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ABSTRAKTI / ABSTRACTS

POZVANI PREDAVACI / INVITED LECTURES

SCORE - Standardised Computer-based Organised Reporting of EEG

Sdndor Benicgky', Harald Aurlien, and the SCORE consortium
"Danish Epilepsy Center, Dianalund, Denmark

The EEG signal has a high complexity, and the process of extracting clinically
relevant features is achieved by visual analysis of the recording. The inter-observer
agreement in EEG interpretation is only moderate. This is partly due to the method of
reporting the findings in free-text format.

The purpose of our endeavour is to create a computer-based system for EEG
description, where the physicians would construct the reports by choosing from pre-
defined elements for each relevant EEG feature, as well as the clinical phenomena -
for long term video-EEG monitoring.

A working group of EEG experts took part in a consensus workshop in Dianalund,
Denmark, in January 2010. The faculty was approved by the Commission on European
Affairs of the ILAE. The working group produced a consensus proposal, which
underwent a pan-European review, organised by the European Chapter of the IFCN.
The main elements of SCORE are: personal data of the patient, referral data, recording
conditions, background activity, sleep and drowsiness, non-ictal findings, “events”
(ictal findings), normal variants and patterns, artefacts, polygraphic channels,
interpretation and diagnostic significance. Specific aspects of the neonatal EEGs are
scored: alertness, temporal organisation and spatial organisation.

Significance: SCORE will provide quality control for the EEG assessment and
reporting, it will help incorporating the results of computer-assisted analysis into the
report, it will make possible the build-up of a multinational database, and it will help
in training young neurophysiologists.



Electrophysiological investigations in childhood epilepsy surgery

Martine Fohlen
Childhood Neurosurgical Department, Fondation Rothschild, Paris

Epilepsy surgery in children is a functional surgery: its goal is to perform a tailored
resection of the whole epileptic brain tissue while sparing the eloquent cortex. In spite
of the dramatic progress and helpful of the imagery, the recording of the seizures
during prolonged scalpVideo-EEGs is mandatory and plays a crucial role in localizing
the epileptogenic zone.

Furthermore, surface EEG data correlated with clinical and radiological findings
provide a guide for the surgical strategy: either resection without further investigations
or an invasive recording procedure. In prehemispherotomy evaluation, scalp video-
EEG recordings confirm that more limited resections are not indicated and
demonstrate that the opposite hemisphere is not involved by independent seizures. In
extra temporal epilepsies invasive recordings are often indicated, mainly in the cases
where the epileptogenic focus is close to the eloquent cortex or poorly delimitated.
They consist in either Stereo electroencephalography or subdural and depth electrodes
placement according to the age of the patient and the localization of the focus. In
temporal lobe epilepsies, foramen ovale electrode insertion provides valuable
information in the role played by the mesial structures. Invasive recordings are well
tolerated with a low morbidity consisting in meningitis or skull infection and
intracranial haematoma.



Brachial plexopathies
S. Apostolski

Outpatient Neurological Clinic “Apostolski”, Belgrade, Serbia.
aposlob@drenik.net apostolski@sbb.rs

The incidence of brachial plexopathies is many times greater than the incidence of all
other plexopathies combined. Brachial plexopathies may be open and closed in nature.
They affect patients of all ages and of either gender, and they involve the dominant
limb more often than the nondominant one. From the clinical point of view the
brachial plexus may be divided into supraclavicular and infraclavicular regions.The
supraclavicular plexus is composed of the primary ventral and dorsal roots, mixed
spinal nerves, anterior primary rami, and trunks. The infraclavicular plexus includes
the cords and the terminal nerves. The supraclavicular plexus is further subdivided
both longitudinally and vertically. Longitudinally, it is classified as preganglionic
(intradural) and postganglionic (extradural). Vertically, the supraclavicular plexus is
subdivided into upper (originating from the C5 and C6 roots), middle (C7 root), and
lower (C8 and Th1 roots) plexuses. Upper plexus lesions are reffered to as Erb’s palsy,
whereas lower plexus lesions occasionally are designated Klumpke’s palsy. It is hard
to distinguish simultaneous involvement of two or more terminal nerves from cord
lesions and to subdivide infraclavicular plexopathies. The axonal degeneration is by
far the most common type of pathology shared by both, myelinated and unmyelinated
fibers and it causes axon-discontinuity conduction block. In addition to axon loss,
myelinated fibers can respond to a localized injury with focal demyelination. The
mildest type of focal demyelination causes focal slowing, the more severe type causes
desynchronized slowing and the extensive focal demyelination presents as conduction
block which is indistinguishable from very early focal axon degeneration. The
supraclavicular region of the brachial plexus is injured considerably more often than is
the infraclavicular. The most common causes for supraclavicular brachial plexopathy
include traction injures, avulsion lesions, obstretic paralysis, and postoperative
paralysis. True neurologic thoracic outlet syndrome (cervical rib and band syndrome)
and primary and secondary neoplastic brachial plexopathies also belong to
supraclavicular group of plexopathies. Neuralgic amyotrophy either familial or
sporadic often is considered a type of supraclavicular plexopathy. Infraclavicular
brachial plexopathies include radiation-induced lesions, plexopathies caused by
penetrating injures, by fractures (dislocations of humeral neck) and plexopathies
caused by neurovascular injures. The clinical features of the brachial plexopathies
consist of some combination of weakness, sensory deficit, paresthesia, and pain.
Which specific symptoms are present depends in part on the cause and severity of the
lesion. Evaluation and diagnosis include history, physical examination (inspection,
strength testing of the muscles, sensory testing, deep tendon reflexes, assessment for
autonomic disturbances), electrodiagnostic studies (EMG, NCS, SEP, TMS), and
imaging studies (MRI, MR myelography). Laboratory studies of the blood and CSF
may be helpful in inflammatory brachial plexopathies, and genetic analysis in patients
with hereditary neuralgic amyotrophy. The treatment of brachial plexopathies
generally falls into one of two broad categries: conservative or surgical.



Brahijalne pleksopatije
S. Apostolski

Specijalisticka ordinacija za neurologiju “Apostolski”’, Beograd, Srbija
aposlob@drenik.net apostolski@sbb.rs

Incidenca brahijalnih pleksopatija je viSestruko veca od incidence svih ostalih
pleksopatija Brahijalne pleksopatije mogu biti otvorene i zatvorene prirode.
Oboljevaju sve osobe nezavisno od starosti i pola i ¢eS¢e je zahvacen dominantna ruka
u odnosu na nedominantn. Sa klinickog aspekta plexus brachialis se moZze podeliti u
supraklavikularni i infraklavikularni region. Spraklavikularni plexus se sastoji od
primarnih ventralnih i dorzalnih korenova, mesovitih spinalnih nerava, prednjih
primarnih ramusa i stabala. Infraklavikularni plexus ukljucuje grane i terminalne
nerve. Supraklavikularni plexus je nadalje podeljen na longitudinalni i vertikalni
nacin. Longitudinalno, klasifikovan je u preganglijski (intraduralni) i postganglijski
(ekstraduralni) plexus. Vertikalno, supraklavikularni plexus je podeljen u gornji
(potice iz C5 I C6 korenova), srednji (C7 koren) i donji (poti¢e od C8 i Thl korenova)
plexus. Lezije gornjeg pleksusa se nazivaju Erbovom a lezije donjeg pleksusa
Klumpkeovom paralizom. Tesko je razlikovati istovremen leziju dva ili vise
terminalnih nerava od lezije pleksusnih grana i stoga ne postoji podklasifikacija
infraklaviklarnih brahijalnih pleksopatija. Aksonska degeneracija je najcesc¢a patoloska
promena kod lezije mijeliniziranih i1 nemijeliniziranih vlakana kod brahijalnih
pleksopatija 1 zbog koje nastaje “axon-discontinuity” kondukcioni blok.
Mijelinizirana vlakna mogu reagovati na lokaln povredu 1 fokalnom
demijelinizacijom. Najblazi tip fokalne demijelinizacije uzrokuje fokalno usporenje,
tezi oblik uzrokuje desinhronizovano usporenje a ekstenzivna fokalna demijelinizacija
uzrokuje kondukcioni blok koji se teSko razlikuje od bloka kod rane fokalne aksonalne
degeneracije. Supraklavikularni region plexus brachialisa je znacajno cesce izlozen
povredana od infraklavikularnog regiona. Najcesc¢i uzroci supraklavikularne brahijalne
pleksopatije ukljucuju trakcione povrede, avulzije, porodjajne i postoperativne
paralize. Pravi neuroloski “thoracic outlet syndrome” (sindrom vratnog rebra i
ligamenta) i primarne i sekundarne neoplasticne brahijalne pleksopatije pripadaju
grupi supraklavikularnih brahijalnih pleksopatija. Neuralgi¢na amiotrofija, sporadi¢na
ili familijarna je najceS¢e supraklavikularna pleksopatija. Infraklavikularne
pleksopatije  ukljucuju redijaciono-indukovane lezije, pleksopatije izazvane
penetrantnim povredama, frakturama (dislokacija glave humerusa) i pleksopatije
uzrokovane neurovaskularnimpovredama. Klinicke osobine brahijalnih pleksopatija se
sastoje od kombinacije miSi¢ne slabosti, gubitka senzibiliteta, parestezija i bolova.
Uzrok i tezina lezije kod brahijalnih pleksopatija odredjuje specificno klinicko
ispoljavanje. Dijagnosticki postupak ukljucuje anamnezu, fizikalni pregled (inspekcija,
testiranje miSi¢ne snage, ispitivanje senzibiliteta, miSi¢nih refleksa na istezanje, i
ispitivanje autonomnih funkcija), elektrofizioloske testove (EMG, NCS, SEP, TMS), i
“imaging” ispitivanja (MRI, MR mijelografija). Laboratorijsko ispitivanje krvi i
likvora moze biti od koristi kod inflamatornih brahijalnih pleksopatija, a genetsko
testiranje kod bolesnika sa hereditarnom neuralgi¢cnom amiotrofijom. Lecenje
brahijalnih pleksopatija se wuopSteno receno moze sprovoditi hirurSkim ili
konzervativnim metodama.
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ELEKTROMIONEUROGRAFIJA/ELECTROMYONEUROGRAPHY

Elektromiografija kao dijagnosticka procedura kod recesivnih cerebelarnih ataksija
V. Mili¢ Rasié', S. Todorovié', V. Brankovié', I. Novakovié, J. Baets’, S. Vermeer’
'Klinika za neurologiju i psihijatriju za decu i omladinu, Medicinski fakultet, Beograd, Srbija
*Institut za biologiju i humanu genetiku, Medicinski fakultet, Beograd, Srbija; *Neurogenetics
group, VIB Department of Molecular Genetics, Antwerpen, Belgium; “Department of Human

Genetics, Radboud University, Nijmegen, The Netherlands
vedrana.milic.npk@gmail.com

Cilj: Analiza elektromiografskog (EMG) profila kod geneticki potvrdenih autosomno
recesivnih (AR) cerebelarnih ataksija (CA). Metod: EMG je radena na Premier
(Medelec) aparatu prema protokolima DeLisa (1987) i Kimura (1989). Metodom
lancane reakcije polimerazom (PCR) odredivana je ekspanzija GAA tripleta u FRDA
genu, a direktnim sekvenciranjem detektovane su mutacije u ANO10 i SACS genima.
Rezultati: Friedreichova ataksija (FA) je najces¢i tip ataksije medu naSim pacijentima
sa AR-cerebelarnim ataksijama. Odsustvo SNAP (sensitive nerve action potential) je
nadeno kod svih testiranih FA pacijenata. U porodici sa AR-CA, mentalnom
retardacijom i mutacijom u ANO10 genu, nasli smo fascikulacije pri iglenoj EMG i
znake motorne aksonalne neuropatije pri ENG (elektroneurografija) testu. Tre¢i EMG
profil u vidu senzitivne i motorne aksonalne neuropatije je naden u AR-CA porodici sa
pridruzenom blagom neuropatijom, piramidnim znacima i mutacijom u SACS genu.
Zakljucak: EMG moze predstavljati vazan test u planiranju genetickih studija kod
autozomno recesivnih cerebelarnih ataksija.

Electromyography test as diagnostic procedure in recessive cerebellar ataxias
V.Milic Rasicl, S. T odorovicl, V. Brankovicl, 1 Novakovicz, J Baets3, S Vermeer®
'Clinic for neurology and psychiatry for children and youth, Medical Faculty, University of
Belgrade, Belgrade, Serbia; “Institute of Biology and Human Genetics, Medical Faculty,
University of Belgrade, Belgrade, Serbia; *Neurogenetics group, VIB Department of
Molecular Genetics, University of Antwerp, Antwerpen, Belgium; “Department of Human
Genetics, Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands
vedrana.milic.npk@gmail.com

Purpose: To analyze electromyography (EMG) profile in genetically confirmed
autosomal recessively (AR) inherited cerebellar ataxias (CA). Method: EMG was
done on Premier (Medelec) machine according to DeLisa (1987) and Kimura (1989)
protocol. Extension of GAA triplet was detected by polymerase chain reaction (PCR)
and mutation in ANO10 and SACS genes by direct sequencing. Results: Friedreich
ataxia (FA) is the most frequent type of ataxia within our patients with AR-cerebellar
ataxias. Absence of SNAP (sensitive nerve action potential) was detected in all tested
FA patients. In AR-CA family with mental retardation and mutation in ANO10 gene,
we found fasciculation on needle EMG and motor axonal neuropathic signs on ENG
(electroneurography) test. Third EMG profile as sensitive and motor axonal
neuropathy was found in AR-CA family with mild neuropathy, pyramidal signs and
mutation in SACS gene. Conclusion: EMG could be important test in planning genetic
study for autosomal recessive cerebellar ataxias.
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ElektrofizioloSki dijagnosticki kriterijumi ALS
TV 1lié, S. Petkovié
Vojnomedicinska akademija, Beograd

U nedostatku pouzdanog bioloskog markera amiotroficke lateralne skleroze (ALS),
ova bolest i danas ostaje primarno klinicka dijagnoza. Medutim, usled visoke
specificnosti i relativno nize senzitivnosti postojecih dijagnostickih kriterijuma (A4irlie
House Criteria / El Escorial Criteria Revisited, 2000, EEC-R), posebnu paznju
privla¢i razvoj strategija neurofizioloskih ispitivanja usmeren ka utvrdivanju
laboratorijski podrzane dijagnoze ALS. Sagledavanjem ove potrebe, ekspertska grupa
Medunarodne federacije za klini¢ku neurofiziologiju, definisala je Awaji-Shima ALS
kriterijume (de Carvalho et al, 2008) primenjujuéi pristup zasnovan na ¢injenicama.
Ovim konsenzusom afirmisan je znacaj sprovodenja ekstenzivnog EMG ispitivanja i
studija nervne provodljivosti u cilju isklju¢ivanja drugih dijagnoza. Medutim, jo$
vrednije bilo je je definisanje uloge slozenih fascikulacija u ispitanim miSi¢ima,
kojima je priznato znacenje aktivne denervacije u procesu utvrdivanja zahvatanja
perifernog motornog neurona. Nekoliko prospektivnih elektrofizioloskih studija
sprovedenih do danas, koje su poredile EEC-R i Awaji kriterijume, pokazale su
uvecanje senzitivnosti izmedu 10-30%, bez smanjenja specificnosti. Ovo poboljSanje
primenom Awaji kriterijuma bilo je znacajnije kod bolesnika u ranoj fazi bolesti
(Okita et al, 2011), i onih sa bulbarnim pocetkom (Noto et al, 2011), a broj telesnih
regija dodatno oznacenih kao pozitivne uvecan je za >45% (Schrooten et al, 2011).
Buduc¢e napore potrebno je usmeriti ka optimalnoj selekciji i broju ispitanih misSi¢a
prema telesnim regijama, kao i utvrdivanju dijagnostickog doprinosa neurofizioloskih
tehnika u detekciji oSte¢enja centralnog motornog neurona u ALS-u.

Electrophysiological diagnostic criteria of ALS
TV Ilic, S. Petkovic
Military Medical Academy, Beograd

Due to the high specificity and relatively low sensitivity of existing diagnostic El
Escorial Criteria Revisited (EEC-R), special attention should be given to develop
strategies of neurophysiological testing aimed to confirm laboratory supported
diagnosis of ALS. Consideration of these needs, the Expert Group of the International
Federation of Clinical Neurophysiology has defined the Awaji-Shima ALS
criteria. This consensus has affirmed the importance of EMG and nerve conduction
studies for the purpose of excluding other conditions. However, the most valuable
agreement was that complex fasciculation potential should be regarded as equivalent
of active denervation in the process of lower motor neuron involvement. Several
prospective electrophysiological studies conducted to date, that have compared EEC-R
criteria and Awaji, showed a sensitivity increase of between 10-30%, without affecting
specificity. This enhancement using Awaji criteria was especially significant in
patients in early stages of ALS (Okita et al, 2011), and those with bulbar onset (Noto
et al, 2011), while the body regions additionally marked as positive increased > 45%
(Schrooten et al, 2011). Further efforts should be directed towards the optimal
selection of examined muscles to body regions, as well as determining the contribution
of neurophysiologic techniques in detecting upper motor neuron dysfunctions in ALS.
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Elektromiografsko ispitivanje povrSinskim elektrodama
- perspektive i ogranicenja
Zoran Perié
Katedra Neurologije Medicinskog fakulteta u Nisu,
Klinika za neurologiju Klini¢kog centra u Nisu; Srbija
e-mail: periczoran38@gmail.com

Elektromiografsko (EMG) ispitivanje = miSi¢a koriS¢enjem koaksijalnih iglenih
elektroda koje registruju razli¢ite vrednosti pojedinih parametara akcionih potencijala
motornih jedinica (APMJ) donosi mnogo informacija o funkcionalnom stanju misica,
koje su veoma znacajne u dijagnostici neuromiSi¢nih oboljenja. Invazivnost EMG
ispitivanja iglenom elektrodom je jedna od glavnih ogranienja u primeni ove
znacajne elektrofizioloske metode. Zbog toga pokusaj EMG ispitivanja povrSinskim
elektrodama, kao neinvazivna forma primene ove metode, dobija sve veci znacaj sa
tendencijom da se poveca informativha vrednost dobijenih elektrofizioloskih
parametara u klinickoj praksi. Primena EMG metode koriS¢enjem povrSinskih
elektroda je znacajna u prac¢enju evolucije bolesti i efekta razliCitih vrsta terapijskog
tretmana, a posebno raznih vidova tretmana u fizikalnoj medicini i rehabilitaciji, a
neke dobijene informacije mogu imati i prognosticki znacaj. Pored toga, jasno je
definisana uloga EMG koris¢enjem povrsinskih elektroda u biofeedback tretmanu,
analizi (poremecaja) pojedinih pokreta, poremecaja hoda itd. U radu se analiziraju
savremeni stavovi o dometima i perspektivama, a sa druge strane o ograni¢enjima
primene ove neinvazivne elektrofizioloske tehnike u dijagnostici neuromisSi¢nih
oboljenja.

Electromyographic examination with surface electrodes
— perspectives and limitations
Zoran Peric
Department of Neurology, Medical Faculty University of Nis,
Clinic for neurology, Clinical Centre of Nis; Serbia
e-mail: periczoran38(@gmail.com

Electromyographic (EMG) muscle examination using a coaxial needle electrodes that
register different values of various parameters of motor unit action potentials (MJAP)
provides a lot of informations about the functional state of muscles, which are very
important in the diagnosis of neuromuscular diseases. The invasive nature of the
examination with EMG needle electrodes is one of the major limitation in the
implementation of this important electrophysiological method. Therefore, attempt to
examine muscles using surface electrodes, as a non-invasive form of this method,
has the growing importance with the tendency to increase the informative value of
electrophysiological parameters obtained in clinical practice. Application of the EMG
method using surface electrodes is important in monitoring the evolution of the disease
and the effect of various types of therapeutic treatment, particularly treatment used in
physical medicine and rehabilitation, with some obtained information that might
have prognostic significance.Besides, the use of EMG with surface electrodes is
clearly defined in the biofeedback treatment, in the analysis of individual movements
(disturbances), walking disorders and so on. In this paper we analyze the
contemporary views on the range and prospects, and on the other hand the limitations
of this noninvasive technique application in the diagnosis of neuromuscular diseases.
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GreSke i zamke u klinickoj elektroneurografiji
S. Pavlovi¢
Neurofizioloski kabinet, KBC ,,Bezanijska Kosa“ Beograd
e-mail: dragan.pav(@sbb.rs

Elektroneurografija se  rutinski primenjuje u svakoj elektromioneurografskoj
laboratoriji u evaluaciji bolesnika sa neuromiSi¢nim poremecajima. Ova naizgled
jednostavna metoda zahteva paznju i preciznost pri radu. U svakodnevnoj praksi smo
svedoci Cestih greSaka koje nastaju zbog netacne kalibracije, loSe definisanog
pocetka motornih i senzitivnih  potencijala, neadekvatnog intenziteta i trajanja
stimulusa, loSe postavljenih registracionih elektroda, nejasno obelezenih mesta
stimulacije i registracije, neuocavanja nelinearnog toka pojedinih nerava i sli¢nog.
Zbog toga se namece potreba da se o nekim poznatim Cinjenicama i problemima
povremeno govori na sastancima neurofiziologa.

