response of a specific size and 
obtained by threshold-tracking. Here, we compare threshold-tracking to well-established RMT 
estimation methods. 
RMT with conventional cut-off value of 0.05 mV was measured in 24 healthy volunteers (11 men; 
median age 22 (range 18-55) years; all self-reported right -handed) from the dominant first dorsal 
interosseous muscle using three Methods: i) relative frequency (RF, 10/20 positive trial rule), ii) 
adaptive maximum-ÌÉËÅÌÉÈÏÏÄ ÐÒÏÃÅÄÕÒÅ ȬÂÅÓÔ 0%34ȭ ɉ0ÁÒÁÍÅÔÅÒ %ÓÔÉÍÁÔÉÏÎ ÂÙ 3ÅÑÕÅÎÔÉÁÌ Testing), 
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, PEST 
50.3±8.2, TT 50.9±9.1% maximum stimulator output (MSO); rmANOVA, p=0.228), but the duration 
of procedure differed considerably (number of stimuli: RF 60±26, PEST 19±2, TT 12±4; rmANOVA, 
p<0.001). All methods had excellent reproducibility (intraclass correlation coefficients: RF 0.89, 
PEST 0.90, TT 0.88) and similar test-retest 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 threshold-tracking offers an 
improved speed without fundamentally compromising reliability of repeated measurements. While 
probabilistic methods provide point estimates only, threshold-tracking 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 Lindqvist 1, Nils Wolfram1 

1Departement of clinical neurophysiology, Rigshospitalet-Glostrup, Copenhagen, Denmark 

Background: 
Carpal tunnel syndrome is a well known entity. Patients are shared within multiple clinical 
specialities both surgical and medical. The true difficulty 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 studies(EDX). In our clinic high resolution ultrasound(HRUS) is gaining teritory 
×ÈÅÎ ÔÈÅ ÃÌÉÎÉÃÁÌ ÐÉÃÔÕÒÅ ÉÓ ÎÏÔ ȰÃÌÅÁÎ ÃÕÔȱȢ 4ÈÅ ÃÕÒÒÅÎÔ ÓÔÕÄÙ ÉÓ Á ÃÏÌÌÅÃÔÉÏÎ ÏÆ ÎÏÒÍÁÔÉÖÁ ÄÁÔÁ ÏÎ ÔÈÅ 
sonographic appearance of the normal median nerve under the ligament in the 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 under 
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 wrist-to 
forearm ratio. 
Results: 
The greatest difference between the maximal and 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-Becsi1, Janus Kaufmann Lindqvist1, Nils Wolfram1 

1Department of Clinical Neurophysiology Rigshospitalet, Glostrup, Denmark 

Background:Patients with end stage 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 fistula): 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 had DM 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-Becsi1, Janus Kaufmann Lindqvist1, Nils Wolfram1 

1Department of Clinical Neurophysiology Rigshospitalet, Glostrup, Denmark 

Background:CTS (carpal tunnel 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 ultrasonography) 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 were diagnosed 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 segmental 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 non-invasive and reliable method, that  allows diagnostic accuracy 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 ul trasound improves fasciculation detection in some 
muscle in patients with amyotrophic lateral sclerosis  

Dejan Georgiev1ȟ .ÅĿÁ +ÁÍÉÎ1, Gregor Omejec1, Janez Zidar1 

1Institute of Clinical Neurophysiology, Ljubljana, Slovenia 

Background:Fasciculations represent 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 and Methods: 12 patients (4 females, mean age 68.75±12.04, mean disease duration 
4.25±2.09) diagnosed with amyotrophic lateral 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 
ÎÕÍÂÅÒ ÏÆ ÆÁÓÃÉÃÕÌÁÔÉÏÎÓ ÆÒÏÍ ÔÈÅ %-' ÁÎÄ -53 ÒÅÃÏÒÄÉÎÇÓȢ 3ÐÅÒÍÁÎȭÓ ʍ was used to assess 
interrater reliability. Wilcoxon sign-ranked test was used to compare the number of fasciculations 
detected by the use of EMG vs. MUS.  
Results: There interrater reliability was excellent (ʍ=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 
(p=0.753)Ȣ (Ï×ÅÖÅÒȟ ÔÈÅ ÎÕÍÂÅÒ ÏÆ -53 ÄÅÔÅÃÔÅÄ ÆÁÓÃÉÃÕÌÁÔÉÏÎÓ ɉ-ÄÎЀυȟ )12Ϝϟ-ϡϟЀς-23) in the RF 
muscle was significantly higher compared to the number of EMG detected fasciculations (Mdn=2, 
)12Ϝϟ-ϡϟЀπ-10, p=0.008). 
Conclusions: MUS seems to be superior to EMG in detecting 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 Pugley1, Yiyang Lin -Miao1, Alba León Jorba1, Nuria Álvarez López-Herrero1, 
Jesús Ares Vidal2 

1Clinical Neurophysiology Department. Hospital del Mar, Barcelona, Spain, 2Diagnostic Imaging Department. 
Hospital del Mar, 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 increase 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 which performing NUS at the same appointment as electromyography (EMG) 
and neurography implied a change in diagnosis and treatment. A 55-year-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 to triceps innervation, indicating a posterior 
interosseous nerve (PIN) syndrome. Additionally, a NUS exploration of the median, cubital and 
radial nerves was performed, and a hypo-anechoic mass was identified close to the supinator 
muscle and in contact with 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 added value 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, Sigurjón Stefansson1, Fernando Bazán2, Eysteinn Ívarsson1, Aron Dalin 
Jónasson1, Ingvar Hákon Ólafsson3, Paolo Gargiulo4 

1Clinical Neurophysiology Unit, Neurology Department, National University Hospital of Iceland, Reykjavik, 
Iceland, 2Radiology Department, National University Hospital of Iceland, Reykjavik, Iceland, 3Neurosurgery 
Department, National University Hospital of Iceland, Reykjavik, Iceland, 4School of Science and Engineering, 
Reykjavik University, Reykjavik, Iceland 

Background: 
Ultrasound muscle thickness (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 cm from the 
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 (sEMG) 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, isometric contraction and isokinetic 
contraction-extension.  
With relaxed muscle and the elbow at 110-120° 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 contraction. We used Natus InVisus 12 MHz transducer. Muscle activity was recorded 
continuously using Kine wireless sEMG Icelandic equipment with a sensor placed on the line 
between the medial acromion and the cubital fossa at 1/3 from the cubital fossa. Maximal voluntary 
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 20-30% increment of MT after the 2 minutes concentric contraction 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, Andrè Dufour2, Giulia Di Stefano1, Andrea Truini1 

1Department of Human Neuroscience Sapienza University, Rome, Italy, 2LNCA, U7364, University of 
Strasbourg/CNRS, Strasbourg, France 

Background:To 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 micro-Peltier elements able to steep cooling ramps of up 
to -300°C/s we recorded cold evoked potentials after stimulation of the supraorbital and perioral 
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 30-ms longer, consisting of a vertex complex, 
preceded by a negative component over the contralateral temporal areas. Unlike LEPs, perioral 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 complementary information 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 small-fibres and 
might be useful for investigating patients with facial neuropathic pain.   
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Brainstem auditory evoked potentials in patients with primary 
3ÊĘÇÒÅÎȭÓ ÓÙÎÄÒÏÍÅ  

Marta Waliszewska - 0ÒÏÓĕč1, Agata Sebastian2, Edyta Dziadkowiak1, Piotr Wiland2ȟ 3čÁ×ÏÍÉÒ 
Budrewicz1, Maria Ejma1 

1$ÅÐÁÒÔÍÅÎÔ ÏÆ .ÅÕÒÏÌÏÇÙȟ 7ÒÏÃčÁ× -ÅÄÉÃÁÌ 5ÎÉÖÅÒÓÉÔÙȟ 7ÒÏÃčÁ×ȟ 0ÏÌÁÎÄȟ 2Department of Rheumatology and 
)ÎÔÅÒÎÁÌ -ÅÄÉÃÉÎÅȟ 7ÒÏÃčÁ× -ÅÄÉÃÁÌ 5ÎÉÖÅÒÓÉÔÙȟ 7ÒÏÃčÁ×ȟ 0ÏÌÁÎÄ 

Background:0ÒÉÍÁÒÙ 3ÊĘÇÒÅÎȭÓ ÓÙÎÄÒÏÍÅ ɉÐ33Ɋ ÉÓ Á ÃÈÒÏÎÉÃ ÁÕÔÏÉÍÍÕÎÅ ÅØÏÃÒÉÎÏÐÁÔÈÙ 
characterized by dysfunction of exocrine glands. Central nervous system (CNS) involvement is 
estimated to be present in 3-60% patients with pSS. The aim of our study was to evaluate 
parameters of brainstem auditory evoked potentials (BAEP) in pSS patients without clinical 
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 age-matched were studied. They did not suffer from disease that 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 analysis was 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 I and V latency and mean 
wave III-V and I-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 
  



Book of Abstracts 
17th European Congress of Clinical Neurophysiology | Warsaw 5-8 June 2019 

174 

 

P36-F 

Neurophysiological assessment of cognitive functions in 
patients with multiple sclerosis  

Magdalena Torbus-Paluszczak2, "ÅÁÔÁ lÁÂÕÚ-Roszak1, Ewa Niewiadomska3ȟ 0Á×Åč $ÏÂÒÁËÏ×ÓËÉ4 

1Medical University Of Silesia, Faculty Of Public Health, Department Of Basic Medical Sciences, Bytom, Poland, 
2Medical University of Silesia, Department of Neurology in Zabrze, Zabrze, Poland, 3Medical University of Silesia, 
Faculty of Public Health in Bytom, Department of Biostatistics, Bytom, Poland, 4University of Humanitas, Institute 
of Psychology, Sosnowiec, Poland 

Background:Cognitive dysfunction concerns about 40% to 75% of subjects with multiple sclerosis 
(MS). The aim of the study was to check the usefulness 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 groups: A - 30 patients with short disease duration 
(time from first symptoms was less than 5 years); and B - 31 patients with long disease duration 
(time from first symptoms was more than 10 years). Neurophysiological tests were performed in all 
patients: event related 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 subscales (Lacks 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 event-related potential P300. 
Conclusions: Event related potential (P300) is useful in clinical practice to assess cognitive functions 
in MS patients.  
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Predictors of cognitive impairment in patients with mine blast 
injury  

OleksanSolonovych 1 

1The State Institution "romodanov Neurosurgery Institute, National Academy Of Medical Science Of Ukraine", 
Kiev, Ukraine 

Background:Mine blast injury is accompanied by traumatic brain injury (TBI) in 60-100% of cases. 
TBI is associated with cognitive impairment (CI). However, predictors of CI in this patients (pts) are 
studied insufficiently. 
Material and Methods: 115 men aged 18 to 45 years with mild TBI caused by using of mine-blasting 
weapons. Cognitive functions were evaluated by using MoCA test, HADS scale. Cognitive dysfunction 
×ÁÓ ÄÅÆÉÎÅÄ ÁÓ -Ï#Á Ѕ ςυ ÓÃÏÒÅÓȢ "ÅÓÉÄÅÓ ÒÏÕÔÉÎÅ ÅØÁÍÉÎÁÔÉÏÎȟ ÎÅÕÒÏÐÈÙÓÉÏÌÏÇÉÃÁÌ ÍÅÔÈÏÄÓ ÓÕÃÈ ÁÓ 
quantitativ e electroencephalography (qEEG) and cognitive evoked potentials P300 (CEP P300), 
were performed. 
Results. In binary logistic regression predictors CI were complaints on headache and fatigability (OR 
2.52, 95% CI 2.6-59.7, p = 0.02), increased tendon reflexes (OR, 2.6, 95% CI 1.24-2.32, p = 0.017), 
higher HADS anxiety level (OR-1.8, 95% CI 1.59-2.2, p = 0.04), changes of alpha rhythm frequency 
(OR-1.02, 95% CI 1.01-1.04, p = 0.004), decrease of alpha rhythm amplitudes (OR - 1.07, 95% CI 
1.03ɀ1.11, p <0.001), dysfunction of nonspecific median structures (OR 1.02, 95% CI 1.0ɀ1.04, p = 
0.033), decrease of P3 peak amplitude (OR 2.6, 95 % CI 1.14-5.9, p = 0.003) and increase of CEP 
P300 latency (OR 1.07, 95% CI 1.03-1.12, p = 0.002). In multinomial logistic regression the 
independent predictors of CI were decrease of alpha rhythm amplitudes, decrease of P3 peak 
amplitude and increase of CEP P300 latency. 
Conclusions: changes in qEEG and CEP P300 parameters are reliable independent predictors of CI in 
pts with TBI affected by mine blast trauma. 
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Motor evoked potentials elicited by TMS in Hirayama disease ɀ 
systematic review of the literature.  