U ovom izlaganju bi¢e prikazani najces¢i izvori greSaka kao i simulacije gresaka.
Posebno ¢e se obratiti paznja na fenomen vremenske disperzije motornih potencijala,
detekciju kondukcionih blokova, probleme vezane za neadekvatnu identifikaciju F
talasa kao i na prepoznavanje sluCajeva aberantne inervacije pojedinih misic¢a. Takodje
¢e biti ukazano na znacaj stalno prisutne provere sopstvenog rada i na postupke koji
obezbedjuju tehnicku preciznost i pouzdanost dobijenih rezultata. Time se stvara
preduslov za dobru interpretaciju elektroneurografskog nalaza, uvek u korelaciji sa
elektromiografskim nalazom i klini¢kim podacima.
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EEG REGIONAL COURSE: VIDEO EEG, POLYSOMNOGRAPHY AND
EPILEPSY

under the auspices of the European Chapter of International Federaton of Clinical
Neurophysiology

VIDEO EEG POLISOMNOGRAFIJA / VIDEO EEG POLYSOMNOGRAPHY

Tehnike polisomnografije
- pregled prakticnih postupaka u dijagnostici spavanja
N Rajsié
Vojnomedicinska akademija, Beograd

Medicina spavanja pomaze u sveobuhvatnom shvatanju i razumevanju okolnosti
vezanih za spavanje i uklju¢uje mnoge druge specijalnosti kao Sto su neurologija,
pulmologija, endokrinologija, psihijatrija, medicina rada, kardiologija, medicina
sporta, pedijatrija. Medicinski tehniCari s vjeStinom snimanja osoba u spavanju su
postali neophodni u ovoj oblasti.

Savremena tehnologija smanjila je troSkove ispitivanja spavanja. Dok je ranije bilo
potrebno da se za cijelu jednu no¢ potrosi 10 kg EEG papira, danas su troskovi
minimalni zahvaljuju¢i digitalnim tehnikama. PoboljSana je i udobnost bolesnika, $to
je inace bitan preduslov pravilnom ispitivanju spavanja. Takode, povecano je
razumevanje cirkadianih ritmova i dijagnosticki okviri za poremecaje spavanja. Danas
je gotovo rutinska metoda ispitivanje bolesnika u svom okruzenju posebno za
izuCavanje poremecaja disanja, ¢ak iako se primjenjuju mnogobrojne elektrode koje
ogranicavaju ispitanika u pokretima tokom spavanja.

Uloga tehnicara spavanja je da pruzi specijalisti tacan i ispravan zapis signala
mozdane i poligrafske aktivnosti. Tehnic¢ar treba da zna kako i gde da postavi
elektrode, kako da osigura odrzivost polozaja i smanji mogucnost uticaja nefizioloskih
pojava (artefakata), da otkloni iste ukoliko se pojave, a on je prisutan tokom
ispitivanja.

Savremena dijagnostika spavanja oslanja se u velikoj meri na znanje i sposobnosti
medicinskih tehnicara da pruze kvalitetne zapise signala od znacaja za dijagnostiku
poremecaja spavanja.
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Techniques of polysomnography
- practical procedures in the diagnosis of sleep disorders
N. Rajsié
Military Medical Academy, Belgrade

Sleep medicine helps in understanding of the circumstances related to sleep and
includes many other specialties such as neurology, pulmonology, endocrinology,
psychiatry, occupational medicine, cardiology, sports medicine, pediatrics. Medical
technicians with the skill of shooting a person with sleep have become necessary in
this area.

Modern technology has reduced the cost of sleep studies. Whereas before it was
necessary to spend a whole night EEG 10 kg of paper, today the costs are minimal,
thanks to digital techniques. And enhanced patient comfort is a crucial prerequisite for
the proper examination of sleep. Furthermore, understanding of the rhythms and
circadian diagnostic framework for sleep disorders is increased. Today it is almost a
routine method of examining patients in their environment especially for the study of
disordered breathing, even if multiple electrodes are applied that restrict the
movements of subjects during sleep. The role of technicians sleep specialists is to
provide a true and fair record brain signals and polygraphic activity. The technician
should know how and where to place the electrodes in order to ensure sustainability of
the position and reduce the possibility of influence of abnormal phenomena (artifacts),
to remove the same if they arise.

Modern diagnostic sleep relies heavily on the knowledge and skills of medical
technicians to provide high-quality recordings of signal importance for the diagnosis
of sleep disorders.

16



NeuroloSke indikacije za video-polisomnografiju
8. Jankovié, D. Sokié, N. Vojvodié, A. Risti¢
Klinika za neurologiju, Klinicki centar Srbije, Beograd, Srbija
Kontakt: slavko@sezampro.rs

Video-polisomnografija (vPSG) je jo§ uvek neprevazidjen metodoloski pristup i
»Zzlatni standard” u proucavanju poremecaja spavanja kao i bolesti vezanih za, ili koje
se deSavaju tokom spavanja. Prednosti vPSG nad drugim oblicima izucavanja
spavanja su u mogucnosti analize stereotipnih ponasanja i istovremenoj observaciji
EEG-a kao i1 u odredjivanju tacnog vremena, kao i stadijuma spavanja u kome se
dogadjaj odvija. Ponekad je mogucée odrediti PSG obrazac koji je donekle
karakteristi¢an za neke poremecaje (npr. superpozicija brze tj. alfa aktivnosti na teta
aktivnost tokom NREM spavanja, ili odsustvo atonije kod poremecaja ponaSanja u
REM spavanju). Indikacije za PSG su viSestruke premda je i izmedju njih moguce
uspostaviti hijerarhiju po znaCaju za postavljanje dijagnoze. PSG se rutinski izvodi
kod dijagnoze poremecaja disanja u spavanju i CPAP titracije. Celono¢na PSG sa
MSL testom narednog dana se izvodi kod sumnje na narkolepsiju. PSG je indikovana
kod atipi¢nih oblika ponaSanja koja ukljucuju i ponasanja opasna po okolinu. PSG je
indikovana kod poremecaja ponasanja u REM spavanju (RBD) kao i kod bolesnika sa
suspektnim no¢nim epilepticnim napadima. Rutinska primena PSG kod jasnih ili
nekomplikovanih oblika parasomnija nije indikovana, osim kod potrebe da se nacini
diferencijalna dijagnoza. PSG nije snazno indikovana ni kod dijagnoze sindroma
nemirnih nogu (RLS), ali jeste za dijagnozu periodi¢nih pokreta ekstremiteta u
spavanju (PLMS).
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Neurologic indications for video-polysomnography
8. Jankovié, D. Sokié, N. Vojvodié, A. Risti¢
Klinika za neurologiju, Klinicki centar Srbije, Beograd, Srbija
Kontakt: slavko@sezampro.rs

Video-polysomnography (vPSG) represents a ,,gold standard* in the research of sleep
disturbances and diseases in connection with or accompanying sleep. The advantages
of vPSG over other methods of sleep research include the possibility of analysis of
stereotyped behaviors, observation of EEG and determination of the exact time and
sleep stage of the events. In some cases ity is possible to determine the pattern
frequently observed in some sleep disturbances (e.g. superposition of alpha acitvity on
slow activity of NREM sleep in somnambulism, or absence of REM atonija in REM
sleep behavior disorder). PSG is indicated:for the diagnosis and follow up of sleep
related breathing disorder (SRBD) and titration of CPAP; diagnosis of narcolepsy
followed by MSLT; evaluation of atypical or injurious behaviors usually in seizures
and parasomnias (e.g., RBD); evaluation of periodic limb movements in sleep (PLMS)
or insomnia resistant to therapy; PSG is not routinely indicated: if there is a clear
diagnosis of typical and non-injurious parasomnia; seizure disorders with no signs and
symptoms consistent with a sleep disorder; in the diagnosis, and treatment of restless
legs syndrome; for the diagnosis of circadian rhythm sleep disorders; PSG and MSLT
are not routinely indicated for the diagnosis of depression.

Respiratorne indikacije za polisomnografiju
M. Vukcevié
KBC ,,Bezanijska Kosa“ Beograd

Abstrakt nije primljen.
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Serija pseudoepilepticnih napada - video i EEG u stanu bolesnice
N Rajsié, Z.Sundrié
Vojnomedicinska akademija, Beograd

Video i EEG ispitivanja u stanu bolesnika imaju svoje mane ali i prednosti. Prikaz
podrazumeva nesimultani video i EEG zapis bolesnice sa vise desetina napada dnevno
u posebnim okolnostima.

SC, 30 g, neudata, zaposlena u prosveti, glavne tegobe su napadi treptanja i pokreta
desne ruke samo u stanu svoga brata i majke. Subjektivno, preiktusno u glavi oseti
,prazan prostor, vakuum* i1 zna da ¢e dobiti napad. Lecena od borelioze. U porodici
dve dalje rodake imaju epilepsiju.

Tokom snimanja registrovano je ukupno 12 napada sa slikom ubrzanog treptanja
ocnim kapcima i pokretima desnom Sakom. Nijednom specificni potencijali pre, u
toku i posle ovih napada u EEGu. Tokom istih zapaza se o¢uvana osnovna aktivnost
alfa tipa. Tri puta u toku spavanja registrovani su pojedinacni OT u T5P3T3 bez
drugih posebnih potencijala, dva puta van vidokruga kamere, a jednom sa korelatom
¢eSanja po ledima.

Video EEG u stanu bolesnika moze biti izuzetno korisna metoda i dijagnostici nizova
promena motorike i ponaSanja

The series of nonepileptic attacks - video and EEG in patients home
N Rajsié, Z.Sundrié
Military Medical Academy, Belgrade

Video and EEG tests in a patient’s home have their disadvantages and advantages. The
Showing includes nonsimultaneous video and EEG recording of the patient with
dozens of attacks per day in special circumstances.

SC, 30 g, single, employed in education, major problems are blinking attacks and
movements of the right hand only in the apartment of his brother and mother.
Subjectively, preictal in her mind feels "empty space, a vacuum" and she knows she
will get an attack. Antiepileptic medication was uneffective. Treated for borreliosis ten
yrs before. In two further family relatives have epilepsy.

During the recording a total of 12 attacks has been recorded with a presentatnion of
rapid blinking eyelids and right hand movements. No specific potentials in EEG
before, during and after the attacks. During the same notes are preserved, the main
activity of alpha-type. Three times during sleep were registered in individual sharp
wave under TSP3T3 without other special resources, During two of this events she
was out of cameras sight, but once these potentials correlated with a scratching on the
back. Video EEG in a patient can be extremely useful diagnostic methods and
sequences of motor and behavioral change.
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EEG KOD ZARISNIH EPILEPSIJA DETINJSTVA /EEG IN FOCAL EPILEPSIES OF
CHILDHOOD

EEG kod fokalnih neonatalnih napada i epileptic¢kih sindroma
M.Durié, R Kraviljanac
Institut za zdravstvenu zastitu majke i deteta Srbije
,,» Dr Vukan Cupi¢*, Beograd, Srbija
m.djuric@ptt.rs

U mozgu novorodenceta postoji relativni eksces ekscitatornih neurotransmitera i receptora,
dok su arborizacija aksona, dendriticnih nastavaka i mijelinacija nekompletni. Neonatalni
napadi su najceSce kratotrajni, fokalni dogadaji.i elektrografsko praznjenje ima fokalan
pocetak bez Sirenja elektricne aktivnosti ili generalizacije praznjenja. Opisana su Cetiri tipa
iktalnih obrazaca: 1..fokusni iktusni obrazac na normalnoj osnovnoj aktivnosti; 2.fokusni
obrazac na abnormalnoj osnovnoj aktivnosti; 3.multifokusni iktalni obrazac i 4. fokusni
monoritmic¢ki obrazac razlicitih frekvencija. U toku fokusnih klonusnih napada koji zahvataju
lice i gornji 1/ili donji ekstremitet s iste strane iktalni EEG pokazuje fokusne ritmi¢ne ostre
talase najCeS¢e iznad RolandiCnog regiona sa progresivnim povecanjem amplitude i
eventualnim Sirenjem na susedne strukture. Od neonatalnih epileptickih sindroma benigni
neonatalni neporodic¢ni napadi se ispoljavaju klonusnim fokalnim ili unilateralnim napadima i
epileptickim statusom Interiktalni EEG pokazuje kod 50% slucajeva Theta pointu alternant,
dok Iktalni EEG pokazuje lokalizovane ritmi¢ne Siljke ili spore talase najizrazenije iznad
centralnih regiona. Kod benignih porodi¢nih neonatalnih napada tipican napad se sastoji od
asimetricnog toni¢nog polozaja sa apnejom, vokalizacijom, a potom kloni¢nom fokalnom
aktivnoséu. Interiktusni EEG je uglavnom normalan a iktusni pokazuje generalizovanu
atenuaciju voltaze a potom fokusne Siljke u toku fokusnog kloni¢nog dela napada. Kod
sindroma migriraju¢ih fokusnih napada odojceta u novorodenackom periodu pocinju napadi
koji su fokusni kloni¢ni sa lateralnom devijacijom glave i o€iju, trzajima o¢nih jabucica,
treptanjem, klonusnim trzajima jednog ili oba ekstremiteta. Iktalni EEG pokazuje ritmi¢nu
Theta ili Alpha aktivnost u jednom regionu, a kada ucestalost napada postane veca iktalni
pocetak prelazi iz jednog u drugi region ili iz jedne hemisfere na drugu.
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EEG characteristics in focal neonatal seizures and epileptic syndromes
M.Durié, R. Kraviljanac
Institute for Mother and Child Health Care Institute of Serbia
,.Dr Vukan Cupi¢®, Belgrade , Serbia
m.djuric@ptt.rs

In the immature brain there is a relative excess of excitatory neurotransmitters and receptors,
and the arborisation of axons, dendritic processes and myelinisation are incomplete. Neonatal
seizures are usually focal and short lasting events. Focal clonic seizures involve the face,
upper or lower extremities on one side and ictal EEG shows focal discharges of high-
amplitude sharp waves adjacent to the Rolandic fissure which can spread to contiguous areas
in the same hemisphere. Benign neonatal non-familial seizures are manifested by successive
clonic seizures or clonic status epilepticus. Interictal EEG shows a “Theta pointu alternant
pattern” and ictal EEG consists of rhythmic spikes or slow waves in the rolandic regions.
Seizures in the syndrome of benign familial neonatal seizures begin with tonic motor activity
and posturing, followed by vocalisation, motor automatisms and focal clonic movements.
Interictal EEG is usually normal but ictal starts with a synchronous ftattening followed by
asimetrical discharges of sharp waves during focal clonic activity. The syndrom of malignant
migrating partial seizures in infancy manifests with lateral eye deviation, blinking, chewing,
drooling, clonic jerks of arm and leg, and cyanosis. Ictal EEG consists of rhythmic alpha or
theta activity moving from one cortical area to another in consecutive seizures.

EEG characteristics in children with epilepsia partialis continua caused by
inflammatory CNS disorders
R. Kravljanac, M. Djuric, N. Jovic, D. Zamurovic

Institute for Mother and Child Health Care Institute of Serbia ,,Dr Vukan Cupi¢*, Belgrade,
Clinic for neurology and psychiatry for children and youth, Belgrade

Purpose: Evaluation of EEG characteristics in children with epilepsia partialis continua
(EPC) caused by inflammatory CNS disorders.

Methods: The study included patients with EPC caused by inflammatory CNS disorders,
aged 0.2-18 years, treated in two clinical centers for 16-year period. EPC was diagnosed
according to clinical EPC definition. Underlying disorder was diagnosed by clinical,
CSF/serum immunological, brain CT/MR criteria. Serial EEG was recorded in all cases
including ictal EEG.

Results: Investigation included 19 patients (11 males, 8 females), with mean age of
underlying disorder of 6.95 (0.5-16) years, and onset of EPC of 7.51 (0.5-17) years.
Etiology included acute, subacute and paraneoplastic encephalitis. Ictal EEG showed focal
epileptic discharges in 10 cases, generalized epileptic discharges in 5, and abnormal
generalized background activity in 4 cases. Follow up period lasted 4.4 (0.2-13) years.
Conclusion: The results of our study showed that nearly half of evaluated cases had ictal
EEG with generalized abnormalities, suggesting that very focal clinical sign such as
continues jerking of small muscle groups was manifestation of diffuse CNS disorder. It
also contribute to the opinion that the origin of EPC is still unclear.
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Uloga elektroencefalografskog pracenja kod pacijenata sa kompleksom tuberozne skleroze
M. Milovanovié, P. Simonovié¢, Z. Martinovi¢
Institut za mentalno zdravlje, Beograd, Srbija

Kompleks tuberozne skleroze (TSC) je multisistemski geneticki poremecaj sa hamartomima
(kortikalnim tuberima i1 subependimnim cvori¢ima koji progrediraju do gigantocelularnih
astrocitoma u oko 10% pacijenata) u centralnom nervnom sistemu koji se manifestuju u
odredenim tackama razvoja. Glavni neuropsihijatrijski poremecaji kod TSC su epilepsija,
autizam i umna zaostalost. Epilepsija kod TSC je teska, uz vise tipova od uzrasta zavisnih
napada. Kod odojcadi, infantilni spazmi su asimetri¢ni ili unilateralni a u EEG-u se rede
registruje atipicna hipsaritmija a ce$ce viSezariSne EEG promene. U toku detinjstva i odraslog
doba, razni tipovi jednostavnih i kompleksnih parcijalnih napada i generalizovanih toni$nih i
toni¢no-kloni¢nih napada javlja se kod 80% pacijenata. Shodno tome, EEG pokazuje
visezari$ne epileptiformne promene i sporu abnormalnu aktivnost. Zarisne EEG promene
znacajno korelisu sa lokclizacijom kortikalnih tubera u nalazima magnetne rezonance. Efekat
antiepilepticnih lekova (AEL) je ¢esto nedovoljan, pa se moraju uzeti u obzir drugi terapijski
modaliteti, ukljucujuci i hirurSko leCenje. Dugotrajno video EEG nadgledanje je neophodno u
preoperativnoj proceni pacijenata s napadima refraktornim na AEL ili kod primene ketogene
dijete, dok bilateralni intrakranijalni EEG moze da identifikuje potencijalno resektabilna
epilepticna 7ZzariSta kod pacijenata bez mogucénosti lateralizacije pri neinvazivnoj
preoperativnoj proceni. Dugotrajno EEG prac¢enje moze poprimiti novu ulogu kao koristan
metod nadgledanja novog terapijskog modaliteta sa everolimusom, inhibitorom sisarskog
targeta rapamicina, proteina kojeg reguliSu genski produkti ukljuc¢eni u nastanak TSC.