Jan Bembenek1ȟ "ÏŀÅÎÁ +čÙÓÚ2, Iwona Kurkowska-*ÁÓÔÒÚöÂÓËÁ2 

1Department of Clinical Neurophysiology, Institute of Psychiatry and Neurology , Warsaw, Poland, 22nd 
Department of Neurology, Institute of Psychiatry and Neurology, Warsaw, Poland 

Background: 
Hirayama disease (HD) is a rare motor disorder mainly affecting young men. It is characterized by 
atrophy and unilateral weakness of forearm and hand muscles corresponding to a C7-T1 myotome 
distribution. The progression is usually self-limiting. The etiology of HD is not fully understood. 
Motor evoked potentials (MEPs) 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 
ÅÌÉÃÉÔÅÄ -%0Ó ÉÎ ($ ÕÎÔÉÌ πςȢπρȢςπρω ÕÓÉÎÇ ËÅÙ ×ÏÒÄÓȡ ȰÍÏÔÏÒ ÅÖÏËÅÄ ÐÏÔÅÎÔÉÁÌÓ (ÉÒÁÙÁÍÁȱ ÁÎÄ 
ȰÔÒÁÎÓÃÒÁÎÉÁÌ ÍÁÇÎÅÔÉÃ ÓÔÉÍÕÌÁÔÉÏÎ (ÉÒÁÙÁÍÁȱȢ  
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 in one 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 studies in 14.3-100% 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 1ȟ /ÎÕÒ 9ąÌÄąÚ1ȟ ¤ÅÙÄÁ "ÁÙÉÌ1 

1Departmant of Neurology, Ondokuz Mayis University, Samsun, Turkey 

Background:Vitamin b12 is a water-soluble vitamin and a wide variety of neurologic 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 asymptomatic patients. 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 of a 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 prolonged (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 reason 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 patients 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  

Søren Ørskov1, Christina Shen-Zhuang Nielsen1, Kirsten Pugdahl1, Anders Fuglsang-Frederiksen1, 
Hatice Tankisi1 

1Aarhus University, Århus N, Denmark 

Background 
Recently developed threshold tracking TMS (TT-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 conventional 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 the relationship between SICI measurements and age.  
Material and Methods 
Thirty -three healthy subjects (mean age:51.06±2.48, range:23-77) were included. Paired-pulse TT-
TMS was undertaken using a 90 mm figure-of-eight coil applied to the motor cortex, with currents 
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 test stimulus 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 1-7ms (5.93±1.12) on TT-TMS 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) and 1-7ms (r=-
0.41,p=0.017).  
Conclusions 
SICI parameters closely relate to age for TT-TMS 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  

£ÔñÐÜÎËÁ "ÒÕĤÜËÏÖÜ1ȟ *ÉĠþ #Åï3ȟ $ÕĤÁÎ /ÓÐÁÌþË1, Daniel Adámek2 

1.ÅÕÒÏÌÏÇÉÃËï ÏÄÄñÌÅÎþȟ +ÒÁÊÓËÜ :ÄÒÁÖÏÔÎþȟ ÁȢÓȢȟ -ÁÓÁÒÙËÏÖÁ ÎÅÍÏÃÎÉÃÅ Ö ªÓÔþ ÎÁÄ ,ÁÂÅÍȟ ÏȢÚȢȟ ªÓÔþ ÎÁÄ ,ÁÂÅÍȟ 
Czech Republic, 2Radiologická klinika Fakulty zdravotnických studií UJEP v Ústí nad Labem a Krajské zdravotní, 
a. s. - Masarykovy nemocnice v Ústí nad Labem, o. z., Ústí nad Labem, Czech Republic, 3Neurochirurgická klinika 
Fakulty zdravotnických studií Univerzity J. E. PurËÙÎñ Ö ªÓÔþ ÎÁÄ ,ÁÂÅÍ Á +ÒÁÊÓËï ÚÄÒÁÖÏÔÎþȟ ÁȢ ÓȢ ɀ Masarykovy 
nemocnice v Ústí nad Labem, o. z., Ústí nad Labem, Czech Republic 

Background:#4!' ÅØÁÍÉÎÁÔÉÏÎ ÁÓ Á ȰÇÏÌÄ ÓÔÁÎÄÁÒÄȱ ÉÎ ÁÃÕÔÅ ÐÈÁÓÅ ÏÆ ÓÔÒÏËÅ ÉÎ ÖÅÒÔÅÂÒÏÂÁÓÉÌÁÒ 
region is often inconclusive. The aim 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 ischemic stroke 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 supratentorial stroke were excluded. A combination of three 
electrophysiological methods (Blink reflex, MEP and BAEP) were used. Time of electrophysiological 
ÅØÁÍÉÎÁÔÉÏÎ ÄÉÄÎȭÔ ÅØÃÅÅÄ σπ ÍÉÎÕÔÅÓȢ )Î ÁÌÌ ÐÁÔÉÅÎÔÓ ×ÁÓ ÁÌÓÏ $7) ÐÅÒÆÏÒÍÅÄ Ȣ %ÌÅÃÔÒÏÐÈÙÓÉÏÌÏÇÉÃÁÌ 
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 III- V 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/ missing 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, Finland, 2Department of Applied 
Physics, University of Eastern Finland, Kuopio, Finland 

Background:Use 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 (ATH) 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 system-integrated tools and stand-alone software. System-integrated tools are rare, and 
the available stand-alone software require a dedicated computer adding to laboratory space-
requirements. 
Material and Methods: I programmed an Android-ÂÁÓÅÄ ȰÂÅÓÔ0%34ȱ ÍÏÂÉÌÅ ÁÐÐÌÉÃÁÔÉÏÎ ÆÏÒ !4( ÔÏ 
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 BestPEST-routine [1]. 
The application is free through Google Play. For comparison I applied Motor Threshold Assessment 
Tool 2.0 [2] as a reference method. I 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 SIs [3]. 
Results: 4ÈÅ -4Ó ÏÆ ÔÈÅ ÄÉÆÆÅÒÅÎÔ ÍÅÔÈÏÄÓ ÁÇÒÅÅÄ ×ÅÌÌ ɉ)##ІπȢωψωȟ ÐЃπȢππρɊȢ 4ÈÅÒÅ ×ÁÓ ÎÏ 
ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅ ÂÅÔ×ÅÅÎ ÔÈÅ -4Ó ÄÅÔÅÒÍÉÎÅÄ ×ÉÔÈ ÔÈÅ ÄÉÆÆÅÒÅÎÔ ÍÅÔÈÏÄÓ ɉÐІπȢρωτɊȢ 
Conclusions: The bestPEST application 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.htm, 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 Rola1, Lidia  Naurecka2, Bartosz Sierakowski2, Wiktoria Kasprzycka2, Grzegorz Chabik1 

1Military Institute of Aviation Medicine, Warsaw, Poland, 2Military 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 stimuli (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 parietal 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 with 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 rTMS also 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 Nassi2, Boudewijn Sleutjes 1, Maria O. Kovalchuk1, Jan Buitenweg2, Leonard H. van den Berg1, 
Hessel Franssen1 

1Department of Neurology, Brain Center Rudolf Magnus, University Medical Center Utrecht , Utrecht, 
Netherlands, 2Biomedical 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 compound muscle 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 however 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 and Methods: Using a computer model to generate simulated CMAP scans, we estimated 
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 MUs. At 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 1, Emma Hodson-Tole2, Vishal Rawji1, Alberto Botter3, John Rothwell4, Nikhil 
Sharma1 

1Department of Neuromuscular Diseases, UCL Queen Square Institute of Neurology, University College London, 
London, United Kingdom, 2Healthcare Science Research Institute, Manchester Metropolitan University, 
Manchester, United Kingdom, 3Department of Electronics and Telecommunications, Polytechnic University of 
Turin, Turin, Italy, 4Department of Clinical and Movement Neurosciences, UCL Queen Square Institute of 
Neurology, University College London, London, United Kingdom 

Introduction : Motor neurone disease, characterised 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. Ultrasound 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. TMS-US is important 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 Left-M1 & US&sEMG measured Right-FDI (Hanakawa et al., 2009) 
(n=5, 4F, Ave.age=22.6±3.6 years). EMG was monitored using ultrasound-compatible surface EMG 
electrodes. Concurrent motion tracking of ultrasound sequences indicated characteristic movement 
information of the FDI in relation to TMS-induced 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 such as 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 Tankisi2,3, Vladimir Matchkov4, Jesper Madsen1, Michael Pedersen1 

1Comparative Medicine Lab, Department of Clinical Medicine, Aarhus University, Aarhus, Denmark, 
2International Diabetic Neuropathy Consortium (IDNC), , , 3Department of Clinical Neurophysiology, Department 
of Clinical Medicine, Aarhus University, Aarhus, Denmark, 4Department of Biomedicin, Aarhus University, Aarhus, 
Denmark 

Background:Diabetic neuropathy (DN) is a common condition. At the moment, it is unclear how 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 development of 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 amplification- and filtration stage is 
developed through multiple iterations to determine the best configuration for the amplification, 
filtration, PCB layout and battery use. To make the implant wireless a PSoC4 BLE is used. Results: A 
preliminary study on 8 rats, shows no significant different between, using the standard Qtrac setup 
and the newly developed front-end-sensor. As all the data still havened been processed. 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 the end, 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 pre-amp 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 1,2, Rikke Soegaard Kristensen1,2, Agnes Witt1,2, Anders Fuglsang-
Frederiksen1,2, Hatice Tankisi1,2 

1Department of Clinical Neurophysiology, Aarhus University Hospital, Aarhus, Denmark, 2Department of Clinical 
Medicine, Aarhus University, Aarhus, Denmark 

BACKGROUND:Muscle 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 METHODS: Fifteen patients with severely denervated anterior tibial 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 parameters 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.   
RESULTS: MRRP was significantly increased and ESN and LSN were reduced in neurogenic muscles 
compared to myopathic muscles (t-test, p<0.001) and HC (t-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%). MVRCs in myopathic muscles were also significantly 
different from HCs (t-test, 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:0.653-0.726, 
Accuarcy range:67%-80%). There were 4 myopathy patients with normal MRRP, decreased EAN 
and LSN compared to values both in neurogenic muscles and HCs.  
CONCLUSIONS: These 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  

Ayat Allah Farouk Hussein 1 

1Clinical Neurophysiology, Cairo, Egypt 

Single-fiber EMG provides the most useful test in diagnosis of  myasthenia  gravis suspected 
patients. Stimulated SFEMG  is a useful , easier technique as compared to volitional SFEMG ,as it 
needs lesser cooperation of the patient, in an attempt to increase its 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 detect 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 years-old) . All diagnosed by VSFEMG to be myasthenia gravis  , SSFEMG was carried for 
the EDC muscle 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 ɀ analysis of 
effectiveness and a new approach  

Ewa Zalewska1ȟ -ÁčÇÏÒÚÁÔÁ 'Á×Åč2 

1Nalecz Institute of Biocybernetics and Biomedical Engineering, Polish Academy of Sciences, 02-109 Warsaw, Ks. 
Trojdena 4 str., Poland, Warsaw, Poland, 2Department of Neurology, EMG Laboratory, Medical University of 
Warsaw, Warsaw, Poland 

Objectives 
The aim of 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 counterparts 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 effect of second fiber 
contamination on jitter and fiber diameter determination evaluated. 
Results 
We found that SFP criteria prevent detection of SFP from fibers smaller than about 30 ʈm in 
diameter, but do not prevent classification of a potential as an SFP even though 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 may 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 diameter and 
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 additional fibers affecting the SFP may be detected. 
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Quantitative electromyography: Normative data in paraspinal 
muscles 

Tina Dysgaard Jeppesen1, Lotte Levison1, Luca Codeluppi1, Christian Krarup1 

1Copenhagen University Hospital (Rigshospitalet), Copenhagen, Denmark 

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% women) aged 21ɀ82 years were studied. In each subject, 
16-92 motor unit potentials (MUPs) were recorded bilaterally at C7, Th10 and L5 segments using 
concentric needle electrodes. At each segment, average MUP amplitudes, durations, incidence of 
polyphasic potentials, 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 amplitude 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 to the 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. 
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Successful repeated courses of rTMS in pharmacoresistant 
masked depression ɀ case series 

Anna Poleszczyk1 

1Department of Clinical Neurophysiology, Institute of Psychiatry and Neurology, Warsaw, Poland 

Background:The application of repetitive transcranial 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 evidence-based treatment approach for major 
depressive disorder. Nonetheless the precise clinical profile of symptoms for selecting patients to 
ÔÈÉÓ ÔÒÅÁÔÍÅÎÔ  ÉÓ ÓÔÉÌÌ ÎÏÔ ËÎÏ×ÎȢ 4ÈÅ ÔÅÒÍ ȵÍÁÓËÅÄ ÄÅÐÒÅÓÓÉÏÎȱ ÉÓ used to describe patients who 
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 diagnosed for 
organic underpinnings of the symptoms and received antidepressant and mood-stabilizing 
treatment.  These episodes were recurrent and less responsive to the pharmacologic treatment in 
the course of the disease. This raised the necessity to include other forms 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  