The role of electroencephalographic follow-up in tuberous sclerosis complex
Z. Martinovié¢, P. Simonovi¢, M. Milovanovi¢
Institute of Mental Health, Belgrade, Serbia

Tuberous sclerosis complex (TSC) is a multisystem genetic disorder with central nervous
system hamartoma (cortical tubers and subependymal nodules progressing to giant-cell
astrocytomas in about 10% of patients) that manifest at distinct developmental points. Main
neuropsychiatric disorders in TSC include epilepsy, autism and mental retardation. Epilepsy
in TSC is severe with multiple seizure types, which are age-dependent. During infancy,
infantile spasms are asymmetric or unilateral and hypsarrhythmia is atypical or more
frequently multifocal EEG abnormalities are recorded. During the childhood and adulthood,
various types of simple and complex partial seizures or generalized tonic or tonic—clonic
seizures occur in 80% of patients. Accordingly, EEG shows multifocal epileptiform and slow
abnormal activity. Focal EEG abnormalities significantly correlate with the location of
cortical tubers on magnetic resonance imaging. The effect of antiepileptic drugs (AEDs) is
often insuficient and other treatment modalities including surgery must be considered. Long-
term video EEG data are necessary in presurgical evaluation of patients with seizures
refractory to AEDs or when using ketogenic diet, while bilateral intracranial EEG can identify
potential resectable seizure foci in those with nonlateralizable noninvasive preoperative
evaluations. Long-term EEG follow-up may acquire new role as a useful method to monitor
new treatment modality with everolimus, which inhibits the mammalian target of rapamycin,
a protein regulated by gene products involved in the TSC.
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Dijagnosti¢ki znacaj morfologije i lokalizacije epileptiformnih EEG ZariSta kod dece s
epilepsijom
M. Jovanovié¢
Klinika za decje interne bolesti, Odeljeje de¢je neurologije
Klinicki centar Nis, Srbija

Epileptiformna aktivnost je specificna ali ne i senzitivna za dijagnozu epilepsije.Samo
interiktalne epileptiformne promene (IEP) koje su udruzene sa epilepticnim napadima su
uslov za dijagnozu epilepsije. Pojedini karakteristi¢ni tipovi IEP su direktno povezani sa
pojedinim tipovima epilepsija i epilepti¢nih sindroma kod dece(generalizovai paroksizmi 3
HZ, hipsaritmija, fotoparoksizmalni odgovor), dok su drugi tipovi IEP manje specifi¢ni za
epilepsiju generalno ili pojedine epilepticne sindrome (centrotemporalni ili okcipitalni §iljci).
Pravlino interpretiran EEG u skladu sa klinickom prezenacijom, je vazan faktor za ta¢nu
dijagnozu i procenu prognoze bolesti, pravilan odabir terapije i klincko pracenje bolesti.

|

Diagnostic value of the morphology and localisation of epileptiform discharges on EEG in
children with epilepsy
M. Jovanovic
Clinic of Chidren Diseases Department of Child Neurology
Clinic Center Nis

Epileptiform activity is specific but not sensitive for diagnosis of epilepsy. Interictal
epileptiform discharges (IED) that are associated with cinical seizures are prerequiste for
diagnosis of epilepsy. Some common types of IED are directly linked to certain types of
epilepsy and epileptic syndromes in children (3Hz generalized paroxysms, hipsarrhythmia,
photoparoxismal response) while others types of IED are less specific for epilepsy in general
or specific epilepsy syndrome (centrotemporal or occipital spikes). Accurately interpreted
EEG which is in accordance with clinical signs is an important factor for correct diagnosis,
assessment of prognosis, proper treatment and follow up.
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Benigne epilepsije ranog detinjstva: znacaj video EEG registrovanja
B. Jocic-Jakubi’? and M. Jovanovic’
'Odeljenje decje neurologije, Pedijatrijska klinika, Klinicki centar Ni§, Srbija
Pedijatrijska klinika, Al Sabah Hospital, Kuwait
bosajj@gmail.com

Benigne epilepsije ranog detinjstva su entiteti koje nije lako dijagnostikovati. Prvi opis
benignih epilepsija detinjstva dao je Fukuyama 1963 godine opisujuci njihov rani pocetak-do
druge godin godine Zivota i povoljan ishod. Kasniji radovi osamdesetih i devedesteih godina
viSe su se bavili lokalizacijom i1 semiologijom , porodicnom predispozicijom i krajnjim
ishodom. Prema internacionalnoj klasifikaciji eilepsija i epileptickih sindroma postoje dva
tipa benignih epilepsija detinjstva a to su porodi¢ni i neporodic¢ni benigni infantilni napadi.
Specchio i Vigevano (2006) u revijalnom radu diskutuju o pocetku ovih napada, njihovoj
semiologiji, iktalnim i interiktalnim EEG zapisima, prognozi i krajnjem ishodu. Ovi autori
dele benigne epilepsije ranog detinjstva u sledece grupe: benigni neporodic¢ni infantilni napadi
, benigni porodi¢ni infantilni napadi (BFIS), beigni porodi¢ni infantilni napdi sa drugom
neuroloskom simptomatlogijom, benigni porodi¢ni neonatalni-infantilni napadi (BFNIS),
benigni infantilni napadi sa blagim gastroeneteritisom (BIS sa MG) i benigna infantilna
fokalna epilepsija sa centralnim Siljcima tokom spavanja (BIMSE). Cilj ovog rada je da se
opisu klinicke karakteristike benignih epilepsija ranog detinjstva i prodiskutuju sli¢nosti i
razlike izmedju njih. Autori isticu znacaj video EEG registrovanja kod napada u klasterima
koji izgledaju dramaticno, koji imaju dobru prognozu a koji su deo klinickih manifestacija
benignih infantilnih epilepsija.

Benign epilepsy of infancy: importance of video EEG recording
B. Jocic-Jakubi*? and M. Jovanovic!
'Department of Child Neurology , Pediatric Clinic, Clinical Center Nis, Serbia
2 Pediatric Clinic, Al Sabah hospital, Kuwait
bosajj@gmail.com

Benign epilesies of infancy are entities for which is not easy to make a diagnosis. In 1963
Fukuyama first proposed the benign epilesy of infancy characterized by onset before the age
of 2 years and benign course. Later publicatons in 80s and 90s specified localization and
semiology, familial and nonfamilial characteristics and final outcome. The International
classification of epilepsies and epileptic syndromes (Engel, 2001) comprises only familial and
non-familial benign infantile seizures. Specchio and Vigevano (2006) described semiology
and onset, familiy history, ictal and interictal EEG pattern, prognosis and final outcome of
benign seizures in infancy. They divided them into the following groups: Benign non-
familial infantile seizures, Benign familial infantile seizures (BFIS), BFIS associated with
other neurologica symptoms, Benign familial neonatal-infantile seizures (BFNIS), Benign
infantile seizures associated with mild gastroenteritis (BIS with MG), Benign infantile focal
epilepsy with midline spikes and waves during sleep (BIMSE).

The aim of this review is to describe these entities and discuss similarities and difference
between them. We pointed out significance of video EEG recordiing in dramatic appearance
of seizures in clusters, lasting few days , which can also occured in benign epilepsy of
infancy.
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Dugotrajna EEG evolucija sindroma ZariSne epilepsije s pocetkom u detinjstvu
Z. Martinovié
Institut za mentalno zdravlje, Beograd, Srbija

Analizirani su EEG podaci sakupljeni u toku prospektivnog 10-20- godisnjeg EEG pracenja
144 pacijenta sa sindromima zari$ne epilepsije s pocetkom u detinjstvu. EEG evolucija je
razmatrana u odnosu na osnovnu aktivnost, epileptiformne obrasce i druge abnormalnosti. U
poéetku abnormalan kod 23,75% od 80 pacijenta sa idiopatskom Zarignom epilepsijom (IZE),
osnovna aktivnost se za vreme pra¢enja normalizovala kod 95%. Dva glavna epileptiformna
obrasca kod sindroma s pocetkom u detinjstvu su senzitivnost van uslova fiksacije (FOS) i
Rolandovi ili centro-temporalni §iljci. ViSezaris$ni nezavisni §iljci su bili najces¢i kod teskih,
simptomatskih epilepsija s ranim pocetkom ali su registrovani I kod 33% od 21 pacijenta sa
Panajotopulosovim sindromom. FOS-obrazac nije bio sindromski specifican, ali je bio
znacajno ¢es¢i kod Gastoovog (Gastaut) sindroma benigne epilepsije okcipitalnog reznja nego
kod than Panajotopulosovog sindroma. EEG je bio koristan u razlikovanju IZE od
simptomatske Zari$ne epilepsije (SZE) posto je EEG kod SZE pokazao znacajno kraéi period
promenljive lokalizacije regionalnih promena i odsustvo potpune EEG normalizacije za
vreme EEG pracenja. Regionalna predilekcija EEG promena za vreme evolucije sindroma
epilepsije u detinjstvu odrazava izvesne od uzrasta zavisne promene kortikalne ekscitabilnosti.

Long-term EEG evolution in focal epilepsy syndromes with a childhood onset
Z. Martinovié
Institute of Mental Health, Belgrade, Serbia

EEG data collected during a prospective, 10-20 years’ EEG follow-up of 144 patients with
focal epilepsy syndromes with a childhood onset were analyzed. EEG evolution was
considered in terms of background activity, epileptiform patterns and other abnormalities.
Initially abnormal in 23.75% of 80 patients with idiopathic focal epilepsy (IFE), background
activity showed normalization during clinical evolution in 95%. Two main epileptiform
patterns in IFE syndromes with a childhood onset were fixation-off sensitivity (FOS) and
rolandic or centro-temporal spikes. Multifocal independent spikes were most common in
severe, early onset symptomatic epilepsy but also occurred in 33% of 21 patients with
Panayiotopoulos syndrome. FOS pattern lacked syndrome specificity, but was significantly
more common in Gastaut syndrome of benign occipital lobe epilepsy than in Panayiotopoulos
syndrome. EEG was helpful in the differentiation of IFE from symptomatic focal epilepsy
(SFE) since EEG in SFE showed a significantly shorter period of shifting location of regional
abnormalities and complete EEG normalization during EEG follow-up was absent. Regional
predilection of EEG abnormalities during the evolution of epilepsy syndromes in childhood
reflects some age-dependent changes in cortical excitability.
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Znaclaj EEG nalaza u izhoru optimalne terapije ZariSnih epilepsija kod dece
D. Nikolié
Medicinski Fakulet Univerziteta u Beogradu, Univerzitetska decja klinika Beograd

Zari$ne epilepsije u de&jem uzrastu predstavljaju veliku i heterogenu grupu stanja kod kojih
postoje kako dijagnosticke tako i terapijske dileme. One nastaju usled patoloskih elektri¢nih
praznjenja u lokalizovanom podru¢ju mozga. Semiologija fokalnih napada decjeg doba je
varijabilna i moZe ukazivati na lokalizaciju epileptogenog Zariita. Sirenjem elektriénih
praznjenja na susedna podrucja mozga klinicke manifestacije napada se menjaju, pri ¢emu se
mogu javiti 1 sekundarno generalizovani epilepti¢ni napadi.

Elektoencefalografija (EEG) predstavlja najvazniju metodu u dijagnostici zari$nih epilepsija.
Specifican EEG zapis uz anamnesticke podatke o tipu napada ima klju¢nu ulogu u utvrdivanju
epilepticnog sindroma i lokalizacije epileptogene zone, §to u mnogome moze pomoéi u
pravilnom izboru antiepilepticne terapije i imati prognosticki znacaj. Uz anamnesticke
podatke, EEG je vazan za pracenje toka bolesti - eventualne pojave novih tipova napada, kao i
efekta antiepileptiCne terapije.

Iako danas postoji veliki broj lekova za leCenje Zarisnih epilepsija, izbor optimalnog leka je
veliki izazov. Od starijih antiepileptika najcesc¢i izbor su karbamazepin ili valproati mada oni
pokazuju podjednaku efikasnost kao i fenitoin, fenobarbiton i klonazepam. Uzimajuéi u obzir
njihova brojna nezeljena dejstva, sve ceSce se biraju lekovi iz klase novih antiepileptika, i to
levetiracetam, okskarbazepin, gabapentin, pregabalin i zonisamid od kojih se, po svojoj
efikasnosti, isti¢e levetiracetam. U poslednje vreme pojavljuje se sve veci broj "novijih"
antiepileptika poput brivaracetama, karizbamata, eslikarbazepina i retigabina koji pokazuju
izuzetnu efikasnost u lecenju fokalnih epilepsija kod dece. Klini¢ka iskustva sa novom
generacijom antiepileptickih lekova sve ih jasnije izdvajaju od standardnih antiepileptika i
isti¢u njihovu posebnost kako u mehanizmu antikonvulzivnog delovanja, tako i u mogué¢em
neuroprotektivnom dejstvu §to vodi uspesnijoj kontroli napada i poboljsanju kvaliteta Zivota
obolelih. Sa druge strane, ni njihova primena nije liSena ozbiljnih neZeljenih dejstava.
Zaklju¢no, izbor antiepileptika se mora izvrSiti na osnovu individualnih karakteristika kako
bolesnika, tako i leka. Hirurski tretman, uz adekvatnu preoperativnu pripremu, je idealna
opcija za pacijente sa farmakorezistentnim oblicima fokalnih epilepsija.
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The importance of EEG in determining
the optimal therapy of focal epilepsies in children
D. Nikolié

Faculty of Medicine, University of Belgrade,
University Children’s Hospital Belgrade, Serbia

Focal epilepsies in childhood represent a wide and heterogenous group of disorders in which a
lot of diagnostic and therapeutic dilemmas are present. They occur as a result of pathological
discharges in a localised brain area. The semiology of focal seizures in childhood varies and
can point to a localisation of the epileptic focus. Propagation of electric discharges to nearby
regions of the brain may change ictal semiology and can also lead to a secondary
generalization.

Electroencephalography (EEG) is the most important diagnostic tool. Specific EEG pattern
and detailed description of the seizure can be helpful in localizing the epileptic area and in
determining adequate epileptic syndrome, which leads to a logical therapeutic choice and
could have a prognostic significance. Evolution of EEG features could be very useful in the
course of disease, especially if new seizure types occur, as well as in monitoring the efficacy
of therapy.

In spite of numerous medications used in treating focal epilepsies, choosing the optimal drug
is still very challenging. Carbamazepine and valproates are the most frequent choice from the
group of “older” drugs, although they are as efficient as phenytoin, phenobarbital and
clonazepam. Having in mind numerous adverse effects they may produce, new antiepileptic
drugs (AEDs) such as oxcarbazepine, gabapentin, pregabaline, zonisamide and levetiracetam
are being recommended. Lately, a great number of “newer” AEDs is emerging - brivarcetam,
carizbamate, eslicarbazepine and retigabine have shown significant results in treating focal
epilepsies in children. New data clearly point out that the new generation AEDs show greater
potential in mechanism of anticonvulsive action as well as possible neuroprotective effect
which all leads to more successful seizure control and better life quality. On the other hand,
even the new generation AEDs are not without their share of adverse effects. In the end,
however, selection of the AED must be based on individually adjusted needs of every patient
as well as on the drug characteristics. Epilepsy surgery is an ideal option for the patients with
farmacoresistant forms of focal epilepsies.
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Intraoperative neurophysiological spinal cord monitoring
M. Spaic, D. Houlden, M. Schwartz,
Division of Neurosurgery, Sunnybrook Health Science Centre, University of Toronto, Toronto,
Ontario, Canada

Introduction. Dorsal Root Entry Zone (DREZ) lesioning, with the intention of dorsal horn
ablation, currently requires multi-level laminectomy for direct access to all of the spinal cord
segments to be lesioned. We present an experimental study in which dorsal horn lesioning
was performed employing novel method using the passage of the catheter along the dorsal
horn gray column. Thus, the assesement and monitoring of the dorsal horn activity was a core
of this experimental surgical trial. Methodology. Before and after catheter insertion, the
median nerve was stimulated and direct dorsal spinal cord evoked potentials (SCEPs) were
obtained from subdural electrodes placed at C3 and C7. Results. SCEP from C7 contained an
early component and a much larger later component. The early component (likely dorsal
column activity) was unaffected by catheter insertion in all cases while the later component
(likely dorsal horn activity) was obliterated in 3 animals receiving the larger catheter, but
persisted in the animal receiving the smaller catheter. Conclusion. SCEP monitoring
confirmed the ablation of he dorsal horn through obliteration of the dorsal horn electrical
activity.

Klinicka i elektrofizioloSka dijagnoza
amiotroficne lateralne skleroze — prikaz slucaja
G. Dordevié¢
Klinika za neurologiju, KC Ni8, Srbija
E-mail: gordana djor@gmail.com

Uvod: ALS je degenerativno neurolo$ko oboljenje nerazjaSnjene etiologije. Bolest je
karakteristi¢na za starije Zivotno doba i ¢eSce se javlja kod muskaraca. To je i razlog zbog
¢ega je pojava bolesti kod mladjih Zena u reproduktivnom periodu retkost. U ovom prikazu
slucaja opisana je Zena kod koje se bolest pojavila u postpartalnom periodu, a nakon
viSegodiSnjeg lecCenja steriliteta.

Prikaz slucaja: Prezentovana je 38-godiSnja pacijentkinja sa progresivnom slaboS¢u gornjih i
donjih ekstremiteta. Nakon viSegodiSnjeg hormonskog lecCenja steriliteta zatrudnela je putem
vestacke oplodnje i rodila blizance. Ubrzo nakon porodaja pocinje da se Zali na slabost
gornjih ekstremiteta, a zatim i nogu. Primecuje ,topljenje* i poigravanje misic¢a. Dolazi do
progresivnog gubitka telesne tezine. U neuroloskom nalazu evidentirani su znaci oStec¢enja
centralnog i perifernog motornog neurona. Elektrofizioloskim ispitivanjem, potvrdeni su znaci
lezije perifernog motornog neurona. Na osnovu ,,El Escorial Criteria“, postavljena je
dijagnoza verovatne forme ALS. Zbog pozitivnog testa neuromi$i¢ne transmisije i pozitivnog
prostigminskog testa, razmatrana je moguc¢nost mijastenije kao pridruzene bolesti. Takode je
razmatrana mogucénost paraneoplasticnog sindroma, $to nije potvrdeno sprovedenim
dijagnostickim procedurama.

Zakljucak: Dijagnoza ALS podrazumeva klinicku i elektrofiziolosku potvrdu ostecenja
centralnog i perifernog motornog neurona, sa isklju¢enjem drugih mogucih patoloskih uzroka,
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Sto dijagnostikovanje ove bolesti ¢ini izuzetno kompleksnim, kao $to potvrdjuje i navedeni
slucaj. Ovaj prikaz ilustruje neobican i redak slucaj rapidnog razvoja ALS kod Zene u
postpartalnom periodu, a nakon viSegodiSnjeg hormonalnog leCenja steriliteta, Sto moze
ukazivati na etiopatogenetski znac¢aj hormonalnih modifikacija kod ove bolesti.

Clinical and electrophysiological diagnosis
of amyotrofic lateral sclerosis — a case report
G. Dordevi¢
Clinic of Neurology, Clinical Center Nis, Nis, Serbia
E-mail: gordana djor@gmail.com

Case report: A 38-year-old female patient with progressive weakness of upper and lower
extremities was presented. After years of hormonal infertility treatment she became pregnant
by artificial insemination. Shortly after giving the birth she began to complain on weakness of
upper extremities and then the legs. The hand muscles were becoming thinner, with
progressive weight loss. Signs of lower and upper motor neuron degeneration have been
found by clinical and electrophysiological examination. Based on the El Escorial Criteria, the
diagnosis of probable ALS was postulated. Because of the positive test of neuromuscular
transmission and the prostigmin test, the possibility of myasthenia as comorbidities was
discussed. The paraneoplastic syndrome was also considered, but was not confirmed by the
used diagnostic procedures.

Conclusion: The diagnosis of ALS involves clinical and electrophysiological confirmation of
lower and upper motor neuron degeneration with the exclusion of other possible pathological
causes, which makes the diagnosis extremely complex, as it was confirmed by the case. This
view illustrates an unusual and rare case of rapid development of amyotrophic lateral sclerosis
in women in the postpartum period, and after years of hormonal treatment of infertility, which
may indicate etiopathogenetic significance of hormonal modifications in this disease.

N400 komponenta evociranih potencijala
V MiloSevié 1, M Antovié2, M Joli¢cl, M Lazarevi¢ 1, V Djuri¢ 1, S Djuri¢l 3
'Klinika za nerologiju, Klini¢ki Centar Ni, Ni§, Srbija, * Filozofski fakultet, Univerzitet u
Nisu, Nis, Srbija, 3 Medicinski fakultet, Univerzitet u Nisu, Nis, Srbija,
email: vuk.milosevic@gmail.com

N400 komponenta kognitivnih evociranih potencijala se registruje nad centralnim i
parijetalnim elektrodama sa maksimalnom amplitudom oko 400ms nakon stimulacije a
najcesce se registruje kao odgovor na semanticko neslaganje rec¢i u recenici ili u paradigmi
primovanja.

Cilj ovog istrazivanja je ispitivanje uticaja semantickog neslaganja re¢i u srpskom jeziku na
amplitudu N400 komponente evociranih potencijala.:

Uzorak ¢ini 15 zdravih ispitanika starosti od 20 do 45 godina ¢iji je maternji jezik srpski.
Ispitanicima su vizuelno prezentovani parovi reci u trajanju od 1s (ISI 1s), od kojih prva rec¢
predstavlja semantiCku kategoriju (zivotinja ili stvar), a druga re¢ pojam, kongruentan ili
nekongruentan sa prethodno prezentovanom kategorijom.

Evocirani potencijali su dobijeni usrednjavanjem 104 odgovora registrovanih pomoc¢u Nihon
Kohden 9100 sistema, koriste¢i 16 elektroda rasporedjenih po medjunarodnom 10-20 sistemu.
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Referentne elktrode su se nalazile na mastoidnim nastavcima (impendanca <S5kOhma,
propusni opseg 0.08Hz - 30Hz).

Registrovana je statisticki znacajna rezlika u amplitudi evociranih potencijala u intervalu
izmedju od 300 do 400 ms nakon stimulacije izmedju pokusaja sa semanticki kongruentnim i
nekongruentnim stimulusima (p<0,05). Rezultati su predstavljeni graficki.

Ovim istrazivanjem je pokazano postojanje rezlike u amplitudi N400 komponente evociranih
potencijala kod semanticki kongruentnih i nekongruentnih parova re¢i u srpskom jeziku.

N400 event related potential component as an indicator
of lexical semantic relations in Serbian
V. Milo§evi¢ 1, M Antovi¢2, M Joli¢l, M Lazarevi¢l, V Djurié¢l, S Djuri¢l 3
' Clinic of Neurology, Clinical Center Ni, Nig, Serbia, > Faculty of Philosophy, University of Ni§, Nig,
Serbia, * Faculty of Medicine, University of Nis§, Nis, Serbia, email: vuk.milosevic@gmail.com

The goal of the present study is to test the influence of lexical semantic incongruency in the
Serbian language on the N400 event related potential component amplitude.

The sample was made up of 15 healthy respondents, native speakers of Serbian. The
respondents were visually presented word pairs lasting 1s each (ISI 1s), of which the first
word was representative of a semantic category and the second word was a concept that was
either congruent or incongruent with the previously presented category.

Event related potentials were obtained by averaging 104 responses registered with the system
Nihon Kohden 9100, where 16 electrodes were placed according to the International 10-20
system. Reference electrodes were located on mastoids (impedance <SkOhm, Hi-pass 0.08Hz,
Low-pass filter 30Hz).

A statistically significant difference in the N400 amplitude was registered between the trials
with semantically congruent and incongruent stimuli in the interval ranging from 300 to 400
ms after the stimulation (p<0.05). The results are presented graphically.

This study has shown the difference in the amplitude of the N400 event related potential
component in semantically congruent and incongruent word pairs in the Serbian language.
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Relacije izmedu empatije i kardiovaskularne reaktivnosti pri gledanju emocionalnih
filmskih scena
M Nesié', J. Kostié?, M. Uljarevi©®, M. Ciri¢'; V. Nesic¢’
'Medicinski fakultet, Ni§, Univerzitet u Nisu, Srbija, milkica@medfak.ni.ac.rs, Klinika zavoda za
mentalno zdravlje, Nis, 3Departman za Psihologiju, Univerzitet u Kardifu, Vels, Velika Britanija,
*Filozofski fakultet, Univerzitet u Nisu, Srbija

Cilj. Cilj ovog istrazivanja je da ispita ulogu empatije kao prediktora kardiovaskularne
reaktivnosti (CVR) pri gledanju filmskih scena. Metod. Subjekti istrazivanja su studenti druge
godine psihologije (N= 17). Ispitanici su popunili upitnike empatije: Indeks interpersonalne
reaktivnosti (IRI) i KembridZz skalu ponaSanja (CBS). Subjekti su gledali video materijal
nacinjen, u tri verzije, od osam filmskih scena. Kardiovaskularni parametri kao S$to su
amplituda krvnog volumena pulsa (BVPa), interval izmedu sr¢anih udara (IBI), frekvencija
srca (HR) 1 njena standardna odstupanja (HRSD) registrovani su koris¢enjem senzora
HR/BVP-Flex/Pro sa ProComp Infiniti sistemom i BioGraf Infiniti softverom, u realnom
vremenu. Rezultati. Generalni Linearni Model primenom analize izmedu subjekata pokazao
je signifikanti efekat kolicnika empatije (EQ): F= 3,501, df=4, p=0,041. Efekat unutar
subjekata pokazao je razlike u CVR za razliCite filmske scene (F=1,854, df=28, p=0,006), kao
i interakciju CVR i1 EQ (F=1,559, df=28, p=0,037). Univarijanti testovi ponovljenih mera
ANOVA pokazali su da su CVR za razli¢ite filmske scene uslovljene HRSD (F= 3,649,
df=1,751, p=0,045). Zakljucak. lstrazivanje je pokazalo znaCajnu vezu izmedu empatije
procenjene Kembridz skalom ponaSanja i kardiovaskularne reaktivnosti, uglavnom sa
standardnim odstupanjem srcane frekvencije.

Relationship between empathy and cardiovascular response to emotional movie scenes
M Nesié', J. Kostié, M. Uljarevié’, M. Cirié'; V. Nesié®
'Department of Physiology, Faculty of Medicine, University of Ni§, Serbia; milkica@medfak.ni.ac.rs,
*Clinic of Menal Health, Ni§, Serbia, "‘WARC, Department of Psychology, Cardiff University, Wales,
UK “Department of Psychology, Faculty of Philosophy, University of Ni§, Serbia.

Purpose. The aim of this research was to investigate role of empathy as the predictor of
cardiovascular reactivity (CVR) to evocative movie scenes. Methods. Participants (N=17)
were second year Psychology undergraduate students. They completed Interpersonal
reactivity index (IRI) and Cambridge behaviour scale (CBS) as measures of empathy. Video
material, made in three versions from eight movie scenes, was shown to the subjects.
Cardiovascular parameters such as blood volume pulse amplitude (BVPa), interbeat interval
(IBI), heart rate (HR), and its standard deviation (HRSD) were registered using HR/BVP-
Flex/Pro sensor with the ProComp Infinity system and BioGraph Infinity software in real
time. Results. General Linear Model by Between Subjects analysis showed significant effect
of empathy quotient (EQ): F= 3,501, df=4, p=0,041. Within Subjects effects showed
differences in CVR for different movie scenes (F=1,854, df=28, p=0,006), as well as
interaction of CVR and EQ (F=1,559, df=28, p=0,037). Univariate repeated-measures
ANOVA tests showed that CVR for different movie scenes is mainly caused by HRSD (F=
3,649, df= 1,751, p=,045). Conclusion. There is significant relationship between empathy
assesed by CBS and cardiovascular reactivity, mainly standard deviation of heart rate.
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POKRETI 1 SENZORI/ MOVEMENTS AND SENSORS

Analiza i poredenje parametara hoda za karakterizaciju izmenjenog obrasca hoda kod
razlicitih bolesti poremedaja pokreta
S. Radovanovié
Institut za medicinska istrazivanja,
Univerzitet u Beogradu, Beograd, Srbija

Hod se uobicajeno i dalje posmatra kao automatska radnja, iako se to ve¢ odavno ne moze
tvrditi jer na njegove parametre i karakteristike utiCe veliki broj faktora. KarakteriSe se
odredenim odnosom parametara hoda unutar samog ciklusa hoda, a merenjem ovog ciklusa i
odredivanjem njegovih karakteristika, kao §to su trajanje samog ciklusa hoda, duzina koraka,
kadenca, vreme oslonca na podlogu jednom, kao i sa obe noge, te posmatranjem usrednjenih
vrednosti, devijacija i njihovih koeficijenata varijacije, mozemo ukazati da kod razlicitih
situacija tokom izvodenja hoda, kao §to bi bili zadati motorni ili mentalni zadaci, ili njihove
zajednicke kombinacije, moZemo blize karakterisati hod, njegove karakteristi¢ne
modifikacije, 1 eventualno ukazati na prisutne poremecaje hoda i sledstvene ocekivane
nezeljene efekte, kakvi bi bili pojava ,,frizinga“ ili padova i nestabilnosti tokom hoda. U ovom
prikazu bi se poredili registrovani parametri, posebno koeficijent varijacije, kod nekoliko
razli¢itih neurodegenerativnih oboljenja, kod Parkinsonove bolesti, sa ili bez izrazene
depresije, Alzhajmerove i Hantingtonove bolesti, PSP, ALS, sa pokuSajem da se na osnovu
ovih vrednosti razlu¢e ove bolesti i stanja na osnovu njihovog izmenjenog obrasca hoda.
Registracija otisaka stopala hoda kod ovih pacijenata na mernoj traci opremljenoj senzorima
osetljivim na pritisak, tj. njihova vremensko prostorna analiza sluzila bi da se nalazi
registruju, statisticki definiSu, podele, a i karakteriSu po tipovima oboljenja. Znacaj ovih
definisanih karakteristika u predikciji posledica poremec¢enog hoda, dijagnostici, pra¢enju kao
1 spreCavanju nezeljenih efekata bi bio nesumnjiv.

Comparison of the gait parameters to characterize gait in various movement disturbances
S. Radovanovié
Institute for Medical research, Belgrade University, Belgrade, Serbia

Gait cycle is generally considered as automatically generated rhythmic pattern. However, it
has been shown that various factors are affecting gait parameters. Changes in gait parameters
and characteristics are consequences of different internal and external interactions. Numerous
events that occur could affect gait and its characteristics, as gait cycle time, stride length or
single or double limb support time, as well as their averaged values or coefficient of variation.
Motor performance tests are popular in clinical settings for examining the functional status of
a patient gait characteristic, but these tools are generally not capable of providing a predictive
assessment of gait stability or fall risk in different patients groups. Objective and clinically
applicable methods, such as electronic walkway carpet system or other sensors system could
supply data for objective gait analysis.

In this presentation, effects of motor tasks, mental tasks or dual task paradigm during gait
assessment are compared in several neurological diseases, such as Parkinson’s disease,
Huntington disease, Alzheimer disease, Progressive supranuclear palsy or Amyotrophic
lateral sclerosis, and characteristics of their gait pattern are compared. Those measures offer
promise to identify individual patient at risk of falling or freezing of gait, and could help to
design preventive strategies.
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Statisticka metoda za klasifikaciju hoda bazirana na podacima dobijenim upotrebom
inercijalnih senzora
M. Burié—Jovié’ic’”Z, 1L Milovanovic’l, DB Popovic'l
'Univerzitet u Beogradu, Elektrotehnicki fakultet, Beograd, Srbija
*Fatronik Serbia, Beograd, Srbija

Cilj ove studije je razvoj metode za obradu signala koja pruza set kvantitativnih razlika
poremecenog obrasca hoda u poredenju sa normalnim hodom. Osnova ovog pristupa je metod
za analizu hoda kao sinergisticka modulacija ritmi¢kog ponaSanja koje potice iz generatora
hoda, koji obrasce iz viSih centara distribuira kao komande ka periferiji. Kada se primeni
analiza glavnih komponenata (Principle Component Analysis tj. PCA) na signale dobijene sa
senzorskih jedinica koje su koriS¢ene za snimanje segmenata nogu (natkolenica, potkolenica i
stopalo), dobija se redukcija dimenzije na glavne komponente koje klasifikuju deformitete
hoda sa velikom precizno$¢u na osnovu razlike izmedu dve PCA.

Metod redukuje hod na sekvencu sinergija koje snazno izrazavaju prostorne i vremenske
komponente. Na primeru reprezentacije normalnog hoda karakteristicnom zatvorenom
petljom, vidi se da ovako predstavljeni obrazac hoda li¢i na slovo ,,D“. Drugi parametar koji
se dobija ovakvom analizom je uzajamni polozaj koeficijenata Pirsonove korelacije koji
definiSe sinergiju kretanja izmedu tih segmenata nogu.

Ukoliko je obrazac hoda modifikovan, hod ¢e biti predstavljen iskrivljenim oblicima pri cemu
je stepen iskrivljenosti korelisan sa stepenom poremecaja hoda. Takode, razli¢iti uzajamni
polozaji korelacionih koeficijenata mogu da ukazu na zglobove koji izazivaju poremecenu
kontrolu i direktno uticu na kvalitet hoda. Ove numericke indikatore koji ukazuju i
kvantitativno opisuju to Sto je oSte¢eno u mehanizmu hoda bi, uz interpretaciju §ta treba da
bude promenjeno u hodu, mogli da koriste klinicari, kao i kod drugih medicinskih sistema sa
automatskom dijagnostikom.

Statistical method for gait classification based on data recorded with inertial sensors
M. Djurié-Jovicié™?, I. Milovanovié', DB. Popovié'
'Elektrotechnical Faculty of Belgrade University, Belgrade, Serbia
’Fatronik Serbia, Belgrade, Serbia

This specific signal analysis method provides a set of quantitative differences of the pattern of
gait compared to normal. The basis for this approach is a method for analysis of walking as a
synergistic modulation of the rhythmic behavior coming from the pattern generators that
signals from the higher center distributes as commands to the periphery. When principal
components analysis (PCA) was applied to data that came from the sensor units used for
recording of leg segments (thigh, shank, and foot), we obtained dimension reduction to
principal components that classify with great precision the abnormality based on differences
between the two PCA.

The method reduces gait to a sequence of synergies with strongly expressed temporal and
spatial components. We present the example where the normal gait (averaged stride cycles
from recorded sequence) is represented by a characteristic closed-pattern figure resembling to
a letter "D". Another parameter obtained from analysis, mutual position of Pearson's
correlation coefficients defines synergistic motion of leg segments.

If gait pattern is modified, gait will be represented with distorted shapes whose distortion
level is correlated with severity of gait disturbance. Also, different mutual positions of
correlation coefficients may indicate joints that provoke a disturbed control and directly affect
gait quality. The descriptors will be a major indicator for the comparison with normal gait.
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These numerical indicators could be used by clinicians (like in other medical systems with
automatic diagnostics) along with the interpretation what should be changed (e.g., which joint
has the most impaired movement with the numerical quantification of the impairment).

Desinhronizacija/sinhronizacija tokom izvrSenja motornih zadataka sa unutraSnjom i
spoljasnjom pobudom
Andrej Saviél, Mirjana Popovié1’2’3, Dejan B. Popovié1’3
! Elektrotehni¢ki fakultet, Univerzitet u Beogradu, Beograd, Srbija
? Institut za multidisciplinarna istrazivanja, Beograd, Srbija
3 Center for Sensory Motor Interaction (SMI), Department of Health Science and Technology,
Aalborg University, Denmark
andrej_savic@etf.rs

Motivacija pacijenata tokom rehabilitacije nakon cerebro vaskularnog insulta moze se
povecati koriSéenjem sistema sa povratnom spregom baziranoj na virtuelnoj realnosti. Na taj
nacin motorni zadaci koje pacijent izvrSava postaju svrsishodni i orijentisani na cilj. U ovoj
studiji ispitane su razlike u neuralnoj aktivnosti regije motornog korteksa tokom izvrSenja
istog motornog zadatka pri  unutraSnjoj 1 spoljnoj pobudi. EEG fenomeni
desinhronizacija/sinhronizacija vezane za dogadaj (ERD/ERS) koris¢eni su kao mera neuralne
aktivnosti tokom izvrSenja zadatka. Pet zdravih subjekata ucestvovalo je u studiji. Devet
monopolarnih EEG kanala postavljeno je iznad regije motornog korteksa. Eksperimentalni
protokol se sastojao iz ponavljanja istog motornog zadatka pod dva razli¢ita uslova. U prvom
delu eksprimenta subjekti su ponavljali motorni zadatak u sopstvenom ritmu (unutasnja
pobuda) dok im je u drugom delu eksperimenta taj ritam bio nametnut (spoljaSnja pobuda).
Motorni zadatak bio je pritiskanje tastera palcem desne Sake. Spoljasnja pobuda bila je klizac
sa skalom na ekranu racunara. Zadatak subjekta u drugom delu eksperimenta bio je da pritisne
taster u trenutku kada kliza¢ dostigne maksimalnu vrednost na skali. Na vremensko-
frekvencijskim mapama EEG signala vide se razlike u ERD/ERS obrascima tokom izvrSenja
zadataka sa unutrasnjom i spoljaSnjom pobudom. Dobijene razlike su posledica Cinjenice da
zadaci orijentisani na cilj zahtevaju planiranje i vremensku preciznost §to povecava kortikalnu
nadrazljivost. To upucuje na zakljucak da se primenom sistema sa povratnom spregom na
bazi virtuelne realnosti u rehabilitaciji moze dodatno podstaéi kortikalna reorganizacija
odnosno motorno ucenje.

Event related desynchronisation/synchronization based method for quantification of neural

activity during self-paced versus cue-based motor task

Andrej Saviél, Mirjana Popoviél’2’3, Dejan B. Popovic¢"’

'Elektrotechnical Faculty of Belgrade University, Belgrade, Serbia
*Institut za multidisciplinarna istraZivanja, Beograd, Srbija
3 Center for Sensory Motor Interaction (SMI), Department of Health Science and Technology,
Aalborg University, Denmark
andrej_savic@etf.rs

The patients’ motivation for therapy can be enhanced with virtual reality-based feedback,
which transforms non-purposeful movement tasks to purposeful, goal-oriented movements.
The purpose of this study was to explore the differences in neural activity of the motor cortex
during the executions of the identical motor task in a self-paced and a cue-based, goal-
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oriented manner. Event Related Desynchronisation/ Synchronisation (ERD/ERS) of the scalp
EEG served as a measure of neural activity during task execution. Five healthy subjects
participated in this study. They performed multiple switch pressing movements of the right
thumb, in a self-paced and a cue-based manner. In the self-paced paradigm subjects pressed
the switch in their own pace. In the cue-based paradigm a slider with an exponential growth
was presented to the subject on the computer screen. Subjects’ goal was to perform the task,
trying to press the switch at the exact moment the level of the slider reaches its maximum.
Averaged time-frequency images showed differences in ERD/ERS patterns during the
execution of self-paced and cue-based tasks. We assume that observed differences derive
from the fact that cue-based tasks required planning and higher temporal precision, resulting
in increased cortical excitability.

Izmenjenost motornih i senzornih potencijala kod Leberove hereditarne opticke neuropatije
— komparacija somatosenzornih i motornih evociranih potencijala
J. Jancié
Klinika za neurologiju i psihijatriju za decu i omladinu,
Medicinski fakultet, Univerzitet u Beogradu, Beograd, Srbija

Evocirani potencijali predstavljaju elektricnu aktivnost nervnog sistema izazvanu senzornim
stimulusima. U zavisnosti od tipa primenjenog stimulusa registruju se razli¢iti modaliteti
evociranih potencijala, te se time ispituje funkcionalnost odgovarajuc¢ih senzornih puteva.
Tako bi somatosenzorni evocirani potencijali odrazavali stanje razliCitih nivoa neuraksisa, od
perifernog nerva, preko kicmene mozdine, mozdanog stabla, talamusa i talamo-kortikalnih
projekcija do korteksa. Ova tehnika je neinvazivna i ima mogucnost objektivnog merenja
funkcionalnosti centralnog nervnog sistema, monitoringa ostecenja i poremecaja ili prognoze
oporavka naruSenih funkcija. Normalno motorno funkcionisanje, uklju¢ujué¢i i ucenje i
motorne vestine, zahteva senzorni input i njegovu integraciju, zbog ¢ega poremecaji senzornih
puteva znacajno uCestvuju u nastanku neuroloskih poremecaja.

Komparacijom ovih parametara kod nekih bolesti, kao Sto je Leberova hereditarna opticka
neuropatija (LHON), mozemo zakljuCiti o stanju ocuvanosti senzornih puteva kod ovog
oboljenja, a registrovanjem i motornih evociranih potencijala tokom izvodenja miSi¢nih
kontrakcija ili motorne provodljivosti moze se zakljucivati o funkcionalnom stanju
neuroaksisa, odn o izmenjenosti i motornih i senzornih potencijala kod LHON. Dobijeni
rezultati u ovom istrazivanju bi ukazivali na multisistemska oStecenja kod naizgled
monosimptomatske bolesti.

Motor and sensory evoked potentials disturbances in Leber’s hereditary optic neuropathy
J. Jancié
Clinic for neurology and psychiatry for children and youth, Medical Faculty, University of Belgrade,
Belgrade, Serbia

Evoked potentials represented nervous system electrical activity, elicited by sensory
stimulation. Depending on stimulation type it is possible to register different evoked
potentials modality and perform sensory pathway functional examination respectively.
Somatosensory evoked potentials reflect different levels neuraxis condition, from peripheral
nerve, across spinal cord, brain stem and thalamus, through thalamo-cortical projections to
cerebral cortex. This technique is noninvasive, objective in measurement and evaluation of
central nervous system functionality, monitoring central nervous system disturbances and
damages, with prognostic value for impaired functions. Normal motor functioning, including
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learning and motor skills, requires adequate sensory input and its integration, with consequent
neurological impairment in case of sensory pathway disturbances.

These parameters comparison in some neurological conditions as a Leber's hereditary optic
neuropathy (LHON) concluding sensory pathway preservation and based on motor evoked
potentials due to muscle contraction or motor conduction, we can conclude functional state of
neuraxis i.e. motor and sensory potentials impairments in LHON. Our results suggest
multisystemic involvement in seemingly monosymptomatic disorder.

Vestibularni evocirani misiéni potencijali

Stojanka Durié, Vanja Durié
Klinika za neurologiju, Klini¢ki centar, Nis$

Poslednjih godina u pirmeni su dva testa: cervikalni vestibularni evocirani misi¢ni potencijal (
cVEMP) i okularni vestibularni evocirani misi¢ni potencijal (0OVEMP). U klinickoj praksi, i
jedan i drugi test su nasli svoje mesto kod veceg broja oboljenja perifernog i centralnog dela
vestibularnog sistema: benigni pozicioni vertigo, Menier-ova bolest, neuronitis vestibularis,
neurinom acusticusa, otoskleroza, autoimune bolesti, holesteatom, bazilarna migrena, multipla
skleroza, vaskularni poremecaji mozdanog stabla, cervikalna mijelopatija, detekcija
subklinickih lezija.