-ÁÒÔÁ ,ÉÔ×ÉďÓËÁ-"ÏčÔÕç1 

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 with suicide 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 analysis, all hospitalized because of depressive episode. Detailed 
psychiatric history was obtained and several scales were used (MADRS, C-SSRS, BSIS). 
Electrodermal activity was assessed using EDOR test (Electrodermal Orienting Reactivity Test). 
After 1 year from 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: 
)Î Á ÔÅÓÔÅÄ ÇÒÏÕÐ ÔÈÅÒÅ ×ÅÒÅ ςπ ÐÁÔÉÅÎÔÓ ÔÈÁÔ ×ÅÒÅ ȰÈÙÐÏÒÅÁÃÔÉÖÅȱ ÉÎ %$/2 ÔÅÓÔȢ 4ÈÏÓÅ ÐÁÔÉÅÎÔÓ 
ÅØÐÅÒÉÅÎÃÅÄ ÒÅÌÁÐÓÅ ÏÒ ÒÅÃÕÒÒÅÎÃÅ ÍÏÒÅ ÏÆÔÅÎ ÔÈÁÔ ȰÒÅÁÃÔÉÖÅȱ ÇÒÏÕÐ ÁÎÄ ÔÈÅ ÄÉÆÆÅÒÅÎÃÅ ×ÁÓ 
statistically significant. Hyporeactive patients were also more often hospitalized in a follow-up 
period. No other clinical feature or 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 they could 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 Jónasson 1, Ovidiu C. Banea1, Magnús Haraldsson2, Eysteinn Ívarsson1, Paolo Gargiulo3, 
Viktor Díar Jónasson4, Brynja B. Magnúsdóttir4, Eric  Wassermann5 

1Clinical Neurophysiology Unit, National University Hospital of Iceland, Reykjavik, Iceland, 2Icelandic Psychiatric 
Hospital Kleppur, National University Hospital of Iceland, Reykjavik, Iceland, 3School of Science and Engineering, 
Reykjavik University, Reykjavik, Iceland, 4Department of Psychology, School of Business, Reykjavik University, 
Reykjavik, Iceland, 5Behavioral Neurology Unit, National Institute of Neurological Disorders and Stroke, 
Bethesda, U.S.A 

Background: 
At this moment there is not a definite consensus 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 
sessions 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 isometric 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 average 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 
3,92:1 to 4,4:1. TG and CG ratio at one month and 3 months post rTMS analyses are in progress.  
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 Ívarsson 1, Ovidiu C. Banea1, Brynja B.  Magnúsdóttir2, Aron D. Jónasson1, Paolo  Gargiulo3, 
Magnús  Haraldsson4, Eric Wassermann5, Sigurjón Stefánsson1 

1Clinical Neurophysiology Unit, Neurology Department, National University Hospital of Iceland, Reykjavík, 
Iceland, 2Department of Psychology, School of Business, Reykjavik University, Reykjavík, Iceland, 3School of 
Science and Engineering, Reykjavík University, Reykjavík, Iceland, 4Icelandic Psychiatric Hospital Kleppur, 
National University Hospital of Iceland, Reykjavík, Iceland, 5Behavioral 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 hand-motor responses 
elicited gamma-augmentation in the pre- and postcentral gyri (Nagasawa et al. 2010). We aimed to 
investigate if motor cortical activation (MCA) during an auditory-motor (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 were asked to press a button using the thumb of both hands 
independently, during two sessions of 3 minutes. Each session contained 40 trials; 20 auditory-
ÖÅÒÂÁÌ ÃÏÍÍÁÎÄÓ ÓÁÙÉÎÇ Ȱ0ÒÅÓÓȱ ÁÎÄ ςπ ÃÏÍÍÁÎÄÓ ÓÁÙÉÎÇ Ȱ$Ï ÎÏÔ ÐÒÅÓÓȱ ɉ.ÁÇÁÓÁ×Á ÅÔ ÁÌȟ ςπρπɊȢ 
MCA analysis ÅÐÏÃÈÓ ÈÁÄ ÄÕÒÁÔÉÏÎ ÏÆ υππ ÍÓ ÆÏÌÌÏ×ÉÎÇ ÔÈÅ ÂÕÔÔÏÎ ȰÐÒÅÓÓȱȢ 7Å ÕÓÅÄ ÈÉÇÈ-density 
256 EEG ANT Neuro. 
Here we show preliminary results of MCA in HS and AVH patients using power spectral density 
(PSD) and topographical frequency maps including both hands sensory-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 topography in 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 when the participant 
used the right or the left hand. 
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Immune disfunction in acute professional stress  

Natalia Zaitseva 1, Ludmila Sizyakina1 

1Rostov State Medical University, Rostov-on-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 and Methods: the study included 27 men (mean age 273,9 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 appropriate monoclonal antibodies.  
Results: The  violation of differentiation with a significant decrease in the content of CD 4+ 
(51 3.03% and 38 2,6%) and increase the number of cytotoxic T lymphocytes(25,1 3.13% and 
36.8  2.47%) were noted, their functional activation due to the increasing of the number of CD8+ 
containing Grasim (15,3  3,73% and 28 3,18%). There was a trend to reduction in the number of 
NK cells and their cytotoxic activity. The increase of the level of B-lymphocytes was not 
accompanied by 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 Krjukov2, Valery Krasnov2 

1Institute of Higher Nervous Activity And Neurophysiology RAS, Moscow, Russian Federation, 2Moscow Research 
Institute of Psychiatry  - filial V Serbsky FMRCPN, Moscow, Russian Federation 

Background:We aimed at searching for the ERP parameters that will differentiate the patients with 
major depressive disorder (MDD) and bipolar disorder (BD). We used CNV-paradigm resembling 
the Pavlovian conditioning: the relevant stimuli were preceded by the neutral stimuli (the cues). We 
studied the modifications of cue-elicited ERPs due to unconscious learning. 
Materials and Methods: Only male participants took part in our study: 18 patients with MDD, 14 
patients with BD (depressive episode), and 60 healthy controls (HC). The non-medicated 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 animals. Half 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 128-channel EEG and analyzed the ERPs in 0-400 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 was modulated 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 300-350 ms was also specific 
with central locations common for all groups. 
Conclusions: 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 1, Stefano Pro1, Romina Moavero1, Federico Vigevano1, Paolo Curatolo2 

1"ÁÍÂÉÎÏ 'ÅÓÕȭ #ÈÉÌÄÒÅÎȭÓ 2ÅÓÅÁÒÃÈ (ÏÓÐÉÔÁÌ )2##3ȟ 2ÏÍÅȟ )ÔÁÌÙȟ 2 University of Rome Tor Vergata, Italy. , Rome, 
Italy 

Background:To 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 patients: 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 µV) than in children and adolescents 
without TS (5.5±2.7 µV) (p=0.04). The MMN amplitude was higher in TS patients (19±18 µV) than in 
those without TS (9±6.9 µV), although the difference was not significant (p=0.3). 
Conclusions: Our results show that P3 and MMN amplitudes are higher 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 testing, 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 Krjukov2, Nikita Maslenikov2, Eduard Tsukarzi2 

1Institute of Higher Nervous Activity And Neurophysiology RAS, Moscow, Russian Federation, 2Moscow Research 
Institute of Psychiatry  - filial V Serbsky FMRCPN, Moscow, Russian Federation 

Background:Emotion recognition is distorted 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 
faces in patients with schizophrenia and schizotypal disorder. 
Materials and Methods: Only male participants took part in our study: 18 patients with paranoid 
schizophrenia, 17 patients with the schizotypal disorder, and 50 healthy volunteers. Participants 
had to push different buttons for photographs of neutral and angry/aggressive people (total of 80). 
We recorded 128-channel EEG and analyzed the evoked brain activity elicited by faces and facial 
expressions. The difference (p<0.05) between the neutral and emotional conditions represented the 
emotional modulation (EM). 
Results: EM was observed at early latencies in all groups in group-specific 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 disorder. At 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 n1, Vadim Krjukov2, Valery Krasnov2 

1Institute of Higher Nervous Activity And Neurophysiology RAS, Moscow, Russian Federation, 2Moscow Research 
Institute of Psychiatry  - filial V Serbsky FMRCPN, Moscow, Russian Federation 

Background:We aimed at searching for 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 and Methods: Only female participants took part in our study: 30 non-medicated patients 
with MDD and 54 HC. Participants had to sort 160 photographs: first as humans or animals (Implicit 
task), and then as neutral or aggressive (Explicit task). Half of the photographs were neutral, and 
half were showing angry/aggressive people or animals. We recorded 128-channel EEG and analyzed 
the ERPs elicited by human images. The difference (p<0.01) between the neutral and 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 were similar in HC in 
both tasks, but in MDD they were seen in a lesser degree in Explicit task. The EM in components 
peaking around 300-350 ms was also showing group and task specificity. The components in the 
range of 400-600 ms showed EM mostly in central (in HC) and fronto-central (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 Baslo1, Peyman Mahouti3 

1Istanbul University Istanbul Medical Faculty, Istanbul, Turkey, 2Istanbul Arel University, Faculty of Engineering 
and Architecture, Department of Biomedical Engineering, Istanbul, Turkey, 39ąÌÄąÚ 4ÅÃÈÎÉÃÁÌ 5ÎÉÖÅÒÓÉÔÙȟ &ÁÃÕÌÔÙ 
of Electrical-Electronics Engineering, Electronics and Communication Engineering Department, Electromagnetic 
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 end-plate zone and near to tendon in simulation 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 near tendon that can be used to estimate the fiber diameter. 
Materials and Methods: 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 Single-Fiber EMG Electrode 
either close to end-plate 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 peak-to-peak amplitude 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 temporal fringing.  
Results: The ANN system predicted the diameters of the second fibers with a-0.0823 relative mean 
error, a-3.9 mean absolute error and with a-11.83 maximum error. 
Discussion and Conclusion: The system can be accepted as successful although the performance 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 1 

1Institute of Higher Nervous Activity and Neurophysiology of RAS, Moscow, Russia 

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 photo- and phono-stimulation during EEG 
recording, accompanied by the cognitive testing of time perception, to 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 phono-
stimulation, which correlated with the underestimating of 10-sec intervals. The patients with the 
CVI had higher reactivity to 2 and 4 Hz photo-stimulation compared to other groups. Meanwhile, the 
reactivity to 8 and 16 Hz photo-stimulation 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 1 

1Neuophysiological Clinic, Rigshospitalet, Copenhagen, Denmark 

Background: 
Rapidly progressive dementia can be caused by several factors like neurodegenerative, 
toxix/metabolic, infectious, autoimmune or neoplastic disorders. Here I 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 with dementia 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 bi-
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 form of cortical ribbon 
sign and adynamic periodic paroxyms and low frequency activity (2-3 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 Creutzfeldt-Jacob 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 1, Arjan Hillebrand2, Alida Gouw2, Philip Scheltens1, Kees Stam2 

1Alzheimer Center, Department of Neurology, Amsterdam UMC, Amsterdam, Netherlands, 2Department 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 MEG-based detection of hippocampal activity in MCI patients with positive biomarkers 
for AD, hypothesizing that their levels will be higher than in controls and AD patients.  
Method 
We used resting-state MEG recordings from 18 AD patients (age 63.8 ± 6.5, 9 females, mean MMSE 
17.9), 18 amyloid-positive amnestic MCI 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 (8-10 Hz) power, strongest in the (right) 
hippocampus. Gamma (30-45 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 band. Hyperactivity 
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 band show the additional value of MEG. Besides diagnostic and trial 
patient selection relevance, this finding is valuable for activity-targeting therapy research in AD. 
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ÒÓ%%' ÍÁÒËÅÒÓ ÉÎ ÓÕÂÊÅÃÔÓ ×ÉÔÈ -#) ÄÕÅ ÔÏ !ÌÚÈÅÉÍÅÒȭÓ ÄÉÓÅÁÓÅ 
(ADMCI) and interictal  epileptiform discharge  

Roberta Lizio 1, Claudio Babiloni2, Carlo Di Bonaventura3, Giuseppe Noce1, Maria Teresa Pascarelli4, 
Dott. Ali  Eldellaa2, Andrea  Soricelli1, Raffaele Ferri4, Flavio Nobili5, Francesco  Famà6, Cristina  
Limatola2, Eleonora Palma2, Pierangelo  Cifelli7, Fabrizio Stocchi8, Moira  Marizzoni9, Giovanni B.  
Frisoni10,  Claudio Del Percio2 

1IRCCS SDN, Naples, Italy, 2Department of Physiology and Pharmacology, Sapienza University of Rome, Rome, 
Italy, 3Epilepsy Unit, Department of Neurosciences/Mental Health, Sapienza University of Rome,  Rome, Italy, 
4Oasi Research Institute,  Troina (Enna), Italy, 5IRCCS Ospedale Policlinico San Martino, Genova, Italy, 
6Dipartimento di Neuroscienze, Oftalmologia, Genetica, Riabilitazione e Scienze Materno-infantili (DiNOGMI), 
Università di Genova, Genova, Italy, 7Department of Physiology and Pharmacology, Pasteur Institute-Cenci 
Bolognetti Foundation, Sapienza University of Rome, Rome, Italy, 8IRCCS San Raffaele Pisana, Rome, Italy, 9IRCCS 
Istituto Centro San Giovanni di Dio Fatebenefratelli, Brescia, Italy, 10Laboratory of Neuroimaging of Aging, 
University of Geneva,  Geneva, Switzerland  