Nasa studija obuhvata grupu od 28 pacijenata sa Meniero-ovom boles¢u i neuronitisom
vestibularisom, 18 pacijenata sa multiplom sklerozom i1 15 sa vertebrobazilarnom
insuficijencijom, starosti od 26 do 52 godine. cVEMP su izazivani zvu¢nim stimulusom- tone
burst od 500 Hz, jacine 95dB, sensitivnost 200uV, u opsegu filtera 2kHz i 50Hz, vreme
analize 100ms, stimulacijom svakog uva posebno, a misi¢ni evocirani potencijal registrovan
je u gornjoj tre¢ini m. sternocleidomastoideusa sa referentnom elektrodom na gornjem delu
sternuma na strani stimulisanog uva sa otporom manjim od 5 kQ.. Kako amplituda ¢cVEMP u
mnogome zavisi od toniCke kontrakcije miSi¢a, to je bila neophodna kontrola kontrakcije u
toku izvodenja testa pomocu manzetne aparata za merenje krvnog pritiska. Pri stimulaciji
desnog uva, pacijent je drazao flektiranu glavu napred pod uglom od oko 30 st i blago rotiranu
u levo, takode pod uglom od oko 30 st., i obrnuto. Znacajan uslov je zdravo srednje uvo. Prag
sluha nije neophodan jer su sva dosadasnja ispitivanja pokazala da se najbolji odgovor dobija
na jac¢ini zvuka od 95-100 dB. Nasi rezultati pokazuju pad amplitude i normalnu latencu talasa
P13 i N23 kod perifernog vestibularnog sindroma, a produzenu latencu i pad amplitude kod
centralnog vestibularnog sindroma i u skladu su sa rezultatima iz dostupne literature.
Zakljucak: 1) cVEMP i oVEMP su novi testovi za evaluaciju funkcije centralnog i perifernog
dela vestibularnog sistema; 2) imaju klinicki znacaj jer omogucuju diferenciranje perifernog
od centralnog vestibularnog sindroma.
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AUTONOMNI NERVNI SISTEM / AUTONOMIC NERVOUS SYSTEM

Analiza bioloSkih signala, autonomni nervni sistem i tretman razlicitih oblika kriza svesti
B. Milovanovic, D. Bajic, T. Turukalo, S. Pavlovié, A. Milovanovié, T. Radenkov, S.
TufegdZi¢, T. Krajnovié, B. Milovanovié
KBC Bezanijska Kosa, Neurokardioloska laboratorija, Beograd, Srbija

U cilju jasnijeg sagledavanja uticaja lekova na simpatovagalni balans postavili smo hipotezu
da efekti leka zavise od bazalnog stanja simpatovagalne ravnoteze koja se menja odnosno
podeSava u zavisnosti da li dominira simpatikus ili vagus. S obzirom da je bazalni simpato-
vagalni balans razli¢it kod svakog pacijenta, u prvoj fazi evaluacije smo odredivali tip
poremecaja odnosno, dominacije u pacijenata sa razli¢itim oblicima kriza svesti koje smo
podelili u 8 grupa u zavisnosti da li su praceni hipertenzijom ili hipotenzijom,odnosno
sinkopom ili ortostatskom hipotenzijom.Pacijenti su tretirani Midodrinom ili drugim lekovima
u zavisnosti od tipa autonomne disfunkcije.U pacijenata sa hipertenzijom i krizama svesti
poremecaj je tretiran Carvedilolom ili drugim antihipertenzivima ukoliko se radilo o
hipertenzivnom tipu sinkope.Praceni su rani efekti leka u trajanju od 30 minuta od trenutka
davanja leka i kasni,3 nedelje posle zapocCinjanja terapije.Kod svih pacijenata je radjena
analiza EKG signala sa linearnim i nelinearnim parametrima.Zahvaljuju¢i personalnom
pristupu u tretiranju poremecaja i biosignal procesingu,ustanovljena je nova metoda leCenja
koja se zasniva na genetskoj determinaciji funkcije autonomnog nervnog sistema.

Prognosticki znacaj oSteéenja kardiovaskularne autonomne kontrole u nastanku
respiratorne insuficijencije kod bolesnika sa amiotrofickom lateralnom sklerozom
S. Pavlovic', B. Milovanovicl, Z. Stevicz, B. Milicic3, V. Rakocevic-Stojanovicz, D. Lavrnic’
"Neurokardioloska laboratorija, KBC ”Bezanijska Kosa”, Beograd, “Neurologka klinika KCS,
Beograd, *Institut za medicinsku statistiku i informatiku, Stomatologki fakultet, Beograd
e-mail: dragan.pav@sbb.rs

Cilj studije bio je procena prognostickog znacaja poremecaja autonomne kardiovaskularne
kontrole za nastanak respiratorne insuficijencije kod bolesnika sa amiotroficnom lateralnom
sklerozom (ALS). Metode: U studiju je ukljuceno 55 bolesnika sa sporadicnom ALS (28 Zena
1 27 muskaraca prosecne zivotne dobi 56,00+10,34) Ewing-ovi testovi kardiovaskularne
autonomne funkcije, kratkotrajna spektralna analiza varijabilnosti sr¢ane frekvence (HRV),
kontinuirano merenje sréane frekvence u realnom vremenu sa spektralnom analizom
varijabiliteta i analizom baroreceptorske funkcije uradjeni su na pocetku studije. Takodje su
procenjeni kardiovaskularni odgovori na petominutnu hiperventilaciju. Srednji RR interval i
parametri HRV iz vremenskog domena dobijeni su 24-Casovnim holter-monitoring-om.
Period pracenja bolesnika iznosio je 38 meseci. Univarijantim i multivarijantim Koks
proporcionalnim hazardnim regresionim modelom identifikovani su faktori rizika za nastanak
respiratorne insuficijencije (oCekivani FVC<80%) i za nastanak potrebe za asistiranom
ventilacijom (o¢ekivani FVC<50%). Rezultati: Patoloski odgovori na Ewing-ovim testovima
parasimpaticke disfunkcije kao 1 visoki skorovi ukupne parasimpaticke i ukupne autonomne
disfunkcije, snizene vrednosti SDNN indeksa i niska osetljivost baroreceptora bili su znacajni
faktori rizika za nastanak respiratorne insuficijencije u univarijantnom Koks regresionom
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modelu. Visoki skorovi na testu dubokog disanja i ukupne autonomne disfunkcije bili su
univarijantni prediktori potrebe za asistiranom ventilacijom. Zakljucak: Nasi rezultati
ukazuju na povezanost sniZzene parasimpaticke aktivnosti, HRV i osetljivosti barorefleksa sa
nastankom respiratorne insuficijencije kod bolesnika sa ALS-om. Pored toga, ovakvi rezultati
podrzavaju tezu o tome da u nastanku respiratorne insuficijencije kod ovih bolesnika znacajnu
ulogu igraju poremecaj koordinacije izmedju respiratorne i kardiovaskularne funkcije i
centralna respiratorna disfunkcija.

Prognostic value of cardiovascular autonomic control impairment for onset of respiratory
insufficiency in patients with amyotrophic lateral sclerosis
S.Pavlovicl, B.Milovanovicl, Z.Stevicz, B.Milicic3, V.Rakocevic-StojanovicZ, D.Lavrnic®
'Neurocardiological Laboratory, Clinical Center “Bezanijska Kosa”, Belgrade
*Institute of Neurology, Clinical Center of Serbia, Belgrade
*Institute of Medical Statistics and Informatics, School of Dentistry, Belgrade

Objective: The purpose of this study was to assess the significance of cardiovascular
autonomic dysfunction for onset of respiratory insufficiency. Methods: Fifty five patients
with sporadic ALS (28 women and 27 men; average age 56,00+10,34) comprised the study
group. Patients with previous history of cardiac disease, impaired respiratory function and
ALSFRS-R score below 35 were excluded. Cardiovascular autonomic reflex tests according
to Ewing, ten minute real time beat-to-beat ECG and blood pressure monitoring with HRV
analysis at rest and baroreceptor function analysis were carried out in all patients at the
beginning of the study. Cardiovascular responses to S5-minute hyperventilation were also
assessed. Time domain parameters of HRV, mean RR interval as well as presence of ectopic
activity were obtained from 24-hour ECG monitoring. The follow-up period was 38 months.
Two endpoints were defined: onset of respiratory insufficiency (expected FVC%<80%) and
requirement for assisted ventilation (expected FVC%< 50%). Univariate and multivariate
analyses were performed using the Cox proportional hazard model. Results: Pathologic
responses to Ewing's tests of parasympathetic function, high scores of parasympathetic
dysfunction and of overall autonomic dysfunction, reduced SDNN index and baroreflex
sensitivity were univariate risk factors for onset of respiratory insufficiency. High scores on
deep breating test and of the overall autonomic dysfunction were univariate predictors of
reqirement for assisted ventilation. Conclusion: Our results suggest that reduced
parasympathetic activity, reduced heart rate variability and baroreflex sensitivity are
associated with respiratory failure in ALS. We speculate that central respiratory dysfunction
and cardiorespiratory uncoupling strongly contribute to respiratory failure in ALS.

Uloga ezofagealne i anorektalne manometrije u dijagnostici funkcionalnih poremecaja
jednjaka i analne inkontinencije i opstipacije

1. Jovanovié, M. Cvetkovié¢, G. Nikoli¢, D. Al Kiswani, N. Milisavljevi¢, M. Brankovié, T.
Lukié, N. Milini¢
Odeljenje gastroenterologije Klinike za internu medicinu KBC ,,Bezanijska Kosa”, Beograd
e-mail: igordusanov(@yahoo.com

Ezofagealna manometrija omogucava analizu funkcije gornjeg ezofagealnog sfinktera (GES),
tela jednjaka i donjeg ezofagealnog sfinktera (DES). Analizom GES i DES se odreduje
pritisak u miru i relaksacija pri gutanju. Analiza tela jednjaka obuhvata merenje
kontraktilnosti po intezitetu (normotenzivne, hipotenzivne, hipertenzivne) 1 vrsti
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(peristaltiCke, aperistalticke, multifazi¢ne, meSovite). Ovim ispitivanjem mozemo registrovati
primarne funkcionalne poremecaje jednjaka kao Sto su primarna ahalazija, difuzni ezofagealni
spazam, hipertoni¢ni ezofagus tj “nutcracker “ ezofagus, hipertenzivni DES, nespecifi¢ni
ezofagealni motorni poremecaj, hipotonija jednjaka, kao i sekundarne poremecaje motiliteta
kao Sto su sekundarna ahalazija, parkinsonizam i skleroderma. Slicno tome, anorektalna
manometrija se koristi za dijagnostikovanje analne inkontinencije i terminalne opstipacije.
Kod sumnje na analnu inkontinenciju odredjuje se pritisak u miru u nivou unutrasnjeg
analnog sfinktera (UAS), pritisak pri stiskanju u nivou spoljnjeg analnog sfinktera (SAS) i
senzibilitet rektuma. Kod sumnje na funkcionalnu terminalnu opstipaciju tj. anizam kod
kojeg pri napinjanju dolazi do paradoksalne kontracije u nivou SAS , odredjuje se rektoanalni
inhibitorni refleks (RAIR) , rektoanalni ekscitatorni refleks (RAER), senzibilitet rektuma i
registruju se promene pritisaka u nivou UAS i SAS pri pokusaju ekspulzije balona rektalne
lokalizacije naduvanog vazduhom do zapremine od 50 ml. Nasa iskustva na 336 pacijenata su
pokazala da ezofagealna i anorektalna manometrija predstavljaju pouzdanu dijagnosticku
proceduru u dijagnostici pomenutih poremecaja motiliteta.

Esophageal and anorectal manometry in the diagnosis of functional esophageal and
anorectal disorders
1. Jovanovié, M. Cvetkovié, G. Nikolié, D. Al Kiswani, N. Milisavljevi¢, M. Brankovié, T.
Lukié, N. Milini¢
Department of Gastroenterology, Clinical Center «Bezanijska Kosa», Belgrade

Esophageal manometry is a diagnostic procedure used for functional analysis of upper
esophageal sphincter (UES), lower esophageal sphincter (LES) and body of esophagus. At the
level of UES and LES we measure resting pressure and relaxation during wet swallow
sequence analysis. Esophagus body function analysis consists of measuring contractility and
motility. This procedure provides a powerful tool in the diagnosis of primary esophageal
disorders such as primary achalasia, diffuse esophageal spasm, ,nutcracker” esophagus,
hypertensive LES, nonspecific esophageal motor disorder, esophagus hypotony as well as
secondary esophageal motility disorders such as secondary achalasia, motility disorders in
Parkinson’s disease and scleroderma. Similarly, anorectal manometry is a diagnostic
procedure used in patients with anal incontinence and terminal constipation. In patients with
anal incontinence we measure resting pressure of internal anal sphincter (IAS), squeezing
pressure of external anal sphincter (EAS) and rectal sensibility. In patients with functional
terminal constipation — anismus ( paradoxal contraction of EAS during straining ) we
determine recto-anal inhibitory reflex (RAIR) , recto-anal excitatory reflex (RAER) , rectal
sensibility and pressure changes at a level of IAS and EAS during a effort to push out a
intrarectal balloon inflated with a 50 ml of air. Our experience with 338 patients with
esophageal and anorectal motility disorders confirms that both methods provide a reliable
diagnostic procedure in establishing a definitive diagnosis.
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Kardiovaskularna autonomna kontrola kod instruktora joge i uticaj energetskog
obnavljanja na autonomnu modulaciju sréane funkcije
B. Novakovicl, S. Pavlovicz, B. Milovanovic’
Institut za majku i dete, Beograd'
Neurokardioloska laboratorija, KBC «BeZanijska Kosa», Beograd®
e-mail: nbranka@gmail.com

Cilj: Cilj ove studije bila je procena kardiovaskularne autonomne kontrole kod instruktora
joge i efekata energetskog obnavljanja na autonomnu modulaciju sr¢ane funkcije.
Metodologija: U studiju je ukljuceno deset joga instruktora i deset zdravih ispitanika. Obe
grupe su podvrgnute kardiovaskularnim testovima autonomne funkcije po Ewing-u,
petominutnoj spektralnoj analizi varijabilnosti sr¢ane frekvence (HRV) i desetominutnom
registrovanju EKG signala i arterijskog pritiska u realnom vremenu sa analizom HRV u miru i
analizom baroreceptorske funkcije (BRS). Parametri HRV u vremenskom domenu dobijeni su
24-¢asovnim EKG monitoringom. Pored toga, kod joga instruktora je uradjena analiza EKG
signala 1 krvnog pritiska sa analizom HRV 1 BRS u realnom vremenu u mirovanju, tokom
cirkularnog (udyai) disanja i energetske obnove. Rezultati: Parametri Ewing-ovih testova nisu
se statistiCki znacajno razlikovali izmedju instruktora joge i zdravih ispitanika. Takodje nisu
zabelezene statisticki znaCajne razlike izmedju dve grupe u odnosu na parametre HRV u
spektralnom i vremenskom domenu i BRS. Medjutim, cirkularno disanje dovelo je do
statisticki signifikantnog porasta HFnuRRI i signifikantnog pada HFnuRRI sa konsekutivnim
znacajnim porastom LFHF-RRI (p<0.01) u grupi joga instruktora Desetominutno energetsko
obnavljanje dovelo je do skoro statisticki znacajnog pada LFnuRRI i LFHF-RRI i porasta
HFnuRRI (p=0.08). BRS porasla je nakon cirkularnog disanja, ali je statisticka znacajnost
ovog porasta dostignuta tek posle perioda energetskog obnavljanja (p<0.05). Zakljucak: Ova
pilotska studija ukazuje na to da joga (tehnike disanja i energetskog obnavljanja) uti¢u na
sr€anu autonomnu kontrolu modulacijom kako simpatickog tako i parasimpatickog tonusa.
Pored toga, meditacija popravlja simatikovagalnu ravnotezu i BRS.

Cardiac autonomic control in yoga practitioners and the effects of energetic renewal on
autonomic modulation of cardiac function
B. Novakovic’, S. PavlovicZ,B. Milovanovic’
Institute of Mother and Child Health Care, Belgrade'
Neurocardiological laboratory, Clinical Center «Bezanijska Kosa», Belgrade®
nbranka@gmail.com

Objective: The purpose of this study was to assess cardiac autonomic control in yoga
practitioners and the effect of energetic renewal on autonomic modulation of cardiac function.
Methods: Ten yoga practitioners and ten age and sex matched healthy controls were included
in the study. Cardiovascular autonomic reflex tests according to Ewing, five minute power
spectrum analysis of heart rate variability (HRV), ten minute real time beat-to-beat ECG and
blood pressure signal monitoring with HRV analysis at rest and baroreceptor function analysis
(BRS) were carried out in all subjects. Time domain parameters of HRV were obtained from
24-hour ECG monitoring. In addition, real time measurements were performed in yoga
practitioners at rest, during circular breathing (udyai breath) and during energetic renewal.
Results: There were no statistically significant differences in relation to scores on Ewing's
tests, parameters of spectral and time domain analysis of HRV and BRS between the two
groups. However, circular breathing produced a significant increase of HFnuRRI and a
significant decrease of HFnuRRI with consecutive significant increment of LFHF-RRI
(p<0.01) in yoga group. A 10 minute period of energetic renawal resulted in a nearly
statistically significant decrease of LFnuRRI and LFHF-RRI and increased HFnuRRI
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(p=0.08). BRS increased after circular breathing, but a significant increase of BRS was
observed only after energetic renawal (p<0.05). Conclusion: This pilot study suggests that
yoga (breathing tehnics and energetic renewal) influences cardiac autonomic control
modulating both sympathetic and parasympathetic tone. In addition, meditation improves
sympathovagal balance and BRS.
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Uticaj akutnog fizickog veZbanja na konvulzije izazvane lindanom kod pacova
D. Hrnéi¢ ', A.Rasié - Markovié¢ !, M.Curan'?, V. Susi¢ *, Dj. Macut *, D. Djuri¢ ', O.
Stanojlovi¢ !

'Laboratorija za neurofiziologiju, Institut za medicinsku fiziologiju Rihard Burijan, Medicinski
fakultet u Beogradu, Beograd, 2 Memorial University of Newfoundland, St. John’s, NL, Canada
’SANU, “Institut za endokrinologiju, dijabetes i bolesti metabolizma, Klini¢ki centar Srbije,
Medicinski fakultet u Beogradu, e-mail: drhrncic@yahoo.com

Cilj: Postojalo je miSljenje da pacijenti sa epilepsijom treba da izbegavaju fizicko vezbanje i
sportske aktivnosti. Uprkos skorasnjim zvani¢nim preporukama koje promovisu redovnu
fizicku aktivnost i bavljenje sportom, ovi pacijenti jos uvek pokazuju slabu zainteresovanost
za vezbanje zbog straha od provokacije napada i mogucénosti povredivanja. Cilj ovog
istrazivanja bio je da se ispita uticaj akutnog fizickog vezbanja na konvulzije izazvane
lindanom kod pacova koje predstavljaju eksperimentalni model generalizovane epilepsije.
Metode: Muzjaci Wistar pacova uceni su tokom 3 dana da treniraju na tredmilu
(NeurosciLaBG-Treadmil, Elunit, Srbija) u sesijama od 10 min pri rastucoj brzini trake od 5
do 10 m/min. Potom su Zivotinje nasumi¢no raspodeljene u 2 grupe: podvrgnute akutnom
treningu (30 min treninga na tredmilu pri brzini trake od 25 m/min) i sedentarna kontrola (isto
vreme provedeno na tredmilu pri brzini od 0 m/min). Zivotinjama iz obe grupe administrirana
je subkonvulzivna doza lindana od 4 mg/kg intraperitonealno i praceni su parametri
konvulzivnog ponaSanja: incidenca napada, latentni period i intenzitet napada (skala sa
gradusima 0-4) tokom narednih 30 min.

Rezultati: Nisu utvrdene statisticki znacCajne razlike u pogledu opserviranih parametara
konvulzivnog ponasanja izazvnog lindanom izmedu sedentarnih pacova i pacova koji su
prethodno bili podvrgnuti akutnom treningu na tredmilu.

Zakljucak: Akutno fizicko vezbanje na tredmilu ne potencira konvulzivne napade izazvane
lindanom kod pacova.

Effects of acute treadmill exercise training on severity of lindane — induced seizures in rats
D. Hrnéi¢', A.Rasi¢ - Markovi¢ ', M.Curan™, V. Susi¢ >, Dj. Macut *, D. Djurié¢’, O.
Stanojlovié !

'Laboratory of Neurophysiology, Institute of Medical Physiology “Richard Burjan”, Faculty of
Medicine, University of Belgrade, Belgrade, Memorial University of Newfoundland, St. John’s, NL,
Canada, *Serbian Academy of Sciences and Arts, Belgrade, Serbia, ‘Institute of Endocrinology,
Diabetes and Metabolic Disease, Clinical Center of Serbia, Faculty of Medicine, University of
Belgrade, Belgrade, Serbia; e-mail: drhrncic@yahoo.com

Purpose: 1t was established belief that patients suffering epilepsy should avoid physical
exercise and involvement in sports. Despite the recent recommendations promoting regular
physical exercise and sports activity, these patients still display lower attitude for exercise due
to fear of seizure induction and related injuries. The aim of this study was to determine the
effect of acute exercise training on lindane —induced seizures in rats, an experimental model
of generalized seizures.
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Methods: Male Wistar rats were familiarized with the treadmill apparatus (NeuroSciLaBG-
Treadmill, Elunit, Serbia) for 3 days in sessions of 10 min at ramp belt velocity of 5-10
m/min. Afterwards, rats were randomly divided into 2 groups: acutely trained (30 min
treadmill training at 25 m/min velocity) and sedentary control (the same time spent in
treadmill apparatus at 0 m/min). Subconvulsive dose of lindane 4 mg/kg was intraperitoneally
injected to rats from both groups and convulsive behavior was assessed by seizure incidence,
latency and its severity (0-4 grades scale) during next 30 min.

Results: There were no statistically significant differences in registered parameters of
convulsive behavior induced by lindane between sedentary rats and rats previously subjected
to acute treadmill training.

Conclusion: Acute physical exercise training on treadmill did not potentiate seizures induced
by lindane in rats.

Elektroencefalografske manifestacije hepaticne encefalopatije izazvane tioacetamidom
D. Mladenovic'l, D. Hrnéic’z, T. Radosavljevic’l, A. Ras“ié—Markoviéz, 0. Stanojlovic'2
'Institut za patolosku fiziologiju, Medicinski fakultet, Univerzitet u Beogradu, Beograd, Srbija,

*Institut za medicinsku fiziologiju ,,Rihard Burian®, Medicinski fakultet, Univerzitet u Beogradu,

Beograd, Srbija; E-mail: dmladen@med.bg.ac.rs

CILJ: Cilj ove studije je bio da se ispitaju elektroencefalografske (EEG) manifestacije
hepaticne encefalopatije izazvane tioacetamidom kod pacova. METODE: Muzjaci Wistar
pacova su podeljeni u sledece grupe: 1. kontrolna grupa; 2. grupe tretirane tioacetamidom:
TAA300 (300 mg/kg), TAAgoo (600 mg/kg) i TAAgp (900 mg/kg). Dnevna doza tioacetamida
je administrirana jedanput (TAA30), dvaput (TAAeg) ili tri puta (TAAgg) tokom uzastopnih
dana. Pozlacene elektrode su implantirane u frontalni, parijetalni i okcipitialni rezanj u cilju
registrovanja EEG-a u ketaminskoj anesteziji (100 mg/kg). EEG je registrovan 22-24 h nakon
tretmana 1 analiziran je brzom Fourierovom transformacijom. REZULTATI: Srednja
spektralna snaga je bila znacajno ve¢a u TAA3g i TAAgoo grupama (p<0.01), a znacajno niza
u TAAgg grupi (p<0.01) u poredenju sa kontrolom. Relativna spektralna snaga u delta opsegu
je bila znacCajno visa (p<0.01), dok je relativna snaga u teta opsegu bila znacajno niza u
TAAgy grupi (p<0.01) u poredenju sa kontrolom. U TAAszp i TAAgo grupama najveca
relativna spektralna snaga je uocena u beta frekventnom opsegu. ZAKLJUCAK: Tioacetamid
u dozi od 900 mg/kg je izazvao porast aktivnosti u delta opsegu sa istovremenim smanjenjem
voltaze na EEG-u. Na osnovu EEG manifestacija, tioacetamid u dozi od 900 mg/kg mozZze biti
prikladan model za ispitivanje patogeneze HE.
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Electroencephalographic manifestations of thioacetamide-induced hepatic encephalopathy
D. Mladenovic’l, D. Hrné’ic’z, T. Radosavljevic’l, A. Ra§ié-Markoviéz, 0. Stanojlovic’z
'Institute of Pathophysiology, School of Medicine, University of Belgrade, Belgrade, Serbia
*Institute of Medical Physiology “Richard Burian”, School of Medicine, University of Belgrade,
Belgrade, Serbia; E-mail: dmladen@med.bg.ac.ts

PURPOSE: The aim of our study was to investigate electroencephalographic (EEG)
manifestations of thioacetamide-induced hepatic encephalopathy (HE) in rats. METHODS:
Male Wistar rats were divided into following groups: 1. control; 2. thioacetamide-treated
groups: TAA3p0 (300 mg/kg), TAAgo (600 mg/kg) and TAAgy (900 mg/kg). Daily dose of
TAA (300 mg/kg) was administered once (TAAzp), twice (TAAgoo) or three times (TAAgg)
intraperitoneally during subsequent days. For EEG recordings gold-plate electrodes were
implanted into frontal, parietal and occipital region. EEG was recorded 22-24 h after
treatment and analyzed with fast Fourier transformation. RESULTS: Mean power spectra
density was significantly higher in TAA3p and TAAgy (p<0.01) and lower in TAAgyy group
(p<0.01) in comparison with control. Relative delta power spectra density was significantly
higher in TAAgy (p<0.01), while relative theta power spectra density was decreased (p<0.01)
when compared to control. In TAA3¢ and TAAeo groups the highest relative power spectra
density was evident in beta frequency range. CONCLUSION: Thioacetamide in a dose of 900
mg/kg induced an increase in delta frequency range with simultaneous decrease in voltage on
EEG. According to EEG manifestations, thioacetamide in a dose of 900 mg/kg may be a
suitable model for investigation of the pathogenesis of HE.
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Efekti vibroakusti¢kih mikrovibracija na EEG aktivnost odraslih pacova
0. Stanojlovié, D. Hrndié, D. Djurié¢
Laboratorija za neurofiziologiju, Institut za medicinsku fiziologiju ,,Rihard Burijan®,
Medicinski fakultet u Beogradu, Beograd, Srbija; E-mail: solja@afrodita.rcub.bg.ac.rs

Cilj: Utvrditi akutne efekte primene vibroakustickih mikrovibracija na EEG aktivnost odraslih
pacova.

Metode: Odrasli (180-200g) muzjaci Wistar albino pacova sa prethodno implantiranim
pozlacenim elektordama za registrovanje EEG-a iznad frontalnog, parijetalnog i okcipitalnog
korteksa bili su izlozeni vibroakustickim mikrovibracijama u podrucju regio nuchae (Vitafon,
St. Petersburg, Ruska Federacija) primenom definisanih rezima u intervalima od 5 min (
frekventni opseg: 30Hz-18000 kHz, amplitudni opseg: 2,8 um—12,3 um), sa pauzama od 5
min izmedu njih. Za akviziciju EEG signala koriS¢en je 8-kanalni EEG aparat, a
Neurophysiology LaBG programski paket za analizu signala vizuelnom inspekcijom i
metodom brze Fourierove transformacije (FFT). Kontrolne zivotinje prosle su istu
ekperimentalu proceduru, s tim da je vibroakusticki tretman bio iskljucen.

Rezultati: Tokom vibroakustickih tretmana, kao ni u pauzama izmedu njih, nisu registrovani
znaci patoloske aktivnosti u EEG-u pacova, bez obzira na primenjeni frekventni opseg.
Rezultati FFT analize su pokazali povecanje relativne spektralne snage u frekventnom opsegu
beta talasa tokom primenjenih tretmana u poredenju sa kontrolnim Zivotinjama i aktivnoSéu
istih Zivotinja pre tretmana.

Zakljucak: Akutna primena vibroakustickih mikrovibracija nije dovela do pojave patoloskih
grafoelemenata u EEG-u, pri ¢emu je povecala beta aktivnost.

Effects of vibroacoustic microvibrations on EEG activity of adult rats
0. Stanojlovié, D. Hrncié, D. Djurié¢
Laboratory of Neurophysiology, Institute of Medical Physiology ”Richard Burian”, Faculty of
Medicine, University of Belgrade, Belgrade, Serbia
e-mail: solja@afrodita.rcub.bg.ac.rs

Purpose: To determine the acute effects of vibroacoustic microvibrations on EEG activity of
adult rats. Methods: Adult (50-60 days old) male Wistar albino rats with previously implanted
three gold-plated EEG recording electrodes over the frontal, parietal and occipital cortex were
subjected to vibroacoustic microvibrations in regio nuchae (Vitafon, St. Petersburg, Russian
Federation) in ramp pre-defined regime intervals of 5 min (frequency range 30Hz-18000 kHz,
amplitude range 2.8 um—12.3 pm) with pauses of 5 min among them. Neurophysiology LaBG
— EEG software with 8-channel EEG apparatus was used for acquisition and analysis of EEG
signals by visual inspection and Fast Fourier Transformation (FFT, Hanning window). Rats
subjected to the same experimental protocol, but with vibroacoustic treatment switched off,
served as controls. Results: No signs of pathological activity were recorded in EEG of rats
during the vibroacoustic treatment, as well as during inertreatment intervals regardless of
applied regime. Results of FFT analyzes showed increased relative power spectra in beta
frequency range during applied treatments in comparison with control rats and time before the
treatment. Conclusion: Acute application of vibroacoustic microvibrations did not provoke
any pathological graphoelement in EEG, while it increased relative beta activity.
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EEG I EPILEPSIJE / EEG and EPILEPSY

Epileptiform abnormalities in children at ADHD assessment and at 4 years follow-up
Dobrinko Socanski’, Anita Herigstad2
'Stavanger University Hospital, Department of Child Psychiatry, Neuropsychiatric Team, Stavanger,
Norway; “Stavanger University Hospital, Department of Clinical Neurophysiology, Stavanger,
Norway

There are some relationships between attention-deficit/hyperactivity disorder (ADHD),
ADHD symptoms and interictal epileptiform abnormalties (EA) on EEG. Purpose: To
investigate whether EA recorded at the time of ADHD assessment influence on epileptic
seizures (ESz) occurrence during 4 years follow-up. Method: A retrospective study of 607
ADHD children (82.4%male), aged between 5-14 years, who were diagnosed between
January 2000 and December 2005. At least one routine EEG was performed in 517 patients,
14 of them had previous history of epilepsy. The 27 patients with EA and without epilepsy
were followed-up for 4 years. Measure outcomes were: the ESz occurrence and the
persistence of EA. Results: Among 27 patients with EA at baseline, five had some symptoms
suggestive for ESz. At follow-up 4 years later none of these 27patients had developed ESz.
EA disappeared on the control EEG in the majority of patients. EA in ADHD children without
epilepsy co-morbidity do not necessarily suggest an increased seizure risk and a careful
diagnostic consideration is warranted. Conclusions: EA occur more often in children with
ADHD regardless of the previous history of epilepsy. A careful diagnostic consideration is
needed in order not to overestimate the temporarily occurrence of EA during the ADHD
assessment.

Pozna idiopatska okcipitalna epilepsija detinjstva Gastaut-ov tip
B. Kohen, M. Stevié-Major
Specijalisticka neuroloska ordinacija DR KOHEN, Beograd, Srbija
dr_kohen@yahoo.com

Pozna idiopatska okcipitalna epilepsija detinjstva javlja se na uzrastu od trece do petnaeste
godine, najcesce oko osme godine zivota. Podjednako je zastupljena u oba pola. Prevalencija
je 2-7% svih benignih fokusnih napada kod dece. Klini¢kom slikom dominiraju vizuelni i ne
vizuelni iktalni simptomi a post iktusno se mogu javiti parcijalni vizuelni defekti ili
pulsiraju¢e, migreniformne glavobolje (sa povra¢anjem, foto i fono fobijama). EEG zapis
potvrduje dijagnozu. Diferencijalno dijagnosticki razmatramo simptomatsku okcipitalnu
epilepsiju, migrenu sa aurom, bazilarnu migrenu i migralepsiju. Profilakti¢no lecenje se
sprovodi karbamazepinom a potpuna remisija se postize za tri do Sest godina. Odlaganje
terapije moze nepovoljno uticati na prognozu koja nije povoljna kao kod drugih sindroma
benigne parcijalne epilepsije. U radu se prikazuje slucaj pacijenta Z.N, Zensko, 7.godina:
klinickom slikom dominirali su napadi sa vizuelnim simptomima i jakom glavoboljom koji su
dugo ostali neprepoznati. Psihomotorni razvoj kao i neuroloski nalaz je bio uredan ali je EEG
imao specificne promene okcipitalno te je predlozeno uvodenje karbamazepina kao i pracenje
nadalje. Devojc€ica je u narednom periodu od Sest meseci imala u jednom navratu ,treperenje
o¢iju“ u trajanju od 30sec potom se zalila na glavobolju.Na uvedenu terapiju povoljno je
reagovala,sada je u stabilnom stanju bez napada.
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Kognitivna rehabilitacija kod pacijenata sa epilepsijom - pilot studija
R. Suji¢', Z. Martinovi¢’
'KBC Zvezdara, “Institut za mentalno zdravlje, Beograd, Srbija

Cilj: proceniti neuropsiholoski nalaz na pocetku studije i kontrolni nalaz nakon 3 do 6 meseci.
U studiju je uklju¢eno 20 pacijenata sa parcijalnom epilepsijom i sa stabilnom kontrolom
napada u poslednja tri meseca pre ukljucenja u studiju. Metodi: Putem sluCajnog izbora
pacijenti su podeljeni u kontrolnu i radnu grupu. Deset pacijenata je Cinilo kontrolnu grupu
koji su testrani neuropsiholoski na pocetku i na kraju studije. Radna grupa je podeljena u dve
grupe, koje su primenjivale ili kompenzatornu ili restitucionu rehabilitaciju. Drugu grupu je
¢inilo pet pacijenata koji su prema rezultatima testiranja uvezbavali paznju, pamcenje i/ili
egzekutivne funkcije. Tre¢u grupu su ¢inili pacijenti kojima su objasnjeni osnovni parametri u
neuropsiholoskom nalazu, i ukazano im je kako bi mogli da kompenzuju sadasnje probleme,
pravljenjem kalendara obaveza i podsetnika. Rezultati: Nakon 3 do 6 meseci kod skoro svih
pacijenata sa epilepsijom doslo je do pada egzekutivnih funkcija. Pamc¢enje, a nesto vise
paznja, bili su poboljSani u drugom nalazu kod pacijenata koji su koristili podsetnike. Paznja
je bila znatno bolja kod pacijenata koji su je uvezbavali. Kvalitet Zivota pacijenata je obrnuto
korelisao sa stepenom depresije, a direktno je korelisao sa postignutim poboljSanjem u
neuropsiholoskom nalazu i aktivnim prihvatanjem sugerisane rehabilitacije. Zakljucak:
studija je pokazala da u daljem radu treba obratiti vecu paznju na kognitivnu rehabilitaciju
egzekutivnih funkcija kod pacijenata sa epilepsijom.

Mioklonicka distonija i epilepsije - diferencijalna dijagnoza
D. Momcilovié- Kostadinovié, A. Potié
Klinika za neurologiju i psihijatriju za decu i omladinu, Beograd, Srbija
email: dragana.momcilovic.npk@gmail.com

Uvod: Mioklonicka distonija (MD) je progresivna neuroloska bolest nevoljnih pokreta koja se
karakteriSe kombinacijom mioklonusa i distonije. Mioklonus je inicijalni i dominantan znak
bolesti koji obi¢no zahvata gornju polovinu tela, retko donje ekstremitete. Nasuprot
miklonusu, distonija u okviru MD je blaga i fokalnog tipa (tortikolis, grafospazam), bez brze
progresije 1 generalizacije. Tipican poc¢etak MD je u detinjstvu. Druga neuroloSka oboljenja sa
mioklonusom kao vodecom klini¢kom karakteristikom (progresivne mioklonicke epilepsije)
mogu biti problem u diferencijalnoj dijagnozi MD. Metode i rezultati: Pikazano je troje dece
sa klinickom slikom MD, prosecnog uzrasta na poCetku bolesti oko 6g, pra¢enih tokom 10g.
Mioklonus je bio vodec¢i klinicki znak bolesti kod svih bolesnika. Blaga fokalna distonija je
bila prisutna kod dva bolesnika, dok se samo kod jedog ispoljila teska generalizovana forma
bolesti. Rezultati: Svi bolesnici imali su genetski dokazanu MD, a njihovi elektrofizioloski,
EEG i1 SSEP nalazi bili su normalni. Zakljucak: Za postavljanje konacne dijagnoze
mioklonickih oboljenja u neurologiji, i pored presudne uloge genetike, posebano mesto imaju
i elektrofizioloske studije: evocirani potencijali (SSEP) i EEG. Kljuc¢ni diferencijalno
dijagnosticki kriterijumi su normalni SSEP i EEG nalazi kod MD, dok su patoloski izmenjen
EEG i gigantski SSEP karakteristika pomenutih epileptickih sindroma.
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Mpyoclonic dystonia and epilepsy-differential diagnosis
D. Momcilovi¢- Kostadinovié, A. Potié¢

Clinic for Child Neurology and Psychiatry, Belgrade, Serbia
email: dragana.momcilovic.npk@gmail.com

Introduction: Myoclonic dystonia (MD) is a movement disorder characterized by
combination of myoclonus and dystonia. Myoclonus is initial and predominate sign of the
disease affecting mainly the upper body part, rarely the lower limbs. Regardless of the
myoclonus, dystonia in MD is mild and focal, without tendency to generalize.Typical disease
onset is usually in the childhood. Certain neurological conditions with myoclonus as a
prominent feature, such are progressive myoclonic epilepsies, may cause a trouble in MD
differential diagnosis. Methods and patients: We report three MD children with average
disease onset at the age of 6yrs followed up for around 10yrs. Myoclonus was a leading
clinical sign in all. Two out of three patients presented with mild focal dystonia, only one
patient manifested severe generalized dystonia. Results: EEG and SSEP were normal in all,
while genetic analyses confirmed MD disorder. Conclusion: Although genetics has a main
role for MD final diagnosis, EEG and SSEP must be included in all myoclonic dysorders
diagnostic evaluation. While abnormal EEG and ,,giant SSEP* point to the above mentioned
epileptic syndromes, normal SSEP and EEG findigs are electrophysiologic hallmarks of MD.

Elektri¢ni status u spavanju, prikaz slucaja
P. Simonovic’, Z.Martinovié’
Institut za mentalno zdravlje, Beograd, Srbija, perisa.simonovic@zdravlje.gov.rs

Cilj rada: Prikazati pacijenta sa elektri¢cnim statusom u spavanju. Materijal i metode: EEG,
standardno i1 posle deprivacije spavanja u interiktalnom periodu, kompjuterizovana
tomografija (KT) i magnetna rezonancija (MR) endokranijuma, neuropsiholosko testiranje.
Rezultati: Pacijent uzrasta 7 godina javlja se u dispanzer zbog vise napada po tipu
kompleksnih parcijalnih sa i bez sekundarne generalizacije. Inace, koonstatovano da se lecio u
drugim ustanovama u sklopu najpre dva febrilna napada sa tri godine. Tada, nakon
ponovljenog febrilnog napada ucinjeno EEG standardno snimanje i uveden karbamazepin koji
je ostao u dozi od 600 mg dnevno sve do dolaska u nasu ustanovu. Na EEG snimcima uvek
se registrovala fokusna epileptiformna aktivnost - dva nezavisna fokusa iznad fronto-
temporalnih regiona sa levostranom dominacijom. Po dolasku u ustanovu uradeno EEG
snimanje, standardno i posle deprivacije spavanja koje je pokazalo postojanje elektricnog
statusa u spavanju, Sto nije bilo registrovano kod standardnog snimanja EEG. Takode
ucinjeno neuropsiholosko testiranje pokazalo je zaostajanje u kogniciji u odnosu na uzrast.
Promenom terapije, ukljuen Sinacten, dosSlo je do korekcije elektrokortikalnog nalaza, a
potom, posle nekoloko meseci i do poboljSanja neurpsiholoskih pokazatelja zaostajanja u
intelektualnom razvoju. Zaklju¢ak: Navedeni prikaz ukazuje na znacaj EEG registrovanja
posle delimicne ili potpune deprivacije spavanja, kod postojanja multifokalnih EEG
epileptiformnih promena, kada treba uvek misliti i na elektri¢ni status u spavanju koji vodi
intelektualnom zaostajanju u razvoju.

UCdestalost psihijatrijskih poremedaja kod osoba
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sa psihogenim neepileptickim napadima
A. 1lié, S. Milovié, Z. Tufegdzié
ZC “Studenica” Kraljevo, Srbija
annailic@ptt.rs

Cilj: Psihogeni neepilepticki napadi (PNEN) su po klinickom ispoljavanju sli¢ni epileptickim,
ali su rezultat emocionalnih ¢inilaca i nisu u vezi sa karakteristicnim elektrofizioloskim
promenama u mozgu koje se registruju EEG-om, a koje prate prave epilepticke napade. Cilj
ovog rada je da se utvrdi ucstalost psihijatrijskih poremecaja kod osoba sa PNEN.

Metod: prospektivna studija koja je obuhvatila 12 pacijenata sa postavljenom dijagnozom
PNEN tokom video EEG monitoringa-7 pacijenata tokom spontanog EEG snimanja, a 5
tokom testa provokacije PNEN subkutanom aplikacijom placeba uz sugestiju da ¢e dobiti
napad. Ovi pacijneti nisu imali udrzenu epilepsiju. Kontrolna grupa je bila sa¢injena od 12
pacijenata obolelih od epilepsije. Obe grupe su bile sli¢ne starosne i socijalno ekonomske
strukture. Svi pacijenti su bili podvrgnuti neuropsiholoskom testiranju, kao i detaljnom
neuroloskom i psihijatrijskom pregledu, koji se obavljao jednom mese¢nom tokom 1 godine.
Rezultati: U grupi pacijenata sa PNEN 4 je imalo depresiju, 2 posttraumatski stresni
poremecaj, 3 anksiozni poremecaj, 1 psihozu, a 2 je bilo bez psihijatrijskog oboljenja. U
drugoj grupi je bilo 2 pacijenta sa depresijom, 1 sa posttraumatskim stresnim poremecajem, 2
sa anksioznim poremecajem, a 7 bez psihijatrijskog oboljenja. Statisticki znacajna veca
ucestalost pshijatrijskih poremecaja je zabelezena u prvoj grupi.