Background:It is well-known that compared to normal elderly (Nold) subjects, patients with 
dementÉÁ ÄÕÅ ÔÏ !ÌÚÈÅÉÍÅÒȭÓ ÄÉÓÅÁÓÅ ɉ!$$Ɋ ÍÁÎÉÆÅÓÔ ÔÅÎ ÔÉÍÅÓ ÃÏÎÖÕÌÓÉÖÅ ÓÅÉÚÕÒÅÓȢ 4ÈÅ ÐÒÅÓÅÎÔ 
study tested the different features of the resting state eyes-closed electroencephalographic (rsEEG) 
rhythms in a group of patients with mild cognitive impairment due to AD and interictal epileptiform 
discharge (ADMCI IED+), compared to groups of ADMCI patients without interictal epileptiform 
discharge (ADMCI IED-), ADD patients, and Nold subjects. 
Methods: Clinical, neuropsychological, and rsEEG data, in 30 Nold, 31 ADMCI IED-, 11 ADMCI IED+, 
and 30 ADD subjects were available in an international archive. Individual alpha frequency peak 
was used to determine the delta, theta, alpha1, alpha2, and alpha3 frequency band ranges. Fixed 
beta1, beta2, and gamma bands were considered. 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 ADMCI 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 IED- group, the ADMCI IED+ unveiled higher frontal and temporal 
delta source activities. Furthermore, temporal delta source activity allowed a good classification 
(AUROC > 0.85) between the ADMCI IED- and 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 ADMCI IED- 
subjects.  
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Abnormalities of cortical neural synchronization mechanisms 
in patients with Alzheimer's diseases dementia: an EEG study  

Vania Karami 1,2, Francesco Amenta2, Giuseppe Noce3, Claudio Del Percio1, Roberta Lizio3, Maria 
Teresa Pascarelli4ȟ -ÁÒÉÎÁ "ÌıÍÁ1, Claudio Babiloni1 

1$ÅÐÁÒÔÍÅÎÔ ÏÆ 0ÈÙÓÉÏÌÏÇÙ ÁÎÄ 0ÈÁÒÍÁÃÏÌÏÇÙ Ȱ%ÒÓÐÁÍÅÒȱȟ 3ÁÐÉÅÎÚÁ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 2ÏÍÅȟ 2ÏÍÅȟ )ÔÁÌÙȟ 
2Department of Pharmaceutical Sciences and Health Products, University of Camerino, Camerino, Italy, 3IRCCS 
SDN, Naples, Italy, 4Oasi Research Institute - IRCCS, Troina, Italy 

Background:This retrospective study aimed to check whether the resting state eyes-closed 
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 ADD and 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 estimated by means of the exact low-resolution 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 the ADD 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 accuracy: 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  Janson2, Claudio Del Percio2, Giuseppe Noce1, Susanna Lopez2, Lucia 
Fraioli3, Antonio Ivano Triggiani4, Fabrizio Stocchi5, Laura Vacca5, Maria Francesca De Pandis3, 
Claudio Babiloni2,3 

1IRCCS SDN, Naples, Italy, 2Department of Physiology and Pharmacology, Sapienza University of Rome, Rome, 
Italy, 3Hospital San Raffaele of Cassino, Cassino (FR), Italy, 4Department of Clinical and Experimental Medicine, 
University of Foggia, Foggia, Italy, 5IRCCS San Raffaele Pisana, Rome, Italy 

Background:Previous evidence showed abnormal posterior sources of resting-state 
electroencephalographic (rsEEG) delta (<4 Hz) and alpha (about 8-12 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. 
Methods: Clinical and rsEEG 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 cross-over design. Cortical rsEEG sources were estimated 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, the widespread 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 training may 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 Rocío Martín 1, Rybel  Wix1, Salvador  Delis Gómez1, Marleny Macario1, Jesús  Pastor 
Gómez1 

1Hospital Universitario La Princesa, Madrid, Spain 

Background:superior canal dehiscence syndrome (SCDS) is a clinical entity characterized by vertigo 
and oscillopsia in response to sound (Tullio phenomenon), pressure (Hennebert sign) and 
vestibular stimulation with Valsalva maneuvers, disequilibrium, autophony, bone-conductive 
hyperacusis and pulsatile tinnitus. Vestibular-evoked 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 2016-2018 were included. VEMPs were 
recorded from the ipsilateral sternocleidomastoid muscle (cVEMP) and periocular sites (oVEMP). 
500 Hz tone burst at 105 dB nHL was used as stimuli at 5 Hz stimulation rate and averaged for 200 
repetitions. Bandpass-filtered between 20 Hz-2 kHz. Statistical analysis included paired sample 
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 affected ear and healthy ear: oVEMP amplitude (33,2±5,9/8±2,1 µV, p<0,01); oVEMP-n10 
(9,9±0,2/11,6±1,1 ms, p>0,11); cVEMPamplitude (158,8±41,2/125±29,86 µV, p>0,56); cVEMP-p13 
(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 Mann-Whitney 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. These 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 Menière disease (MD)  

Marleny Macario 1, Esmeralda Rocío Martín1, Cecilia Luque1, Salvador  Delis Gómez1, Rybel  Wix1 

1Hospital Universitario La Princesa, Madrid, Spain 

Background:VEMP 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 values obtained in patients 
diagnosed with unilateral MD.  
Materials and Methods: 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 (oVEMP). 500 Hz tone burst at 
105 dB nHL was used as stimuli at 5 Hz stimulation rate and averaged for 200 repetitions. 
Bandpass-filtered between 20 Hz-2 kHz. Statistical analysis included paired sample test 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 
(1 in cVEMP, 2 in oVEMP), were not included in the statistical analysis of its category. In 87.5% of 
the cases, p13 latency was longer in AS (13.5 ɀ 21.1 ms) vs HS (12.9 ɀ 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  

Ilona Hübner 1, Jacek Hübner1ȟ ÎȢ ÍÅÄȢ 3čÁ×ÏÍÉÒ +ÒÏÃÚËÁ2 

1Laboratory of Neurophysiology, Neurology Unit, District Hospital in Radomsko, Radomsko, Poland, 2Laboratory 
of Neurophysiology, Chair of Child and Youth Neurology Collegium Medicum, Jagiellonian University in Krakow , 
Krakow, Poland 

Background: Amyotrophic lateral sclerosis is a progressive, incurable neurodegenerative disease 
resulting in neurogenic muscle damage. 
Material and methods: The study covered 20 patientsɀ5 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 three-month 
long intervals.Muscles from three layers of the central nervous system were subject to 
analysis:bulbs(muscle of the tongue),cervical( left biceps brachiiɀBB and left first dorsal 
interosseousɀFDI),sacrolumbar( right vastus lateralisɀVL and right tibialis anteriorɀTA).Resting 
activity and MUP parameters(amplitude,area,duration,size indexɀSI) were evaluated. 
Results: Incorrect results most frequently concerned the amplitude,area,SI MUPɀBB 
(100%),FDI(100%ɀSI;95%ɀthe MUP amplitude;90%ɀthe MUP area),VL(90%ɀthe MUP amplitude 
and area;80%ɀSI),TA(95%ɀSI;85%ɀthe MUP amplitude and area) and durationɀ
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 six-month 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 already present 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 Hübner1, Ilona Hübner1ȟ 3čÁ×ÏÍÉÒ +ÒÏÃÚËÁ2 

1Laboratory of Neurophysiology, Neurology Unit, District Hospital in Radomsko, Radomsko, Poland, 2Laboratory 
of Neurophysiology, Chair of Child and Youth Neurology Collegium Medicum, Jagiellonian University in Krakow, 
Krakow, Poland 

Background: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 times over a six-month 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 ulnar nerves 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  Liu 1, Dongsheng Fan1 

1Peking University Third Hospital, Beijing, China 

Background:To evaluate the diagnostic value of vestibular evoked myogenic potentials (VEMPs) in 
the assessment of brainstem function integrity in patients with amyotrophic lateral sclerosis (ALS). 
Materials and Methods: This was a prospective case-control study including 30 definite or probable 
ALS patients divided into two groups (with or without brainstem involvement) and 30 healthy 
controls. Cervical (c-), masseter (m-) and ocular VEMP (o-VEMP) measurements were obtained for 
all the participants. 
Results: The c-VEMP mean p13 and n23 were significantly prolonged in the ALS patients. The 
interside peak differences in p13 and n23 of c-VEMP and in n10 and p15 of o-VEMP were 
significantly prolonged. The rates of alteration in c-VEMP, m-VEMP and o-VEMP in the ALS patients 
were 67%, 40%, and 45%, respectively. 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 involvement. 
Impairments in o-VEMP and m-VEMP 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 ALS patients. 
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Evaluation of deterioration in sensory nerve conduction studies 
in Amyotrophic Lateral Sclerosis  

Taskin Gunes1,2, Gorkem Sirin1,2, Baris Isak1,2 

1Department of Neurology, Marmara University Hospital, Istanbul, Turkey, 2TRIALS Study Group, Istanbul, 
Turkey 

Background:Many 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 conduction studies (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 Total 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 visits of 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 patients showed 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 parenteral 
gastrostomy or high caloric diet.  
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DYNC1H1 gene mutation in an Estonian family  

Kaidi Lunge 1, Valentin Sander1, Inga Talvik1, Tiia Reimand2 

1Tallinn Children´s Hospital, Tallinn, Estonia, 2Tartu University Hospital, Tartu, Estonia 

Background: 
DYNC1H1 gene mutations have been related to many neuromuscular diseases, including autosomal 
dominant Charcot- Marie-Tooth disease type 2O and autosomal dominant spinal muscular atrophy, 
with lower extremity predominance (SMA-LED). SMA-LED is a disease with 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 SMA-LED 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 neurogenic changes 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) 

Róbert Rostás1, Klára Fekete1, István Fekete 
1University of Debrecen Department Of Neurology, Debrecen, Hungary 

Background:ALS 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 brainstem 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 estimating prognosis.  
Material and Methods: Blink reflex findings were analysed between the 1st of June 2018 and 31st of 
December 2018. R1, ipsi- and contralateral R2 was evaluated. Seven patients fulfilled the 
)ÎÔÅÒÎÁÔÉÏÎÁÌ !,3 'ÕÉÄÅÌÉÎÅȭÓ ÃÒÉÔÅÒÉÁȢ !Ó Á ÃÏÎÔÒÏl group healthy adults were recruited. 
 Results:  Average age was 69 years. The parameters of blink reflex were as follows: the latency of 
2ρ  ×ÁÓ ÉÎÃÒÅÁÓÅÄ ÉÎ τςϷ ÏÆ ÔÈÅ ÐÁÔÉÅÎÔÓ ɉЄρςϻπȟψ ÍÓɊ ÁÎÄ ÎÏÒÍÁÌ ÉÎ υψϷȟ ÔÈÅ ÉÐÓÉÌÁÔÅÒÁÌ 2ς ×ÁÖÅȭÓ 
latency was increased 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 techniques no abnormality 
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 Akkoc1, Fikret Bademkiran1, Ibrahim Aydogdu1, Sezai Tasbakan2 

1Ege University Faculty of Medicine Department of Neurology, Izmir, Turkey, 2 Ege University Faculty of Medicine 
Department of Chest Diseases , Izmir, 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 respiratory 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 2-4 months. Neurological 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 follow-up, 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 neurogenic EMG 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 muscle action 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 findings 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, Ilya Bakulin1, Alexandra Poydasheva1, Andrey Chernyavskiy1,2, Natalia Suponeva1, 
Maria Zakharova1, Michael Piradov1 

1Research Center of Neurology, Moscow, Russian Federation, 2Valiev Institute of Physics and Technology of 
Russian Academy of Sciences, Moscow, Russian Federation 

Background:The search for biomarkers in amyotrophic lateral sclerosis (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 for probing 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). Navigated 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 a pseudorandom 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 different 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). 
Conclusions: The results suggest that the extent of the APB motor representation in ALS patients is 
not significantly altered, whereas the excitability and amplitude-weighted area are reduced. Thus, it 
is important to study motor representation parameters other than the extent as potential ALS 
biomarkers. 
Funding: RSF17-75-10062.  
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The spectrum of involuntary movements in patients with motor 
neuron disease ɀ a cross-sectional study  

Katarina Vogelnik 1ȟ 2ÕÂÅÎ 0ÁÒÅÌÌÏÎ !ÌÆÏÎÓÏȟ ,ÅÊÁ $ÏÌÅÎÃ 'ÒÏĤÅÌÊȟ 0ÏÌÏÎÁ +ÌÁÖĿÁÒȟ "ÌÁÚ +ÏÒÉÔÎÉËȟ ,ÅÁ 
Leonardis, Janez Zidar, Maja Kojovic 
1Univeristy Clinical Centre Ljubljana, Ljubljana, Slovenia 