Zakljucak: ucestalost psihijatrijskih oboljenja je znacajno veca u grupi pacijentata sa PNEN, u
odnosu na grupu pacijenata sa epilepsijom. Rano prepoznavanje tegoba i ukljucivanje
psihijatra u proces leCenja pacijenata sa PNENom je bitan prognosticki faktor dobrog ishoda.

Uzroci niskih vrednosti antiepileptika u serumu kod dece
M. Radovanovié, S. Obradovi¢
Klinika za pedijatriju, Klini¢ki centar Kragujevac, Srbija
e-mail: marijar9(@verat.net.

Vrednosti antiepileptika u serumu definisane su terapijskim opsegom za pojedini
antiepileptik. Donja granica ili efikasni nivo, predstavlja vrednost antiepileptika u serumu
iznad kojeg je uspostavljena dobra kontrola napada. Gornja granica ili toksi¢ni nivo,
predstavlja vrednost antiepileptika u serumu iznad koje se ispoljavaju nezeljena dejstva leka.
Cilj rada je ispitivanje uzroka niskih vrednosti antiepileptika u serumu kod dece. Metode:
Grupa ispitanika: 69-ro dece uzrasta od 2 do 16 godina (koji su podeljeni u tri podgrupe) kod
kojih je postavljena dijagnoza epilepsije, u terapiju je uveden valproat ili karbamazepin, ili
oba leka, kod kojih su verifikovane niske vrednosti antiepileptika u serumu i koja su pracena
u ambulantnim uslovima. Kontrolna grupa: 22-je dece istog uzrasta, uz sve navedeno kao i u
grupi ispitanika, koja su pracena tokom hospitalizacije na klinici. Rezultati: Uzroci niskih
vrednosti antiepileptika u serumu bili su 68% loSa komplijansa, 10% interakcije
antiepileptika, 9 % nagli porast telesne mase, 7% anemija, 3% autoindukcija metabolizma
karbamazepina, 2% enterokolitis, 1% celijakija, Zakljuéak: 1 pored toga Sto loSa komplijansa
sumnju i na druge uzroke, u cilju korekcije nivoa antiepilepika i postizanja optimalne kontrole
napada.

49



Causes of low serum levels of antiepileptic drugs in children
M. Radovanovié, S. Obradovi¢
Pediatric Clinic, Clinical Center Kragujevac, Serbia
e-mail: marijar9(@verat.net.

The serum level of antiepileptic drug is defined as therapeutic range for a single antiepileptic
drug. Aim of this study is to examine the causes of low serum levels of antiepileptic drugs in
children. Methods: A group of respondents: 69 children, age from 2 to 16 years, with
epilepsy, treated with valproates or carbamazepine, or both drugs, with verified low serum
levels of antiepileptic drugs, who are monitored on an outpatient basis. Control group: 22
children of the same age, with all of the above who were followed during hospitalization at
the clinic. Results: The causes of low serum levels of antiepileptic drugs were 68% poor
compliance, 10% the interaction of antiepileptic drugs, 9% sudden increase in body mass, 7%
anemia, 3% metabolism autoinduction of carbamazepine, 2% enterocolitis, 1%, celiac disease.
Conclusion: Despite the fact the compliance is poor as the most common cause of low serum
levels of antiepileptic drugs, it is necessary to set the doubt to another causes, to correct
antiepilepic drug levels and achieve optimal seizure control.
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Hiperbilirubinemija i epilepsija, od Gilbertovog sindroma do Krigler Najarove bolesti
R. Sujié, T. Smiljkovié, J. Malovié, V.Nikolié, S. Kostié, A. Gavrilovié, J. Potié, D.
Milutinovic
KBC Zvezdara, Klinicko odeljenje neurologije, Beograd, Srbija, Galenika, Beograd
E mail: radmisard@aol.com ili misard@ptt.rs

Deficit enzima UDKT (UDP Glucuronosiltransferase) dovodi do deficita konjugacije
bilirubina I poveéanog nivoa nekonjugovanog bilirubina u krvi. Postoje nijanse u deficitu
UDKT koje daju tri sindroma. Gilbertov sindrom je ¢est u populaciji, 6 do 8% odraslih, i ima
blagi klini¢ki tok sa nekonjugovanim bilirubinom u krvi manjim od 3mg/dl, i nema promena
u EEGu. Krigler-Najarov sindrom (CNS)tipl je redak i prenosi se autozomno recesivno,
karakteriSe se sa  mentalnom retardacijom i Cestim epilepticnim napadima, a nivo
nekonjugovanog bilirubina u krvi je 20 do 50mg/dl. Krigler-Najarov sindrom tip2 je blagog
klinickog toka, i u stanjima stresa dolazi do povec¢anja nivoa nekonjugovanog bilirubina preko
20mg/dl, kada mogu nastati epilepticki napadi. Cilj rada je da prikaZe dijagnozu i efektivni
tretman epileptickih napada uzrokovanih povecanjem indirektnog bilirubina. Metod je prikaz
dva pacijenta koji su imali povremene i retke epilepticke napade. Na EEGu su pokazivali
Cesta epileptiformna praznjenja, a u krvi poviSen ukupni bilirubin preko 20mg/dl. Nakon
davanja malih doza fenobarbitona koji ubrzava rad enzima jetre, rezultat je bio prestanak
napada, normalizovanje EEGa 1 bilirubina u krvi. Zakljucak je da u etiologiji epileptickih
napada treba razmatrati i metabolicki skrining, i da je klinicka slika epileptickih napada kod
hiperbilirubinemije vazna za razlikovanje Gilbertovog sindroma od malignijih oblika
hiperbilirubinemije.

Hiperbilirubinemija i epilepsija, od Gilbertovog sindroma do Krigler Najarove bolesti
R. Sujié, T. Smiljkovié, J. Malovié, V. Nikoli¢, S. Kostié, A. Gavrilovié, J. Potié, D.
Milutinovié
KBC Zvezdara, Klinicko odeljenje neurologije, Beograd, Srbija, Galenika, Beograd
E mail: radmisard@aol.com ili misard@ptt.rs

Deficit enzima UDKT (UDP Glucuronosiltransferase) dovodi do deficita konjugacije
bilirubina I povecanog nivoa nekonjugovanog bilirubina u krvi. Postoje nijanse u deficitu
UDKT koje daju tri sindroma. Gilbertov sindrom je ¢est u populaciji, 6 do 8% odraslih, i ima
blagi klinicki tok sa nekonjugovanim bilirubinom u krvi manjim od 3mg/dl, i nema promena
u EEGu. Krigler-Najarov sindrom (CNS)tipl je redak i prenosi se autozomno recesivno,
karakteriSe se sa  mentalnom retardacijom i Cestim epileptiénim napadima, a nivo
nekonjugovanog bilirubina u krvi je 20 do 50mg/dl. Krigler-Najarov sindrom tip2 je blagog
klinickog toka, i u stanjima stresa dolazi do povec¢anja nivoa nekonjugovanog bilirubina preko
20mg/dl, kada mogu nastati epilepticki napadi. Cilj rada je da prikaze dijagnozu i efektivni
tretman epileptickih napada uzrokovanih povecanjem indirektnog bilirubina. Metod je prikaz
dva pacijenta koji su imali povremene i retke epilepticke napade. Na EEGu su pokazivali
Cesta epileptiformna praznjenja, a u krvi poviSen ukupni bilirubin preko 20mg/dl. Nakon
davanja malih doza fenobarbitona koji ubrzava rad enzima jetre, rezultat je bio prestanak
napada, normalizovanje EEGa i bilirubina u krvi. Zakljucak: u etiologiji epileptickih napada
treba razmatrati 1 metabolicki skrining, 1 da je klinicka slika epileptickih napada kod
hiperbilirubinemije vazna za razlikovanje Gilbertovog sindroma od malignijih oblika
hiperbilirubinemije.
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ELEKTROMIOGRAFIJA 1 BOLESTI MISICA I NERAVA / ELECTROMYOGRAPHY
AND NEUROMUSCULAR DISORDERS

Promene sloZenosti povrs§inskog EMG snimljenog u protokolu TMS i PAS: da li haoticni
parametri daju bolju karakterizaciju pEMG?
M. Cukié , M. Ljubisavljevié, N. Jorgovanovié
Laboratorija za primenjenu fiziku, Elektronski fakultet , Univerzitet u Nisu, Srbija
FMHS, UAE University, UAE; Katedra za automatiku, Fakultet tehnickih nauka, Univerzitet u
Novom Sadu, Srbija

U ovom istrazivanju smo testirali kako se u dva protokola stimuacije(TMS i PAS) istog ciljnog misi¢a
(mIDI) najbolje moze okarakterisati povrsinski EMG upotrebom razli¢itih faktora. Protokol TMS
primenjen je nad 8, a PAS nad 9 zdravih ispitanika; u oba protokola varirano je tri nivoa voljne
kontrakcije (blaga, srednja , jaka,), i tri intenziteta stimulusa (razlika po 10% u odnosu na Prag), a
stimulacija je ponavljana za iste uslove po deset puta; sa snimaka su odsecane epohe signala
po 3s pre prezentacije stimulusa i po isteku izazvanog odgovora. Faktori koje smo racunali
bili su Mediana frekvencija spektra snage signala (MDF) , srednja frekvencija amplitudskog
spektra (Meanf), i Fraktalnu dimenziju (FD, Hihouchi). Poredenjem serija izraCunatih
vrednosti jasno se izdvojilo da za sva tri faktora postoji signifikantna razlika samo u slucaju
TMS protokola, i da u sva tri sluc¢aja (FD od 72 u 61, MDF u 53 od 61, Meanf u 50 od 63)
srednje vrednosti po primeni stimulusa uglavnom opadaju. Ni u jednom od poredenja nije
nadena interakcija variranih faktora. Nasi rezultati su u skladu sa ranijim tvrdnjama da
primena TMS dovodi do povecéane sinhronizacije nishodnih praznjenja, s tim §to FD bolje
ilustruje tu promenu kompleksnosti posmatranog signala od koriS¢enih spektralnih
parametara.

Complexity changes of sSEMG in TMS and PAS protocols: Is it better to apply the factors of
chaos?
M. Cuki¢ , M. Ljubisavljevi¢, N. Jorgovanovié
Applied Physics Laboratory, Faculty of Electronical Engineering, University of Nis, Serbia
FMHS, UAE University, UAE; Department for Automatics, Faculty of Technical Sciences, University
Novi Sad, Serbia

The aim of this study was to determine what would be the better characterisation of accompanying
EMG in protocols of TMS and PAS, with the same target muscle (FDI), by using different factors.
Subject were 17 healthy volunteers (8 for TMS, 9 for PAS), in both protocols were changing the level
of muscle voluntary control (mild, medium , strong), and also the intensity of stimulation .
For every combination of stimulus intensity and level of contraction, a series of stimuli was
presented; for every frame two epochs of signal were sampled and analysed: 3s before the
presentation of stimulus, and after MEP+SP. On those series three factors were calculated:
Fractal dimension (FD), Median spectral frequency (MDF) and Mean spectral frequency
(MNF). By comparing the series of mean values of calculated factors, we have found that
only those from TMS protocol showed significance, and in all three cases were falling (for FD
from 72 series in 61, MDF from 53 in 61, MNF from 63 in 50). No interaction between
factors were found. We concluded that this finding of complexity change of SEMG was in
accordance with prevous findings, showing that TMS induce sinchronization of induced
bursts, and that FD is better than spectral factors in this characterization.
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Polineuropatija udruzena sa paraproteinemijom-nasa iskustva
Kostic SI, Jovanovic DI, Cvijanovic VI, Nikolic V' , Sujic RI, Stevic 7°
'Klinicko odelenje za neurologiju, KBC Zvezdara, Beograd
? Institut za Neurologiju, Klinicki centar Srbije, Beograd

Metod: Prikaz slucaja 79 godina starog pacijenta sa trnjenjem i bolom prisutnim u obe noge u
poslednjih desetak godina. Od pre cetiri godine pojava otezanog hoda sa postepenim
pogorsavanjem. Rezultati: U neuroloskom nalazu se registruje snizenje misicnih refleksa
ekstremiteta, slabost misica donjih ekstremiteta, hod na siroj osnovi i ugasen senzibilitet za
dodir po tipu carapa i rukavica. Plantarni odgovor je fleksorni obostrano. Elektrofiziolosko
ispitivanje pokazuje aksonalno demijelinizirajucu polineuropatiju jako izrazenu na donjim
ekstremitetima 1 umereno jaku na gornjim ekstremitetima. Biohemijsko ispitivanje seruma,
seroloske analize (ANA, ANCA, CIC, CRP) i tumorski markeri (CEA, AFP, Cal9-9, Ca72-4,
PSA, BHCG) su svi negativni dok imunoelektroforeza pokazuje prisustvo monoklonskih
lanaca lambda tipa igG. MR torakolumbosakralnog dela kicme registruje degenerativne
promene i polidiskopatiju. Analiza likvora: proteinorahija 0.57g/1, glikorahija 3.3 pri glikemiji
4.4 mmol/l, lym 3, nisu registrovane oligoklonalne trake u likvoru i serumu. Pacijent je lecen
kortikosteroidnom terapijom, metodama fizikalne terapije i primenom alfa lipoicne kiseline
bez poboljsanja. Hematolosko ispitivanje je nagativnho za sada. U zakljucku je prikaz
diferencijalne dijagnoze polineuropatije u starijih.

Paraprotein-associated Polyneuropathy — our experience
Kostic SI, Jovanovic DI, Cvijanovic V! Nikolic VI, Sujic RI, Stevic 7*
'Departement for Neurology, Clinical Hospital Centre Zvezdara, Belgrade
*Institute for Neurology, Clinical centre Serbia, Belgrade

Method: We desribe a case of an 79 year old man with pain, numbness and tingles in both
legs, which began 10 years ago. Four years before admission, the patient had difficulty in
walking with progressive weakness. Results: Neurological examination revealed decreased
muscle reflexes in all four limbs with a broad-based gait, muscle weakness in lower
extremities and hypesthesia in glove and stocking distribution. Plantar responses were flexor.
Electrophysiological studies demonstrated an axonal-demielinating type of sensori-motor
polyneuropathy. Serial blood tests for liver, renal and thyroid function, vitamin B12,
HbA1C%, rheumatoid factor, cryoglobulin, tumor markers (AFP, Cal9-9, Ca72-4, CEA,
PSA, BHCG) and serologic tests (ANCA, ANA, CIC, CRP) were all negative but positive
IgG lambda type monoclonal proteinemia. MRI thoracolumbosacral spine showed
degenerative polydiscopathy. CSF: 0.57 g/l proteins, without oligoclonal bends. He was
treated with corticosteroids, alpha lipoic acid and physical therapy without improvement.
Hematologic tests are negative. Conclusions: we discuss about differential diagnosis of
polyneuropathy in elderly.
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Promjene u neuroloskom nalazu kod pacijenata na hemodijalizi
D. Milikic, Lj. Radulovié, S.Vujisi¢
Klinika za neurologiju, KC CG Podgorica, Crna Gora

Uvod. Uremicka encefalopatija je akutni ili subakutni poremecaj koji se javlja kod bolesnika
kod kojih je bubrezna funkcija ispod 10% od normalne aktivnosti. Hroni¢na bubreZna
insuficijencija daje znacajan broj komplikacija koje se manifestuju od strane nervnog sistema.
Skup simptoma kod uremijskih bolesnika isprepleten je psihickim i neuroloskim znacima koji
se mogu uociti pri klinickom pregledu . Materijal i metode. Ispitivana je grupa od 36
pacijenata na hronicnom programu hemodijalize, koji su podijeljeni u dvije grupe u zavisnosti
od nalaza na elektroencefalogramu ( EEG). Kontrolna grupa je imala uredan EEG nalaz, a
eksperimentalna patoloski EEG nalaz. Kod obje grupe pracene su promjene u neuroloSkom
nalazu i simptomima. Rezultati. Neuroloski nalaz nasih pacijenata je svrstan u dvije grupe
nalaza: 1.polineuropatija i 2. polineuropatija uz pridruzene neuroloske ispade (tremor,
oslabljen vid, kompresivna neuropatija, hemipareza). Pacijenti ispitivani u naSoj ustanovi su
imali polineuropatiju ces¢e 1 tezeg stepena u prvim godinama lijeCenja hemodijalizom.
Elektromioneurografskim ispitivanjem kod njih je otkrivena polineuropatija u 90%
slucajeva, osim toga kod ispitanika neuroloski nalaz je ukazao na: fini tremor akcionog tipa je
evidentiran kod 60%, a oslabljen vid u 10%. Simptomi kod ispitanika su podijeljeni u tri
grupe: 1. lak$i (malaksalost, hipotenzija) 2. umjereni ( glavobolja) 3. teski (slabovodost i
zaboravnost). Klini¢ki nalaz je naSao slabost koncentracije 44%, glavobolju 14% bolesnika,
na malaksalost i hipotenziju zalilo se 41% pacijenata. Zapazili smo da je u ispitivanoj grupi u
velikom procentu (25-60%) bila zastupljena polineuropatija bez obzira na EEG nalaz, i da je
to bio najcesc¢i neuroloski ispad. Zakljucak. Najvazniji faktor rizika za razvoj neuropatije su
trajanje i tezina hronic¢ne renalne insuficijencije.Neuroloski nalaz je pokazao povezanost sa
EEG promjenama, i ukazao da je polineuropatija najéesce zastupljen simptom kod velikog
broja pacijenata na hemodijalizi. Zadnjih godina pojava neuropatije kod ovih pacijenata
postala je redja (Raskin, 1995) §to je rezultat ranijeg tretmana, intenzivnije dijalize i tehnic¢kih
poboljsanja kod membrana za dijalizu.

Familijarna autoimuna miastenija gravis
Vojinovi¢ D.', Mili¢ Rasié¢ V."*
'Klinika za neurologiju i psihijatriju za decu i omladinu, Beograd, *Klinika za neurologiju i
psihijatriju za decu i omladinu, Medicinski fakultet u Beogradu, Srbija
dinavojinovic@yahoo.com

Uvod: Autoimuna miastenija gravis (MQ) je sporadicna autoimuna bolest neuromisicne
spojnice. Veoma retko od autoimune MG moze oboleti viSe ¢lanova jedne porodice, pa se
zbog toga kao i zbog pojave drugih autoimunih bolesti kod pacijenta obolelih od MG i
¢lanova njihove porodice moZze razmatrati uticaj genetskih etioloskih faktora u patogenezi
MG. Cilj: Prikaz porodice sa retkom familijarnom pojavom autoimune MG. Metod:
Pacijentkinja i njen sin hospitalizovani su u Klinici za neurologiju i psihijatriju za decu i
omladinu u cilju razjas$njenja prirode slabosti i zamorljivosti. Uradena su imunoloska,
neurofizioloska i radioloska ispitivanja. Test repetitivne stimulacije je uraden na sistemu
n.accesorius-m.deltoideus i n.medianus-tenar uz stimulaciju od 1 Hz i 3 Hz. Rezultati: Prvi
simptomi kod nasih pacijenata ispoljili su se u 23. odnosno 14. godini Zivota u vidu
generalizovane MG (MGFA-IIIb i IIa). Seropozitivna MG je kod oba pacijenta dobro
reagovala na timektomiju, imunosupresivnu terapiju (kortikosteroidi) i simptomatsku terapiju
(antiholinesterazni lekovi). Test repetitivne stimulacije je kod pacijentkinje zabelezio
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patoloski dekrement od 11-14% i na proksimalnom i na distalnom sistemu, dok je kod njenog
sina patoloski dektement od 12-18 % zabeleZen samo na proksimalnom sistemu. Zakljucak:
Prikazana je retka pojava, sero-pozitivne familijarne MG. Test repetitivne stimulacije je bio
patoloski na proksimalnom sistemu nerv-misi¢ kod oba obolela ¢lana, a na distalnom sistemu
samo kod majke.

Familial autoimmune myasthenia gravis
Vojinovic D.', Milic Rasic V."*

'Clinic of Neurology and Psychiatry for Children and Adolescents, Belgrade,
*Clinic of Neurology and Psychiatry for Children and Adolescents, School of medicine,
Belgrade, Serbia
dinavojinovic@yahoo.com

Introduction: Autoimmune myasthenia gravis (MG) is a sporadic autoimmune disorder of
neuromuscular junction. A genetic role for etiology of autoimmune MG is suggested by
reports of positive family histories. The Aim: Report of family with rare familial autoimmune
MG. Methods: Patient and her son were hospitalized in the Clinic of Neurology and
Psychiatry for Children and Adolescents in order to clarify the nature of weaknesses and
fatigue when immunological, neurophysiological and radiological tests were made. Repetitive
stimulation test was done on the system n. accesorius-m.deltoideus and n. medianus-tenar
with stimulation of 1 Hz and 3 Hz. Results: The first symptoms in our patients were appeared
at 23 and 14 age in the form of generalized MG (MGFA-IIIb and IIa). Seropositive MG for
both patients responded well to thymectomy, immunosuppressive (corticosteroids) and
symptomatic therapy (anticholinergics drugs). Repetitive stimulation test was recorded
abnormal decrement of 11-14% at the proximal and distal system in patient, while in her son's
abnormal decrement of 12-18% was noted only in the proximal system. Conclusion: Rare
sero-positive familial MG was presented. Repetitive stimulation test was abnormal in the
proximal nerve-muscle system in both affected members and only in distal system of mother.