Background:We have commonly observed involuntary jerks and tremor in patients with otherwise 
typical motor neuron disease (MND). We conducted prospective clinical study to explore their 
prevalence and phenomenology.  
Materials and Methods: Seventy-four consecutive patients were clinically examined by movement 
disorders specialists. Based on regularity and distribution, movements observed 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 prominent upper motor 
neuron (UMN) signs significantly increased the probability of I 
Conclusions: IMs are common yet largely overlooked feature of MND and may have negative impact 
ÏÎ ÐÁÔÉÅÎÔȭÓ ÆÕÎÃÔÉÏÎÁÌ ÁÂÉÌÉÔÉÅÓȢ ,Ï×ÅÒ ÄÉÓÔÁÌ ÍÕÓÃÌÅ ÐÏ×ÅÒ ÉÎÃÒÅÁÓÅÄ ÔÈÅ ÐÒÏbability of IMs of 
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 findings suggest 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 1,2,3, Tommaso Bocci1,2, Andrea Di Rollo2, Michelangelo Bartolotta1,2, Michela 
Santin2, Cristina Dolciotti4,5, Alessio Pelagatti4,5, Paolo Bongiovanni4,5 

1Pisa University, Department Of Clinical And Experimental Medicine, Unit of Clinical Neurophysiopathology, Pisa 
University Medical School, Pisa., Pisa, Italy, 2Integrated Care Department of Medical Specialties, Azienda 
Ospedaliera Universitaria Pisana, Pisa, Italy, 3CNR Neuroscience Institute, CNR, Pisa, Italy, 4Acquired Severe Brain 
Injures Department Section, Cisanello University Hospital, Azienda Ospedaliera-Universitaria Pisana (AOUP), 
Pisa, Italy, 5ȱ!ÌÄÏ 2ÁÖÅÌÌÉȱ #ÅÎÔÅÒ ÆÏÒ .ÅÕÒÏÔÅÃÈÎÏÌÏÇÙ ÁÎÄ %ØÐÅÒÉÍÅÎÔÁÌ "ÒÁÉÎ 4ÈÅÒÁÐÅÕÔÉÃÓȟ $ÅÐÁÒÔÍÅÎÔ ÏÆ 
Health Sciences, University of Milan & ASST Santi Paolo e Carlo, Milano, Italy 

Background:several 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 and nerve trunks to define diagnosis and 
assess ALS severity. 
Materials and Methods: 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 conventional B-Mode. We 
evaluated the following 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 muscle thickness 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 cross-sectional area (CSA) resulted smaller; sural and 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, able 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 neuromuscular physician in pt. with ALS. 
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Carpal Tunnel Syndrome  

Fricz Eva1 

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 diagnosis of 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 examinations 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 task 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 the hand 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. Occupational 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 often effectively treated with complex physiotherapy and workplace task 
ÍÏÄÉÆÉÃÁÔÉÏÎÓȟ ÂÕÔ ÔÈÅÒÅ ÉÓÎȭÔ Á ÃÏÍÐÌÅÔÅ ÒÅÃÏÖÅÒÙ ÉÎ ÁÌÌ ÃÁÓÅÓȢ  
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Reinnervation in masseteric nerve supercharge bypass in 
primary reconstruction of facial nerve  

Stepanka Brusakova 1, Petr Vachata2, Jan Lodin, Martin Sames2 

1Neurologicke oddelení MNUL, Krajska zdravotni, a.s., Usti nad Labem, Czech Republic, 2Neurochirurgicka klinika 
Fakulty zdravotnickych studii Univerzity J. E. Purkyne v Usti nad Labem a Krajske zdravotni, a. s. ɀ Masarykovy 
nemocnice v Usti nad Labem, o. z, , Czech Republic 

Background:Facial paralysis is a severe disease. A wide variety of surgical procedures to facial nerve 
reconstruction are available. We demonstrate reinnervation after infratemporal end-to-end 
anastomosis 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 facial nerve 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 patient was 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 months 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 spontaneously blink, 
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 Potulska-Chromik1, Marta Lipowska1, Monika Nojszewska1, Edyta 
Maj2ȟ -ÁÒÅË  'ÏčöÂÉÏ×ÓËÉ2, Tomasz Mazurczak3, Magdalena Kaliszewska4ȟ +ÁÔÁÒÚÙÎÁ 4ÏďÓËÁ4, Anna  
Kostera-Pruszczyk1 

1Medical University of Warsaw, Department of Neurology, Warsaw, Poland, 2Medical University of Warsaw, 
Department of Radiology, Warsaw, Poland, 3National Research Institute for Mother and Child, Department of 
Child Neurology, Warsaw, Poland, 4University 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 polymerase ɾ (POLG) mutations. POLG is involved in mitochondrial DNA (mtDNA) 
replication and maintenance.  
Material and Methods: 
We present a case of a16-year-old girl with W748S mutation of POLG region with a 1,5-year history 
of slowly progressive walking difficulties.  
Results: 
In the neurological examination the girl had ataxic gait with sensory disturbances in lower 
extremities  with areflexia. Nerve conduction studies (NCS) demonstrated axonalɀdemyelinating 
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: 
The IVIg 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 phenotypes, most 
often Alpers syndrome, but also polyneuropathy. However, electrodiagnostic features and partial 
ÒÅÓÐÏÎÓÅ ÔÏ ÉÍÍÕÎÏÍÏÄÕÌÁÔÏÒÙ ÔÈÅÒÁÐÙ ÓÕÇÇÅÓÔ ÔÈÅ ÁÕÔÏÉÍÍÕÎÅ ÅÔÉÏÌÏÇÙ ÏÆ ÔÈÅ ÐÁÔÉÅÎÔÓȭ ÓÕÂÁÃÕÔÅ 
symptoWe hypothesize that oxidative stress caused by impaired 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 1, SR Kristensen, A.  Fuglsang-Frederiksen, H. Andersen, Lotte Harbo, L Levison, 
Hatice  Tankisi 
1Insitution 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 2-3 weeks after disease 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 Polyneuropathy-AIDP) 
and axonal (Acute Motor Axonal Neuropathy-AMAN) types.  
Methods: Twelve GBS patients (7 AIDP, 4 AMAN , 1 acute CIDP (chronic inflammatory demyelinating 
polyneuropathy)) and 24 age-matched healthy controls (HC) were included. In addition to 
conventional nerve conduction studies (NCS) and electromyography, MVRCs in the anterior tibial 
muscle were done in the 1st week of symptom-onset.  A 4th-week 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 period was significantly prolonged and 
early and late supernormality were reduced in patients compared to HC (t-test, 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 on the 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 before presence 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?  

-ÁčÇÏÒÚÁÔÁ "čÁÕÃÉÁË1, Magdalena Koszewicz1ȟ 0Á×Åč 3ÚÅ×ÃÚÙË2ȟ "ÏÇÕÓčÁ× 0ÁÒÁÄÏ×ÓËÉ1 

1$ÅÐÁÒÔÍÅÎÔ ÁÎÄ #ÌÉÎÉÃ ÏÆ .ÅÕÒÏÌÏÇÙȟ 7ÒÏÃÌÁ× -ÅÄÉÃÁÌ 5ÎÉÖÅÒÓÉÔÙȟ 7ÒÏÃčÁ×ȟ 0ÏÌÁÎÄȟ 2Department of General 
Radiology, Interventional 2ÁÄÉÏÌÏÇÙ ÁÎÄ .ÅÕÒÏÒÁÄÉÏÌÏÇÙȟ 7ÒÏÃÌÁ× -ÅÄÉÃÁÌ 5ÎÉÖÅÒÓÉÔÙȟ 7ÒÏÃčÁ×ȟ 0ÏÌÁÎÄ 

Background:Myotonic dystrophy type I is a congenital disease, inherited in the autosomal dominant 
pattern, with DMPK gene mutation causes multiplication of CTG nucleotides (locus 19q13.3). 
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-
p13.1). The authors presented a patient suffered from myotonic dystrophy 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 CADASIL 
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 weakness, ÁÎÄ  ȵÐÅÒÃÕÓÓÉÏÎ ÓÙÎÄÒÏÍÅȱ ÆÒÏÍ 
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 I without any mutation in NOTCH 3 gene.  
Results and Concusions: DMPK and NOTCH3 genes are situated on 19 chromosome in the adjoining 
loci. Their contiguous location can 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 Sánchez-Horvath1, Keyla Marcelino -Salas1, Isabel Llano-Rivas2, María Jesús Martínez 
González3, Ainhoa García-Ribes3, Ana Isabel Fernández-Bedoya1, Ana Martínez-Zuluaga1, Imanol 
Lambarri San Martín1, Izaskun Yurrebaso-Santamaría1 

1Department of Clinical Neurophysiology, Osakidetza, Barakaldo, Spain, 2Department of Genetics, Osakidetza, 
Barakaldo, Spain, 3Department 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 onset myopathy. 
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 (6 to 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 imperfect 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 of the 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 the twins died at 8 months of age from 
pneumonia and the other baby needs mechanical ventilation for life support to date. 
Conclusions: In a case of severe congenital myopathy without cardiac involvement, it is essential to 
consider the global clinical context. Although 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 Gratacòs -Viñola 1, Núria Raguer1, Elena Lainez1, José L. Seoane1, Angel Garcia-
Montañez2, David Gómez-Andrés3,4, Francina Munell3,4 

1Clinical Neurophysiology Department. Hospital Universitari Vall d'Hebrón, Barcelona, Spain, 2Pediatric 
Neuroradiology Unit. Hospital Universitari Vall d'Hebrón, Barcelona, Spain, 3Child Neurology Section. Hospital 
Universitari Vall d'Hebrón, Barcelona, Spain, 4VHIR Pediatric Neurology. Hospital Universitari Vall d'Hebrón, 
Barcelona, Spain 

Introduction : Congenital myopathies (CM) followed by Congenital muscular 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 congenital 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 in order 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 myopathy showed 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 LAMA2 Cexhibited isolated 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 proximal and distal muscles to evaluate the association between myopathy and 
motor neuropathy to achieve a correct electrodiagnosis. It will be interesting to perform 
longitudinal studies to know if neuropathy is a finding that develops during the follow up and if it 
depends on the type of genetic abnormality.  
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Neurophysiological findings in 11 cases of dropped head 
syndrome  

Gonzalo Díaz Cano1, Soraya  De La Fuente Batista1, Marta  Oses Lara1, Óscar  Garnés C. Estruch1, 
José Manuel  Corredera Rodríguez1, Nelson  Cuéllar1, Ivana  Zamarbide1 

1University Hospital Fundacion Jimenez Diaz, Madrid, Spain 

BACKGROUND: Dropped 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, a restricÔÅÄ ÍÙÏÐÁÔÈÙȟ ȰÉÓÏÌÁÔÅÄ 
ÎÅÃË ÅØÔÅÎÓÏÒ ÍÙÏÐÁÔÈÙȱ ɉ).%-Ɋȟ ÈÁÓ ÂÅÅÎ ÄÅÓÃÒÉÂÅÄȢ  
MATERIAL AND METHODS: 11 cases of DHS were referred to our Neurophysiology department in 
the period 2015 ɀ 2018 for evaluation, with suspected neuromuscular etiology. ENG/EMG, 
repetitive nerve stimulation, sfEMG or all of them were performed according to the clinical 
suspicion and findings.  
RESULTS: In 4 patients, neurophysiological studies were compatible with neuromuscular junction 
disorder (one of them with overlapping myopathic features): findings showed clearly positive 
repetitive nerve stimulation in facial and spinal nerves. sfEMG mean consecutive difference (MCD) 
was above 80 µs, with some blocking, in these cases. In 6 patients, EMG proved myopathic changes: 
mild spontaneous activity in all of them (positive waves, mainly), and short, small motor unit action 
potentials in 5. Of particular interest, in the myopathic group, sfEMG showed increased jitter in few 
pairs of fiber, but normal mean jitter and without blocking. In 2 cases, 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: In our series, miastenia gravis and myopathy (INEM or inflammatory) were the 
main etiologies. Neurophysiological studies revealed distinctive features in both groups, with high 
diagnostic yield.   



Book of Abstracts 
17th European Congress of Clinical Neurophysiology | Warsaw 5-8 June 2019 

225 

 

P90-F 

Painful pupil -involving oculomotor palsy as a manifestation of 
Chronic Inflammatory Demyelinating Polyradiculoneuropathy  

Daniela Garcez1, Leonor Rebordão2, Ângela  Abreu2, Simão  Cruz2, Catarina Matos3, Filomena 
Batista3, Tiago Patinhas3, Ana  Valverde2, José  Campillo2 

1Department of Neurology, Instituto Português de Oncologia de Lisboa, Lisboa, Portugal, 2Department of 
Neurology, Hospital Fernando Fonseca, Amadora, Portugal, 3Department of Physical Medicine and 
Rehabilitation, Hospital Fernando Fonseca , Amadora, Portugal 

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 distal-predominant 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 paraprotein 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 Castro1,2, Bruno Miranda1,2, Isabel de Castro1, Isabel Conceição1,2 

1Department of Neurosciences, Centro Hospitalar Lisboa Norte- Hospital de Santa Maria, Lisboa, Portugal, 
2Translational and Clinical Physiology Unit, Instituto de Medicina Molecular, Faculty of Medicine, , Portugal 

Background 
Hereditary amyloidosis related to 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 4-year period from 73 hATTR V30M asymptomatic 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 calculated. We used mixed-effects 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 groups, 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 follow-up was 4.2, -5.2, -12.6 
and -29.3 for the group that developed symptoms and 3.8, 0.6, 1.9 and -3.2, for the group that 
remained asymptomatic. No significant changes were observed for motor or SSR composite scores. 
Conclusions 
We present a preliminary analysis 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 follow-up of these patients. Given the currently available pharmacological 
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  

%ÒÅÎ 4ÏÐÌÕÔÁĥ1, Miray Budak2, Tuba Aktürk3ȟ .ÅÓÒÉÎ (ÅÌÖÁÃą 9ąÌÍÁÚ1ȟ ,İÔÆİ (ÁÎÏøÌÕ1 

1Istanbul Medipol University, Istanbul, Turkey, 2Istanbul Medipol University, Istanbul, Turkey, 3Istanbul Medipol 
University, Istanbul, Turkey 

Introduction : Subacute sclerosing panencephalitis (SSPE) is a progressive 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 electroencephalography (EEG) power spectum analysis of an adult-onset SSPE. 
Case report: The patient was a 23 year-old girl with the complaint of vision loss and forgetfulness. In 
her neurological examination, the place and time orientation were impaired. Brain magnetic 
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. Isoprinosine, 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 parietooccipital 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  

!ÎÎÁ 3ÔÒĕŀ1, Magdalena Zieleniewska1, Anna Duszyk1, Marta Bogotko1ȟ 0ÉÏÔÒ 2ĕŀÁďÓËÉ1, Piotr 
Durka1 

1University Of Warsaw, 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 assessment of patÉÅÎÔȭÓ ÒÅÁÃÔÉÏÎÓȢ (Ï×ÅÖÅÒȟ ÌÁÃË ÏÆ ÃÏÍÍÕÎÉÃÁÔÉÏÎ 
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 sleep-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 healthy subjects, 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 pediÁÔÒÉÃ ÐÁÔÉÅÎÔÓ ÆÒÏÍ Ȱ4ÈÅ !ÌÁÒÍ #ÌÏÃËȱ 
model hospital for children with severe brain damage, combined with an automatic analysis of 
actigraphic recordings of these patients. 
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Repeated baseline EEG measures effectiveness for early 
detection of at -risk  older adults  

Voyko Kavcic 1,2, Rok Pozar3,4, Bruno Giordani5 

1Wayne State University, Detroit, MI, United States, 2International Institute of Applied Gerontology, Ljubljana, 
Slovenia, 3University of Primorska, Faculty of Mathematics, Natural Sciences and Information Technologies, 
Koper, Slovenia, 45ÎÉÖÅÒÓÉÔÙ ÏÆ 0ÒÉÍÏÒÓËÁȟ !ÎÄÒÅÊ -ÁÒÕĤÉé )ÎÓÔÉÔÕÔÅȟ +ÏÐÅÒȟ 3ÌÏÖÅÎÉÁȟ 5Michigan Alzheimer's 
Disease Center, Ann Arbor, MI, United States 

Background:Age 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, non-demented, community dwelling African American 
older participants over age 60 years received EEG and NIH Toolbox-Cognition and Brief CogState 
computer administered cognitive batteries. In between two resting EEG (eyes closed) sessions 
participants engaged in a visual motion direction discrimination 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 eyes-closed EEG across all the frequency ranges 
at post as compared pre-EEG recording, with the greatest at the beta range (12-30 Hz) - 41% 
(p<.0005), followed by delta (1-4 HZ) ɀ 4% (p<.0005), theta (4-8Hz) ɀ 3% (p<.0005), while there 
was no significant difference at alpha range (8-12 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 eyes-closed 
baseline EEG after short visual cognitive stimulation, 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.  



Book of Abstracts 
17th European Congress of Clinical Neurophysiology | Warsaw 5-8 June 2019 

230 

 

P04-S 

Dose-dependent synchronization of ongoing alpha oscillation 
by repetitive transcranial magnetic stimulation  

Elina Zmeykina 1, Zsolt Turi1, Walter Paulus1 

1Georg-August-University Göttingen, Göttingen, Germany 

Repetitive transcranial magnetic stimulation (rTMS) is shown to modulate ongoing neural activity 
by means of inducing an oscillating electric field (E-field) in the cortical regions. Traditionally, rTMS 
induces an intracranial peak E-field in the range of 90-110 V/m. However, in vitro experiments 
show that a 1-5 V/m E-field is enough to entrain ongoing rhythTherefore, we hypothesized that 
inducing E-fields magnitudes less than 50 V/m is enough to entrain ongoing parietal alpha 
oscillations. We tested the hypothesis by enrolling sixteen healthy participants in a single-blind, 
repeated measure study. First, we estimated the magnitudes of E-fields by using MR-derived 
realistic head models. Participants were stimulated with three intensities corresponding to 20 
(LOW), 35 (MED) and 50 (HIGH) V/m E-fields. 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 and after 
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 
rTThe amount of synchronization expressed in phase locking values was progressively larger for 
increasing intensity in a dose-dependent 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. Overall, our 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 1, Ioana Mindruta2, Cristian Donos1, Irina Popa2, Felicia Mihai1, Mihai Maliia1, 
Andrei Daneasa2, Anca Arbune2, Constantin Pistol1 

1Physics Department, Bucharest University, Bucharest-Magurele, Romania, 2Neurology Department, Bucharest 
University Emergency Hospital, Bucharest, Romania 

Background:High-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 EEG signal analysis.  
Materials and Methods: Uncovering EEG responses to intracranial high-frequency electrical 
stimulation is difficult due to the presence of stimulation artifacts. By using alternating stimulation 
polarity, a method originally used for resolving 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 undergoing presurgical evaluation for drug-resistant 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 activation below 
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), language-related 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 1,2, Ioana Mindruta1,2, Andrei Daneasa2, Mihai Maliia2, Irina Popa1,2, Jean 
Ciurea3, Cristian Donos4, Ovidiu Alexandru Bajenaru1,2, Andrei Barborica4 

1"Carol Davila" University of Medicine and Pharmacy, Bucharest, Romania, 2University Emergency Hospital 
Bucharest, Bucharest, Romania, 3ȱ"ÁÇÄÁÓÁÒ-!ÒÓÅÎÉȱ %ÍÅÒÇÅÎÃÙ (ÏÓÐÉÔÁÌȟ "ÕÃÈÁÒÅÓÔȟ 2ÏÍÁÎÉÁȟ 4University of 
Bucharest, Department of Electricity and Magnetism, Solid-State Physics, and Biophysics, Bucharest, Romania 

Background: 
Temporal lobe epilepsy is frequently improved after selective resection. However, a small number 
of these patients have temporal-plus 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 drug-resistant 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, as previously 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 between sleep and 
wakefulness is 10.41 µV (p<0.01). When part of the epileptogenic zone (EZ), the difference becomes 
8.02 µV (p<0.05). Stimulation of the right temporal EZ produced higher reponses during sleep in the 
left hemisphere and right occipital lobe, while left 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 in connectivity 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 gyrus-TPO junction connectivity (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 Goede1, Michel van Putten1,2 

1Clinical Neurophysiology, University of Twente, Enschede, Netherlands, 2Department of Clinical Neurophysiology 
and Neurology, Medisch Spectrum Twente, , Netherlands 

Background:In 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 stimulation (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 healthy subjects and twenty-one 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 50-300 As single pulse TMS readouts 
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 amplitudes 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 controls, patients 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 Duez1, Hatice Tankisi1, Peter Orm Hansen1, Anne Sabers2, Lars Pinborg2, Martin Fabricius3, 
György Rásonyi3, Guido Rubboli4, Birthe Pedersen4, Anne-Mette Leffers5, Peter Uldall6, Bo 
Jespersen7, DMSc Jannick Brennum7, Otto Mølby Henriksen8, Anders Fuglsang-Frederiksen1, Sándor 
Beniczky1,2 

1Department of Clinical Neurophysiology, Aarhus University Hospital, Aarhus, Denmark, 2Department of 
Neurology, Copenhagen University Hospital Rigshospitalet, Copenhagen, Denmark, 3Department of Clinical 
Neurophysiology. Copenhagen University Hospital Rigshospitalet, Copenhagen, Denmark, 4Danish Epilepsy 
Centre, Dianalund, Denmark, 5Department of Diagnostic Radiology, Hvidovre Hospital., Hvidovre, Denmark, 
6Department of Pediatrics, child neurology. Copenhagen University Hospital Rigshospitalet, Copenhagen, 
Denmark, 7Department of Neurosurgery, Copenhagen University Hospital Rigshospitalet, Copenhagen, Denmark, 
8Department of Clinical Physiology, Nuclear Medicine and PET, Copenhagen University Hospital Rigshospitalet, 
Copenhagen, Denmark 

Background:To date, source imaging (SI) 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 performed electromagnetic source imaging (cEMSI). 
This study tries to elucidate the role of cEMSI in presurgical evaluation. 
Material and methods : A MEG whole-head 306-channel Elekta Neuromag® system, and 
simultaneous high density EEG (70 electrodes, range 58 to 80) using a non-magnetic cap (EASYCAP) 
were recorded in 141 consecutive patients. Fifty patients were operated and had one year follow up. 
MEG-EEG 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 the signal-to-noise ratio, EDs with 
similar topography were averaged. Two different inverse solutions were applied: equivalent current 
dipole (ECD) and a distributed source model (DSM): sLORETA. We performed electric SI, magnetic 
SI, and cEMSI. All analyses were performed using individual head models from the patients' MRIs. 
We calculated the odds ratio (OR) of becoming seizure-free when operation was concordant vs 
discordant with the localization of the SI. 
Results: Combining both EEG and MEG signals (cEMSI) gave an OR 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 seizure-free 
compared to electric SI and magnetic SI.  
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Searching for neurophysiological markers of VNS response 
predictors: PLI quantification during VNS stimulation  

Aude  Sangare1, Angela Marchi1, Benoit  Crepon1, Christine Soufflet1, Estelle Pruvost1,3, Celine 
Ramdani4, Francine Chassoux2, Baris Turak2, Elisabeth Landre2, Martine Gavaret1,3,5 

1Department of Neurophysiology, Sainte-Anne Hospital, Paris, France, 2Department of Neurosurgery, Sainte-Anne 
Hospital, , France, 3Paris-Descartes University, Paris, France, 4Institut de Recherche Biomédicale des Armées 
(IRBA), Brétigny sur Orge, France, 5INSERM UMR894, Paris, France 

BACKGROUND:Neuronal mechanisms of Vagus nerve stimulation (VNS) efficacity in seizure control 
are not clearly understood. In animal models as in patients, VNS seems to produce 
desynchronization of interictal electroencephalography (EEG). We aim to confirm the role of EEG 
desynchronization as possible marker of VNS efficacity.  
MATERIAL AND METHODS:  We 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 eyes-closed resting state period, using a 21 
channel EEG system. Phase lag index (PLI), was used to calculate the functional connectivity 
strength on the first 16 artifact-free epochs for each condition (ON et OFF). Analyses were 
performed over a broad-filtered signal (0,5-70 Hz) and besides overs different sub-bands filtered 
signals. Patients were assigned to two different groups, responders (R: reduction >50% in seizure 
frequency) and non-responders (NR)  
RESULTS: Eighteen patients were included. Lower synchronization values were highlighted in R 
patients, compared to NR, in broadband signal and in sub-bands filtered signals. These differences 
were significantly demonstrated for alpha (p=0,03, Mann-Whitney) and beta (p=0,01, Mann-
Whitney) bands. Lower synchronization values were as well lower in condition ON compared to 
condition OFF.  
CONCLUSIONS: These results confirm that 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.  
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The neocortical neural correlates of electrically evoked cortical 
potentials in humans  

Boglárka Hajnal 1, László Entz2, Emília Tóth3, István Ulbert4, Dániel Fabó5ȟ ,ÏÒÜÎÄ %ÒěÓÓ6 

1Epilepsy Centrum, Dept. of Neurology, National Institute of Clinical Neurosciences, Budapest, Hungary, 2Dept. of 
Funct. Neurosurgery, National Institute of Clinical Neurosciences, Budapest, Hungary, 3Faculty of Information 
Technology and Bionics, Pázmány Péter Catholic University, Budapest, Hungary, 4Dept. of Comparative 
Psychophysiology, Inst. for Psychology, Hungarian Academy of Sciences, Budapest, Hungary, 5Epilepsy Centrum, 
Dept. of Neurology, National Institute of Clinical Neurosciences, Budapest, Hungary, 6Dept. of Funct. 
Neurosurgery, National Institute of Clinical Neurosciences, Budapest, Hungary 

Background 
The local cortical activation-inhibition sequence underlying electrically evoked cortico-cortical 
potentials (CCEPs) is little known in humans. Our aim was to study these physiological mechanisms 
in drug-resistant epileptic patients implanted with subdural electrodes.  
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 electrodes. 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 CCEPs 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 layers (N2) 
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 N1-P2 were correlated with ISI. We found 
similar N1-P2 curve in 8 out of 10 patients characterized by an excitation at ISI 7-10ms, inhibition at 
20-50ms and a long interval excitation at 200-500 
Conclusions 
We identified both excitatory (P1, N1, P3) and inhibitory (P2, N2) CCEP components. In our paired 
pulse stimulation setting we demonstrated these inhibitory 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 Carvalho1, Maria Rita Pelejão2, João Lopes3, João  Ramalheira3 

1Neurology Department, Hospital Pedro Hispano/ULS Matosinhos, Matosinhos, Porto, 2Neurology Department, 
Centro Hospitalar Lisboa Ocidental, Lisboa, Portugal, 3Neurophysiology Department, Centro Hospitalar 
Universitario do Porto/Hospital Santo Antonio, , Portugal 

Background:Neurofibromatosis type 1 (NF1) is a common autosomal dominant disorder, afflicting 1 
in 2500-3000 individuals. These patients harbor café-au-lait macules, axillary and inguinal freckling, 
neurofibromas and optic pathway gliomas. Epilepsy, although not usual, is higher in these 
individuals than in the general population, occurring in 4-10%. Juvenile myoclonic epilepsy (JME) is 
a generalized, idiopathic epileptic syndrome characterized by myoclonic jerks, occurring mainly on 
awakening, often associated with generalized tonic-clonic 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 generalized spikes, although without spike-and-wave 
pattern. The CT-scan 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 cafe-au-ÌÁÉÔ ÍÁÃÕÌÅÓ ÉÎ ÏÕÒ ÐÁÔÉÅÎÔÓȭ ÆÏÒÅÁÒÍȟ ÁÓ ×ÅÌÌ ÁÓ ÁØÉÌÌÁÒ 
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 JME and NF1, and a causal link cannot be 
established based on one case. However, this case highlights the relevance of 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 pa tients after cardiac arrest  

Huub Lievestro 1, Anne-Fleur van Rootselaar2, Marjolein Admiraal3, Michel van Putten4,5, Janneke 
Horn3 

1Technical Medicine, University of Twente, Enschede, The Netherlands, 2Amsterdam UMC, University of 
Amsterdam, Department of Neurology and Clinical Neurophysiology, Amsterdam Neuroscience, Amsterdam, The 
Netherlands, 3Amsterdam UMC, University of Amsterdam, Department of Intensive Care, Amsterdam, The 
Netherlands, 4Department of Clinical Neurophysiology and Neurology, Medisch Spectrum Twente, Enschede, The 
Netherlands, 5Department of Clinical Neurophysiology, MIRA-Institute for Biomedical Technology and Technical 
Medicine, University of Twente, Enschede, The Netherlands 

Background:Electroencephalogram (EEG) patterns within 24 hours after cardiac arrest (CA) have 
shown to reliably predict neurological outcome. The recording set-up may be simplified by using a 
less extensive electrode set. We compared a 4-channel frontotemporal EEG headband (BrainStatus, 
Bittium, Oulu, Finland) to a 9-channel Ag-AgCl 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 simultaneously. EEG 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 classification was determined by majority vote. To evaluate 
ÃÌÁÓÓÉÆÉÃÁÔÉÏÎ ÁÇÒÅÅÍÅÎÔ ÂÅÔ×ÅÅÎ ÔÈÅ ÅÌÅÃÔÒÏÄÅ ÓÅÔÓȟ ÃÏÎÆÕÓÉÏÎ ÍÁÔÒÉÃÅÓ ÁÎÄ #ÏÈÅÎȭÓ +ÁÐÐÁ ×ÅÒÅ 
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 burst-suppression without identical burst, one patient showed burst-suppression 
with identical bursts, and four patients had a suppressed background pattern. 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 fair (ʆ = 0,32) 
Conclusions: Visual classification of EEG patterns in patients with postanoxic coma with a 9-channel 
Ag-AgCl electrode set cannot be replaced with a 4-channel frontotemporal EEG headband. 
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Brainstem auditory and median somatosensory evoked 
potentials evaluation of clinical outcome in hemorrhagic stroke 
patients  

Nikola Blazevic 1, Magdalena  Krbot Skoric1ȟ :ÄÒÁÖËÁ  0ÏÌÊÁËÏÖÉç1, Svjetlana Supe1ȟ 6ÅÓÎÁ -ÁÔÉÊÅÖÉç1, 
Domagoj Alvir1, Antonela Bazina1, Josip Ljevak1ȟ +ÁÔÁÒÉÎÁ 3ÔÁÒéÅÖÉç1ȟ )ÖÁÎ *ÏÖÁÎÏÖÉç1, Mario Habek1, 
4ÅÒÅÚÁ 'ÁÂÅÌÉç1 

1UHC Zagreb, Zagreb, Croatia 

INTRODUCTION: Aim of this study was to assess evoked potentials in the prediction of clinical 
outcome in hemorrhagic stroke patients.  
METHODS: In 46 patients (23 men, mean age 65.17+/- 12.58) with hemorrhagic stroke (33 
intracerebral and 13 subarachnoid hemorrhage) 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 (GCS) and the Full Outline of Unresponsiveness (FOUR) were assessed on the 
admission and discharge day, while Modified Rankin scale (mRS) was assessed on the discharge 
day.  
RESULTS: At the admission, there was statistically significant negative correlation between 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, significant negative correlation was found between right P14-N20 
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 mSSEP P15-N20 amplitudes.  
Significant positive correlation was found between mSSEP P15-N20 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 P15-N20 amplitudes. 
CONCLUSION: BAEP 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  

Ilaria Martinelli 1,4, Angela Marchi1, Giulia Naim3, Estelle Pruvost1,2, Celine Ramdani6, Tarek 
Sharshar3,5, Martine Gavaret1,2,7 

1Centre Hospitlaier Sainte Anne, Paris, France, 2Paris-Descartes University, Paris, France, 3Department of Neuro-
Intensive Care Medicine, Sainte-Anne Hospital, Paris, France, 4Departement of Neurology, OCSAE Hospital, 
Azienda Ospedaliera Universitaria, Modena, Italy, 5Laboratory of Experimental Neuropathology, Institut Pasteur, 
Paris, France, 6Institut de Recherche Biomédicale des Armées (IRBA), 91223 , Brétigny sur Orge, France, 7INSERM 
UMR894, Paris, FRANCE 

BACKGROUND:Multimodal neurophysiological markers support clinical assessments in individuals 
with disorders of consciousness (DoC).  Few studies 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 better predict outcome in acute DoC related to SAH.    
METHODS: We 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 multimodal evoked potentials (somatosensory potentials, brainstem auditory 
evoked potentials (BAEPs), late latency event-related 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).  
RESULTS: Clinical examination, EEG visual and quantitative analysis, presence of N20, BAEP, N100 
and MMN were not significantly different 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).  
CONCLUSIONS: This study suggests 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 
ȰÃÌÁÓÓÉÃÁÌȱ ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÏÆ ÔÈÅÓÅ ÍÁÒËÅÒÓ ɉÐÒÅÓÅÎÔȾÁÂÓÅÎÔɊ ÁÎÄ ÔÈÅ %%' ÁÎÁÌÙÓÉÓȟ ÉÎ ÔÅÒÍ ÏÆ 
prognosis. These results need to be confirmed in a larger study.  
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Clinical and electrophysiological characteristics of childhood 
CIDP 

Malgorzata Lukawska 1, Anna  Potulska-Chromik1, Andrzej  Seroka1, Anna  Kostera-Pruszczyk1 

1Department of Neurology, Medical 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. 
Relapsing-remitting 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 of 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 remission 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 axonal 
changes. 
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Isolated lower -leg pain and A-wave studies: a case report  

Vasily Khodulev 1, Oleg Kobylko2, Svetlana Vlasava3 

1Republican Research And Clinical Center Of Neurology And Neurosurgery, Minsk, Belarus, 2Gomel Regional 
Clinical Hospital, Gomel, Belarus, 3Polessky State University, Pinsk, Belarus 

An isolated lower-leg pain without neurological manifestations is an important problem in clinical 
practice. A-wave has been found in many cases but its significance remains unclear. We described a 
case of a 29-year-old woman, a bank employee, complaining of the lower-leg pain in the calf muscle 
on the left side. It continued over a year causing discomfort, excruciating muscle pain, accompanied 
by episodes of shooting 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. Neurological investigations 
revealed only a Lasegue sign (60 degrees) on the left side. Lumbosacral spine MRI showed a diffuse 
dorsal protrusion of the intervertebral discs L4-L5 2.1 mm, L5-S1 2.3 mm. Nerve conduction studies 
demonstrated normal motor and sensory conduction velocities in peroneal, tibial and sural nerves. 
No changes were recorded in the H-reflex studies. F-wave studies at distal and proximal point 
stimulation of the left tibial nerve showed the presence of the A-wave immediately before the F-
wave. After month of regular visits to the swimming pool and the vascular medicines treatment, the 
patient observed that lower-leg pain significantly decreased. Conclusion: The isolated lower-leg 
pain has been regarded as a neuropathic one with its source in the S1 root on the left side. This 
observation indicates clinical importance of studying and analyzing of A-waves in the lower limbs 
pain.  
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Repeated compression radial neuropathies caused by rope 
bondage 

Vasily Khodulev1, Marina Zharko2, Svetlana Vlasava3, Nataliya Charnenka4 

1Republican Research And Clinical Center Of Neurology And Neurosurgery, Minsk, Belarus, 2City Clinical 
Pathologoanatomic Bureau, Minsk, Belarus, 3Polessky State University, Pinsk, Belarus, 4Republican Research And 
Clinical Center Of Neurology 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 6-mm 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 posterolateral 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 was 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 re-compressed both radial nerves after a similar 
suspension lasting about 8 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 demonstrated 
normal motor and sensory conduction velocities in radial, median, ulnar, peroneal, tibial and sural 
nerves. A high-resolution ultrasound examination showed a slight increase in the cross-sectional 
area of the left radial nerve in the spiral groove compared to the opposite side. Conclusion: 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 Gómez1, Esmeralda Rocío Martín, Cecilia Duque Cárreras, Rybel  Wix 
1Clinical Neurophysiology Department. Hospital Universitario "La Princesa", Madrid, Spain 

Objectives: To describe a retrospective series of 32 cases of Guillain-Barré Syndrome (GBS), with 
the intention to discuss timing and 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 studies 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 years (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 other series, 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 1ȟ *ÕÄÙÔÁ "ÁÒÁďÓËÁ1ȟ -ÁčÇÏÒÚÁÔÁ 'Á×Åč1, Anna Potulska-Chromik1, 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 aim was 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 criteria 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, age 21-70 yrs, mean  
41,3 yrs,  in MMN 3M and 4F, age 34-61 yrs, mean 43,7 yrs. 6-8 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 MMN 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 1-2 segments (segments with CB and entrapment sites were 
excluded). Distal CMAP duration 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 1-2 nerves.   
Conclusion: NCS alone can not distinguish CIDP from MMN, although it seems that  distal CMAP 
duration increase is more common feature in CIDP. 
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Is it necessary to do bilateral nerve conduction studies for 
electrodiagnosis of polyneuropathies?  

Hossein Pia1, Kirsten  Pugdahl1,2, Anders  Fuglsang-Frederiksen1,2, Hatice  Tankisi1,2 

1Department Of Clinical Neurophysiology, Aarhus University Hospital, Aarhus , Denmark, 2Department of Clinical 
Medicine, Aarhus University, , Denmark 

Background:Nerve 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 between right 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. Results were compared to laboratory controls.   
Results: Of 313 patients, 219 (70%) were diagnosed with polyneuropathy (PNP+) and 94 (30%) had 
the polyneuropathy diagnosis rejected (PNP-). In the PNP+ group, there was no side differences in 
neither mean distal motor latency, motor conduction velocity, motor amplitude and F-wave 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 PNP- group, the only difference was seen for distal motor latency 
for peroneal and tibial nerves, while the other parameters did not differ (t-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 the PNP+ or PNP- groups (Chi-square, 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 1,2, Kirsten Pugdahl1,3, Anders Fuglsang-Frederiksen1,3, Hatice Tankisi1,3 

1Department of Clinical Neurophysiology, Aarhus University Hospital, Aarhus, Denmark, 2Department of 
Neurology, Regional Hospital West Jutland, Holstebro, Denmark, 3Department of Clinical Medicine, Aarhus 
University, Aarhus, Denmark 

Background:The assumption 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 sural sensory 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 clinicians 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 (PNP-). In the PNP+ 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 PNP- groups (Chi-square, p=0.639).    
Conclusions: Our study suggests that patients with polyneuropathy 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?  

-ÅÒÁÌ +ąÚąÌÔÁÎ1ȟ #ÅÚÍÉ $ÏøÁÎ2, Selahattin Ayas1, Ass. Aysegul Gunduz1 

1IUC Cerrahpasa Medical Faculty, Department of Neurology, Istanbul, Turkey, 2IUC Cerrahpasa Medical Faculty, 
Department of Ophtalmology, Istanbul, Turkey 

Background:We 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 (BR-RC), 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 intervals), BR-RC (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 R2-PPI deficit at each interval in the patient group compared to healthy 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 cohort 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 follow-up for a long period and 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 Cvetkovic3, Jean-Pierre Lin2, Kerry Mills1, Peter Brown4 

1Basic and Clinical Neuroscience, King's College London, London, United Kingdom, 2Paediatric Neurosciences, 
Guys and St Thomas' NHS Foundation Trust, London, United Kingdom, 3Department of Informatics, King's College 
London, London, United Kingdom, 4Nuffield Department of Clinical Neurosciences, University of Oxford, Oxford, 
United Kingdom 

Background: 
Sensorimotor processing is abnormal in Idiopathic/Genetic dystonias but remains unstudied in 
Acquired dystonias. We test the hypothesis that sensory modulation of Beta-Corticomuscular 
coherence (CMC) and Intermuscular coherence (IMC) differs with dystonia aetiology.  
Methods: 
Participants: 11 children with Acquired dystonia, 5 with Genetic/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 and forearm extensors) and bipolar EEG over contralateral sensorimotor cortex 
were recorded in 5-second epochs (x 200).  Signals were amplified, bandpass filtered (EEG 0.5ɀ100 
Hz; EMG 5ɀ250Hz) and digitised (1,024Hz). CMC and IMC were computed using a 512-point 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: 
Beta-CMC (14-36Hz) was identified in 13/13 TDCs, 3/5 children with Idiopathic/Genetic and 9/11 
with Acquired dystonia. Beta-CMC magnitude increased significantly from baseline to early post-
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).  Post-stimulus 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). Beta-IMC was similar across groups. 
Prominent low frequency (4-8Hz) IMC was seen in all dystonia patients, but not in TDCs, and 
correlated with severity (BFMDRS-m).  
Conclusion: 
Idiopathic/Genetic and Acquired dystonia share an abnormal low-frequency 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 Säisänen1, Niina Lintu2, Eero Haapala3, Timo  Lakka2, Sara Määttä1 

1Clinical Neurophysiology, Kuopio University Hospital, Kuopio, Finland, 2Department of Physiology, Institute of 
Biomedicine, University of Eastern Finland, Kuopio, Finland, 3University of Jyväskylä, Jyväskylä, Finland 

 
Background:The interhemispheric difference in cortical excitability and its relationship to motor 
functions is unclear.  
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 16-19 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 for manual 
dexterity, line run and standing long jump for gross motor tasks. Spearman correlations and paired 
samples t-test were used. 
Results: All subjects were right-handed; handedness score varied between 16 and 40. MT of the left 
hemisphere assessed with monophasic 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 with right 
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, non-dominant hemisphere, higher excitability was associated with better 
ipsilateral performance. Gross motor functions may be more strongly related to muscle force and 
therefore do not correlate with cortical excitability. Clearly established right-handedness is related 
to higher excitability in the dominant hemisphere. Interestingly, this seems to partly depend on the 
stimulation type. 
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Sex differences and cortical excitability in healthy adolescents  

Laura Säisänen1, Eero Haapala2, Niina Lintu3, Timo  Lakka3, Sara Määttä1 

1Clinical Neurophysiology, Kuopio University Hospital, Kuopio, Finland, 2University of Jyväskylä, Jyväskylä, 
Finland, 3Department of Physiology, Institute of Biomedicine, University of Eastern Finland, Kuopio, Finland 

Background:Sex 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 excitability and manual dexterity.  
Methods: 28 healthy adolescents (age 16-19 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 measured on both hemispheres. Box and block test (BBT) was used 
for manual dexterity. Independent samples t-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%) compared 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 (non-dominant) hemisphere 
in boys. There is a well-established 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 more power to confirm the findings of sex 
differences. 
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)ÎÖÏÌÖÅÍÅÎÔ ÏÆ ÌÏ×ÅÒ ÍÏÔÏÒ ÎÅÕÒÏÎÓ ÉÎ 0ÁÒËÉÎÓÏÎȭÓ $ÉÓÅÁÓÅ 
reflected in MUNE method  

Martyna Mes1, Piotr Janik1, Elzbieta Zalewska2, Malgorzata Gawel 1 

1Department of Neurology, Medical University Of Warsaw, Warsaw, Poland, 2Nalecz Institute of Biocybernetics 
and Biomedical Engineering, Polish Academy of Sciences, , Poland 

Lower motoneuron degeneration are not among the characteristic features of ParkinsonȭÓ 
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 MUNE 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 extensor 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), reflecting the size of motor unit, was lower in PD group aged 31-45 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 the disease 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 sporadic Parkinson'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  

%ÚÇÉ %ÒÄÏøÁÎ1, #ÁÎ +ąÒ2, Esin Beycan2, Esin  Karakaya2ȟ 3ÁÎÅÍ !ÌÔąÎëąÎÁÒ2ȟ 4İÒËİ "ÁÙÒÁÍÏøÌÕ2, 
Gökçer Eskikurt1, Sacit Karamürsel1 

1Istinye University, Faculty of Medicine, Department of Physiology, Innovative Center of Applied Neurosciences , 
dÓÔÁÎÂÕÌȟ 4ÕÒËÅÙȟ 2)ÓÔÉÎÙÅ 5ÎÉÖÅÒÓÉÔÙȟ &ÁÃÕÌÔÙ ÏÆ -ÅÄÉÃÉÎÅȟ )ÎÎÏÖÁÔÉÖÅ #ÅÎÔÅÒ ÏÆ !ÐÐÌÉÅÄ .ÅÕÒÏÓÃÉÅÎÃÅÓȟ dÓÔÁÎÂÕÌȟ 
Türkiye 

Transcranial direct current 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 reaction time (RT) were 
also measured by continuous performance test. Eleven young healthy volunteers participated in the 
study. Two different cerebellar tDCS applications were performed with 1-week interval (anodal-
sham). tDCS was applied 2 mA for 20 minutes (anod on vermis). Y-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 between anodal and sham tDCS. There was no significant difference between anodal 
and sham tDCS in terms of Y-balance, 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 a significant 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 number 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 individuals.  
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Impact of Attentional Abilities on Step Initiation in 
Parkinsonian Patients with Freezing of Gait  

Madli Bayot 1, Aurore Braquet1, Céline Tard2, Luc  Defebvre2, Kathy Dujardin2, Philippe  
Derambure1, Arnaud Delval1 

1Univ. Lille, Inserm, CHU Lille (Department of Clinical Neurophysiology), U1171 - Degenerative & vascular 
cognitive disorders, F-59000 Lille, France, 2Univ. Lille, Inserm, CHU Lille (Department of Neurology and 
Movement Disorders), U1171 - Degenerative & vascular cognitive disorders, F-59000 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 
a singlÅ ÐÁÒÁÄÉÇÍȡ ÔÈÅ Ȱ!ÔÔÅÎÔÉÏÎ .ÅÔ×ÏÒË 4ÅÓÔȱ ɉ!.4ɊȢ (Ï×ÅÖÅÒȟ ÐÁÔÉÅÎÔÓ ×ÉÔÈ 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅ 
(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 of the 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 freezers (PD+FoG), fifteen non-freezers (PD-FoG) 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 high-resolution 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 significantly different 
between groups. Subjects with PD presented abnormalities regarding movement-related 
desynchronization over the sensorimotor cortex after APA onset as a response to a target with 
incongruent flankers. 
Conclusions: Tasks with attentional load such as conflict resolution lead to an alteration of step 
initiation in the same way in PD+FoG, PD-FoG 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 Nikulin1,2, Sofya  Kulikova3, Vadim  Ushakov4, Sergey  Kartashov4, Evgeny  
Blagoveshchensky1, Pavel  Novikov1, Alexey Gorin1, Maria  Nazarova1 

1Centre for Cognition and Decision Making, Institute for Cognitive Neuroscience, NRU HSE, Moscow, Russian 
Federation, Moscow, Russian Federation, 2Department of Neurology, Max Planck Institute for Human Cognitive 
and Brain Sciences, Leipzig , Germany, 3National Research University Higher School of Economics, Perm, Russian 
Federation, 4Kurchatov Institute National Research Centre, Moscow, Russian Federation 

Trial -to-trial variability of the motor evoked potentials (MEP) to transcranial magnetic stimulation 
(TMS) is a well-known 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 right-handed volunteers. Four TMS sessions 
were performed (two single-pulse TMS and two paired-coil TMS with IHI paradigm sessions for 
each hemisphere), 70 stimuli were delivered during every session. Coefficient of quartile variation 
(CQV) was used to quantify trail-to-trail variability of MEPs amplitude. Resting motor threshold 
values were correlated between hemispheres (r=.842,p<.001). IHI 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 of IHI was found for the left hand (r=-.718,p<.001). 
We also observed a strong correlation between CQV of MEPs from both hands to single-pulse TMS 
(r=.632,p =.004). A side-specific correlation between the variability of the responses to single-pulse 
and paired-coil TMS was found for the dominant hemisphere (r=.524,p =.021). Our preliminary 
results demonstrate the importance of the trial-to-trial variability of the MEPs and its 
interhemispheric specificity as a defining characteristics of the motor system. This study was 
partially supported by ofi-m RFBR grant 17-29-02518, by HSE Basic Research Program and Russian 
Academic Excellence Project '5-100'.  
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Application of decomposition based quantitative EMG (DQEMG) 
to focal neuropathies  

Oscar Garnes C. Estruch 1, Gonzalo Diaz Cano1, Daniel Stashuk2 

1Clinical Neurophysiology Section. Fundación Jiménez Díaz, Madrid, Spain, 2Department of Systems Design 
Engineering. University Waterloo, Waterloo, Canada 

BACKGROUND 
EMG signals can be decomposed into their constituent 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 portion 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 findings were 
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% of cases 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, compared with the classical quantitative or semi-
quantitative needle EMG analysis. 
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Does SFAP and Jitter Change when Recorded from 
Neuromuscular Junction or near Tendon in Myopathy?  

Elif Kocasoy-Orhan1, Nermin Gorkem Sirin 1, Pinar Bekdik-Sirinocak1, Nuran Burcu Arkali1, Lala 
Mehdikhanova1, Mehmet Baris Baslo1 

1Istanbul University, Istanbul Faculty of Medicine, Department of Neurology, Istanbul, Turkey 

Background:Neuromuscular jitter is measured 1 to 1.5 cm away from end-plate zone in order to 
record single fiber 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 to 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 single-fiber EMG electrode 
and jitters were calculated in biceps brachi muscle at 2 sites: near NMJ and 5 cm distal.  
Measurements from different 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 the calculated 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 0.65±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. Estruch1, Daniel Stashuk2 
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Engineering. University Waterloo, Waterloo, Canada 

BACKGROUND 
A motor unit potential (MUP) is the summation of the muscle fiber potentials (MFPs) generated by 
the fibers of its MU. A near-fiber (NF) MUP is the summation of MFPs from fibers near the recording 
electrode. The temporal consistency 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 potential trains (MUPTs). Across these signals, MU size varied between 
100 to 300 fibers, MFP jitter ranged from 20 to 80 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 jitter. NF-MUP 
duration and dispersion offer accurate information about MU morphology (i.e. dispersion of fiber 
end plate locations and varying conduction 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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Quantification of Walking Patterns and Muscle Coactivations in 
Multiple Sclerosis with Kinetic and Electromyographic Analyses  

Su-Chun Huang1, Lorenzo Gregoris1, Giulia Leccabue1, Andrea Tettamanti1, Giancarlo Comi1, Letizia 
Leocani1 

1Department of Neurology and INSPE-Institute of Experimental Neurology, Scientific Institute and University 
Hospital San Raffaele, Milan, Italy 

BACKGROUND 
Multiple sclerosis(MS) is characterized by gait impairments 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 waist and 
electrodes(BTS bioengineering, Italy) attached on bilateral thighs(Rectus and Biceps Femoris, RF-
BF) and legs(Tibialis anterior and gastrocnemius, TA-GM) for measuring body acceleration and EMG 
recording. The tests were performed with shoes and socks. Time, Cadence(pace/minutes), step 
length and Coactivation index(CoI) 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 conditions than controls. 
Increased coactivation than controls was found in RF-BF on both sides, while only in MA of TA-GM. 
PwMS walked better (shorter time, higher cadence, longer step length) when wearing shoes. Higher 
CoI of RF-BF on MA side positively correlated with 10MWT 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 found in both the proximal(RF-BF) and distal(TA-GM) 
levels and correlated with higher EDSS and worse spatial-temporal parameters. This objective 
assessment of gait can benefit in evaluating the efficiency of rehabilitation. 
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Evaluating Effects of Neurore habilitation on Gait Pattern in 
Multiple Sclerosis with Kinetic and Electromyographic Analyses  
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Leocani1 
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Hospital San Raffaele, Milan, Italy 

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 sensors 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. Ten-meter-walking-
test(10MWT) 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, RF-BF) and 
legs(Tibialis anterior and gastrocnemius, TA-GM) for measuring body acceleration and EMG 
recording. Time, cadence(pace/minutes), step-length and coactivation index(CoI) between 
antagonistic pairs pre- and post-rehabilitation were calculated on more and less affected side 
(MA/LA) for statistics. 
RESULTS 
The time(p<0.001) and cadence(p=0.01) of 10MWT were significantly improved after 
rehabilitation. Though not statistically significant, CoI of RF-BF reduced in both sides post treatment 
(MA pre:22.51±10.10 v.s. post:18.72±7.14; LA pre:20.35±7.34 v.s. post:17.45±4.64). Further, 
reduced CoI of RF-BF pair on MA side correlated with less walking time in 10MWT(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 better evaluate 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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Background:The central nervous system in 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 with CIDP. 
Materials and Methods: 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 potentials (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 latency of 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 I-V and III-V inter-latencies BAEP, for N20, P16, 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 unclear and needs further research.  