55



PSYCHOPHYSIOLOGY

Karakteristike labirintarnog refleksa ispravljanja glave
kod zdrave novorodencadi
T. Adamovic¢’*, K. Ribari¢-Jankes?, M. Sovilj'-% A. Ljubié4
! Centar za unapredenje zivotnih aktivnosti, Beograd, Srbija;
2 Institut za eksperimentalnu fonetiku i patologiju govora, Beograd, Srbija;
3 Institut za neurologiju, Beograd, Srbija; “Institut za ginekologiju i akugerstvo Klini¢kog centra,
Beograd, Srbija
tadus3@gmail.com

Cilj: Ispitati karakteristike i stepen prisustva labirintarnog refleksa ispravljanja glave kod beba
neposredno po rodenju. Metod: Ispitivanje labirintarnog refleksa ispravljanja glave (LRIG)
sprovedeno je na uzorku od N=100 zdrave, terminski rodene novorodencadi iz urednih
trudnoca, 3. dan po rodenju. Tom prilikom belezeno je da li glava novorodenceta pada prema
napred, prema nazad, ili je u uspravnoj poziciji. Testiranje LRIG u ispitivanom uzorku
izvodilo je iskljuivo obuceno medicinsko osoblje, a ispitivaC je vrSio instruiranje,
opservaciju i beleZenje podataka. Pored toga, kod sve novorodencadi uzeti su podaci o polu,
telesnoj tezini (TT), telesnoj duzini (TD) i obimu glave (OG). Dobijeni podaci su
dokumentovani uz pomo¢ digitalne kamere, zatim bodovani, statisticki i deskriptivno
obradeni. Rezultati: LRIG je prisutan kod 50% novorodencadi, odsutan kod 26%, a kod
preostalih 24% ispitanog uzorka je nekompletan. Istovremeno, uspravna pozicija glave
zabelezena je ¢ak kod 63% beba. Pad glave prema napred registrovan je kod 12% ispitanika,
dok 25% belezi pad glave prema nazad. LRIG je znacajno prisutniji kod novorodencadi koja
glavu drze uspravno u odnosu na novorodencad Cija glava pada napred ili nazad (p<0.01).
Statisticki znacCajna povezanost izmedu pola beba, TT, TD i OG , s jedne strane, i stepena
prisutnosti LRIG, s druge strane, nije utvrdena. Dobijene korelacione tendencije takode
ukazuju da je polozaj glave novorodencadi podjednak bez obzira na njihovu TT, TD i OG.
Zakljucak: Mada labirintarni refleks ispravljanja glave pripada grupi posturalnih refleksa,
njegovi zaceci i uticaj na pozicioniranje polozaja glave kod zdrave novorodencadi, jasno se
vide ve¢ u prvim danima po rodenju.

Zahvalnica: Istrazivanje je podrzano od strane Ministarstva za nauku i tehnoloski razvoj
Republike Srbije u okviru projekta 178027.
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Characteristics of head righting reflex in healthy newborns
T. Adamovic¢’ K. Ribari¢-Jankes?, M. Sovilj'-* A. Ljubié4
'Life Activities Advancement Center, Belgrade, Serbia; 2 Institute for Experimental Phonetics and
Speech Pathology, Belgrade, Serbia; * Institute of Neurology, Belgrade, Serbia; “Institute for
Obstetrics and Gynecology of Clinical Center ,Belgrade, Serbia
tadus3@gmail.com

Purpose: To investigate the characteristics of head righting reflex (HRR) in healthy
newborns. Methods: In N=100 healthy full-term newborns from regular pregnancies,
examination of HRR was conducted on the third day upon birth. It was noted whether
newborn's head falls forward, backward or it is in an upright position. The obtained data were
recorded by means of a digital camera, scored, statistically and descriptively processed. Data
on babies’ gender, body weight (BW), body length (BL) and head circumference (HC) were
recorded for all newborns. Results: HRR was present in 50% of examined sample, and absent
in 26%. In remaining 24% HRR was incompletely expressed. At the same time, upright head
position was noted even at 63% of babies. Head fall forward was recorded in 12% of subjects,
while in 25% head falls backwards. HRR is significantly more present in newborns with
upright head position, compared to babies whose head falls forward or backward (p<0.01).
Statistically significant connection between babies’ gender, BW, BL and HC, on the one side,
and HRR, on the other side, was not established. Conclusion: Although head righting reflex
belongs to the group of postural reflexes, its conception is clearly visible in the first days after
birth.

Acknowledgment: Research supported by the Ministry of Science and Technological
development of the Republic of Serbia within the project no. 178027.

Low alpha band power changes during hand movement and movement as a still picture
observation in children with autism
V. Nenadovié, B. Bobié-Gece, B. Bedric¢ié, S. Djokovié, S. Maksimovié
Life Activities Advancement Centre, Gospodar Jovanova 35, Belgrade, Serbia
Institute for Experimental Phonetics and Speech Pathology, Gospodar Jovanova 35, Belgrade, Serbia
vilhi@sezampro.net

Purpose: This study analysed low alpha band power changes during hand movement and
movement as a still picture observation in children with autism. Low alpha power recorded
from electrodes on scalp locations C3, Cz, and C4 is decreased in normal subjects by self-
initiated movement, imagined movement, and observed movement. Methods: EEG signal was
recorded from 18 children with autism (3 female and 15 male), mean age 5 years, diagnosed
by DSM-IV and CARS. Subjects observed black square (resting period), simple picture
representing movement of a hand and feet, and real hand movement. Ten-second artefacts free
periods were analysed offline using spectral analysis (FFT algorithm). Results: We found
increasement in C3, F3, P3 region during hand movement observation when compared to
resting period. No differences were found between period of picture observation and resting
period. Conclusion: Children with autism showed increasement in alpha band power during
movement observation, which can be one of main dysfunctions in mirror neuron system.
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Cortical networks complexity in EEG theta rhythm during silent reading in children with
dyslexia
M. Stokic, Z. Milosavljevic, D. Pecenica, M. Subotic
Life Activities Advancement Centre and Institute for Experimental Phonetics and Speech Pathology,
Gospodar Jovanova 35, Belgrade, Serbia
stokic_m@yahoo.com

Purpose: This study analysed cortical networks complexity in EEG theta rhythm during silent
reading in children with dyslexia and their peers with typical reading function. Methods: EEG
signal was recorded from five dyslexic and five normal readers (three female and two male)
using 10-20 International system for electrode placement and mono-polar montage.
Additional EOG electrodes were used in order to register horizontal and vertical eye
movements. Subjects had a task to read simple story silently. Text was presented on computer
screen with 40 cm distance from the subject’s eyes. Five-second artefacts free periods were
analysed offline using spectral analysis (FFT algorithm). Amplitude correlations in Theta
rhythm (4-7 Hz) between all 19 electrodes were calculated. Statistically significant
correlations (p=0.01) were further used for neural network modelling. Results: dyslexic
children had one closed neural network that consisted of four elements (Centro-parietal
cortex: (C3-C4-Cz-P4 electrodes) and three inter-hemispheric connections between
homologous electrodes without complex intra- and inter-hemispheric connections. Normal
readers had far more, both quantitatively and qualitatively, complex large-scale neuronal
networks in fronto-temporal and centro-parietal cortex. Conclusion: Children with dyslexia
showed absence of complex neural networks of collaborating regions during silent reading.

Levels of closeness achievement in networks of al and a2 activity during movement
observation in children with autism
M. Sovilj, Z.Radicevi¢, M.Stokié, Lj. Dobrijevic
Life Activities Advancement Centre and Institute for Experimental Phonetics and Speech Pathology,
Gospodar Jovanova 35, Belgrade, Serbia
stokic m@yahoo.com

Purpose: to determine differences in cortical regions connectivity (collaboration) due to
amplitude value in relation to right and left hemisphere involvement during movement
observation in children with autism. Methods: EEG signal was recorded from 10 children
with autism, age from 4 to 5, during resting state and movement observation. Results: a)
three-and multi-member networks as a possible form of event processing opposite to two-
member networks as an event processing "attempt", was higher during resting state, and is
related to 02 rhythm; b) unilateral connections of two points over the left hemisphere is
registered in the resting state in ol rhythm, and over the right hemisphere in a2 rhythm during
movement observation; c¢) in the resting state there is significantly higher frequency of
interhemispheric closeness of two points in the a2 rhythm opposite to al while these
differences were not observed during observation of a movement; d) proportion of three-and
multi-member networks were the third point belonged to the central regions were low in a
resting state while during movement observation made 1 / 3 of all network. Conclusion:
Relation and distribution of a1 and a2 rhythm could be used for explanation of total a rhythm
increase in autistic syndrome.
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Empatija kao prediktor odgovora provodljivosti koZe pri gledanju emocionalnih filmskih
scena
M Nesié', J. Kostié, M. Uljarevié, S. Cidevié’; V. Nesié®
'Medicinski fakultet, Ni§, Univerzitet u Ni$u, Srbija, milkica@medfak.ni.ac.rs,’Klinika zavoda za
mentalno zdravlje, Nis, Srbija, 3 Departman Psihologije, Univerzitet u Kardifu, Vels, Velika Britanija,
4Saobraéajni fakultet, Univerzitet u Beogradu, Srbija, SFilozofski fakultet, Univerzitet u Nisu, Srbija

Cilj. Cilj ovog istrazivanja bio je da ispita ulogu empatije kao prediktora odgovora
provodljivosti koze (SC) pri gledanju emocionalnih filmskih scena. Metod. Ucesnici
istrazivanja (N= 17) su studenti druge godine psihologije. Ispitanici su popunili upitnike empatije:
Indeks interpersonalne reaktivnosti (IRI) i Kembridz skalu ponaSanja (CBS). Subjekti su gledali video
materijal nacinjen u tri verzije od osam filmskh scena. Provodljivost kozZe je registrovana koris¢enjem
senzora SC-Flex/Pro sa ProComp Infiniti sistemom i BioGraf Infiniti softverom u realnom vremenu.
Rezultati. Generalni Linearni Model pokazao je interakcije provodljivosti koZze i1 skale
fantazije, kao i skale empatijske brige: F=1,945 (df=28), p=0,004, i F=2,202 (df=28),
p=0,001, navedenim redosledom. Univarijanti testovi ponovljenih mera ANOVA pokazali su
interakciju SC za razliCite scene i skale fantazije: F= 4,140, df=2,534, p=0,019. Zakljuéak.
Nasi rezultati pokazali su da postoji znacajna veza izmedu skale empatijske brige i skale
fantazije IRI testa i provodljivosti koze .

Empathy as a predictor of skin conductance response to evocative movie scenes
M Nesid', J. Kostié, M. Uljarevié, S. Ciéevié'; V. Ne§ié®
'Department of Physiology, Faculty of Medicine, University of Ni§, Serbia; milkica@medfak.ni.ac.rs,
’Clinic of Menal Health, Ni3, Serbia, WARC, Department of Psychology, Cardiff University,
Wales,UK, ‘Faculty of Traffic and Transport Engineering, University of Belgrade, Serbia,
’Department of Psychology, Faculty of Philosophy, University of Nig, Serbia

Purpose. The aim of this research was to investigate role of empathy as a predictor of skin
conductance response (SCR) to evocative movie scenes. Methods. Participants (N=17) were
second year Psychology undergraduate students. They completed Interpersonal reactivity
index (IRI) and Cambridge behaviour scale (CBS) as measures of empathy. Video material,
made in three versions from eight movie scenes, was shown to the subjects. Skin conductance
was registered using SC-Flex/Pro sensor with the ProComp Infinity system and BioGraph
Infinity software in real time. Results. General Linear Model showed the interactions of skin
conductance for different movie scenes and fantasy scale, as well as with empathic concern
scale: F=1,945 (df=28), p=0,004, and F=2,202 (df=28), p=0,001, respectively. Univariate
repeated-measures ANOVA tests showed interaction of SC for different movies and fantasy
scale: F= 4,140, df=2,534, p=0,019. Conclusion. Our results confirmed that there is
significant relationship between empathic concern scale and fantasy scale of IRI questionnaire
and skin conductance.
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Primary headaches in patients with major psychiatric disorders
D. Kostadinovic, J. Zidverc-Trajkovic, A. Muslijevic, V. Kostic
Special hospital for psychiatric diseases Kovin, Serbia;
Institute for neurology KCS Belgrade

The aim of this study was to estimate the frequency of primary headaches in patients with
psychotic disorders. The study was conducted in Special hospital for chronic major
psychiatric disorders. The data about psychiatric diseases were collected from medical records
and for headache from the interview and questionnaire designed for the study by neurologist
(D.K.). Headache diagnosis was made according to ICHD-II criteria, and psychiatric
diagnosis according to the ICD-10. Seven-hundred and fifthy patients were hospitalized for
major psychiatric disorders during 2010 year. Only the patients with MMSE above 23 and
without exacerbation of psychosis, 127 patients, were evaluable for the study. The study was
conducted in Special hospital for chronic major psychiatric disorders. The data about
psychiatric diseases were collected from medical records and for headache from the interview
and questionnaire designed for the study by neurologist (D.K.). Headache diagnosis was made
according to ICHD-II criteria, and psychiatric diagnosis according to the ICD-10. Seven-
hundred and fifthy patients were hospitalized for major psychiatric disorders during 2010
year. Only the patients with MMSE above 23 and without egzacerbation of psychosis, 127
patients, (26.1%) patients and migraine with aura 5 (21.7%). The attacks of headache were
treated with triptans and nonspecific analgesics, in addition to regular psychiatric treatment
and treatment efficacy were obtained in 16 (69.6%). Patients with headache were older (50.3
+ 11.5 years) than non-headache patients (45.2 + 9.7, p=0.03). There were no difference
between groups according to gender and distribution of psychiatric diagnosis. According to
results of our study primary headaches are present in patients with major psychiatric disorders
and should be treated.

60



Emotional disorders and rheumatoid arthritis
S. Tomasevi¢-Todorovié’, D. Filipovié?, K. BoSkovié', S. Pantelinac’, A. Knezevic’, K.
Filipovic®
'Clinic for Medical Rehabilitation, Clinical Center of Vojvodina; “Department of neurophysiology,
Faculty of Medicine, Novi Sad, Serbia; 3 Special Hospital for Rheumatic Diseases, Novi Sad, Serbia

Aim of this study was to investigate the prevalence and severity of depression and anxiety in
patients with rheumatoid arthritis in relation to sex, age, duration of illness, degree of fatigue,
disease activity, and degree of functional disability. Material and methods: The research
included 60 patients who fulfilled the criteria for the diagnosis of the rheumatoid arthritis
based on the American Rheumatology Association (ARA) in 1987. Depression was diagnosed
using the Beck Scale for Depression (Beck Depression Inventory-BDI), anxiety using
Spielberger's anxiety test (Spielberger Trait Anxiety Inventory-State and Traité), functional
status (Health Assessment Questionnaire, HAQ), disease activity using the activity index
disease (DAS 28), levels of fatigue using Visual analogue scales (VAS). Results: Patients
with rheumatoid arthritis had significantly higher scores for depression and anxiety than the
control group (p <0.01). Anxious-depressive patients with comorbidities had worse functional
disability, greater degree of fatigue in relation to anxious patients. There were no significant
differences in mean scores for depression and anxiety, as well as the severity of symptoms of
anxiety and depression in relation to gender and age structure in the group of patients with
rheumatoid arthritis. Women showed significantly higher average of fatigue than men (p
<0.05) (55,28:30). Statistically significant correlations were found between depression scores
and functional disability (HAQ) (p <0.01), scores for depression and fatigue level by the VAS
scale (r = 0.34, p <0.05) and anxiety scores and disease activity (DAS28) (p <0.05).
Conclusion: The frequent occurrence of emotional disorders in patients with rheumatoid
arthritis, indicating the need for a multidisciplinary approach to diagnosis and treatment of
patients in order to improve the quality of life.
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STRUCNI SASTANAK NEUROFIZIOLOSKIH ASISTENATA /
MEETING OF NEUROPHYSIOLOGICAL ASSISTANTS

Brainstem evoked response audiometry (BERA) in children
M. Kirevski, L. Kolnik
University Children's Hospital Ljubljana, Department of Child, Adolescent and Developmental
Neurology, EEG and SEG Unit; marija.kirevski@kclj.si

Purpose: A retrospective analysis of BERA data from January 2010 until June 2011 has been
performed. Analysis included different age groups: newborns up to 40 weeks' conceptional
age, infants 1 — 6 months of age, and over 7 months of age, aimed to find possible differences
of latencies and amplitudes comparing different gender, left and right ear, and determine
hearing treshold for each age group. Methods: The statistical analysis was peformed using
BERA parameters: peak latencies, interpeak latencies, hearing treshold latencies. Results: Out
of 222 BERA results, 121 were normal and suitable for above mentioned analysis. Peak
latencies and interpeak intervals were prolonged in younger children, while the hearing
treshold latency was higher in older children. Only in the group of infants of 1 — 6 months
statistically significant differences were found between male and female gender. There were
no differences between right and left ear in each age group, however it was different in
comparison different age groups. Conclusion: It is difficult to compare the results of different
laboratories as there is a lot of disimilarities regarding different recording conditions and
triggers. Therefore it is important and should be strongly recommended that each laboratory
has its' own normative values.

Neonatal EEG
M. KuSar
University Children’s Hospital Ljubljana, Department of Child, Adolescent and Developement
Neurology, EEG and SEG Unit
monika.kusar@kclj.si

Purpose: Neonatal EEG presents some of the most difficult challenges, not only for
interpreter but also from the technical part. There are certain additional requirements for EEG
technologists in ICU. They should be aware of possible interventions of the nursing staff as
well as possible sudden deterioration of the baby’s condition. Methods: We reviewed current
technical standards and guidelines for recording of neonatal EEG. A retrospective study of
population of newborns from June 2010 to March 2011 has been preformed. Some examples
will be presented as well as some typical EEG recordings where aetiological cause can easily
be determined. Results: We recorded 44 newborns. 17 were born prematurely and 27 at term.
As it was, in some children, the EEG in the neonatal period made several times, we recorded a
total of 78 neonatal EEG’s. All newborns were recorded because of suspicion of convulsions
or have been observed because of kind of clinical phenomena. The most common reason for
referral to the EEG was hypoxic-ischemic encephalopathy. Conclusion: The EEG technician
should be well trained in performing neonatal EEG. This will enable the neurophysiologist to
correctly interpret the record, as well as neonatologist to choose the proper management.
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Elektroencefalografija u klinickoj praksi
Kleut D., Radié¢ M., Hristova V.
KC Vojvodina, Klinika za neurologiju, Novi Sad, R Srbija
vedrina.hristova@gmail.com

Uvod: Elektroencefalografija je metoda koja se Cesto upotrebljava u dijagnostici razlicitih
neuroloskih poremecaja, zbog Cinjenice da je bezbedna, neinvanzivna, relativno jeftina i
jednostavna za primenu. Ciljevi: Analiza klinickih stanja i simptoma koji su bili razlog
upucivanja na EEG dijagnostiku, kao i provera dijagnostiCkog znacaja metode u ovim
klini¢kim situacijama. Metode: 1zvrSena je retrospektivna analiza uputnih dijagnoza i EEG
nalazi ambulantnih bolesnika u periodu od 01.01.2010 do 31.12.2010. Standardni EEG
pregled u budnosti (sa tro- i petominutnom hiperventilacijom i fotostimulacijom) raden je kod
svih bolesnika sa bipolarnom montazom na digitalnom, 16-kanalnom EEG aparatu. Rezultati:
U posmatranom periodu izvrseno je 1639 EEG pregleda (1278 ambulantnih i 361 hospitalnih
bolesnika). Prosecna starost ambulantnih bolesnika (568 muskog i 710 zenskog pola) iznosila
je 43,5 godina (od 9 do 89 godina). Najcesce uputne dijagnoze bile su epilepsija (35,6%),
kriza svesti (18,8%) i glavobolja (18,3%). Jasno formulisanu uputnu dijagnozu nije imalo
12,05% bolesnika. Patoloski EEG nalaz imalo je 54,85%, a normalan 45,14% bolesnika.
Patoloski 1 epileptiformno izmenjen EEG znacajno je Cesce registrovan kod bolesnika sa
dijagnozom epilepsije. Zakljucci: Dobijeni rezultati ukazuju na prekomernu upotrebu
standardnog, ambulantnog, interiktalnog EEG-a u istrazivanju razli¢itih neuroloskih
poremecaja. Znacaj rutinskog EEG-a je neosporan za potvrdu dijagnoze epilepsije, i od male
je pomoc¢i u dijagnostici neepilepti¢nih neuroloskih poremecaja (hroni¢ne glavobolje, vertigo,
sinkope). Sa druge strane, iskljuCenjem dijagnoze epilepsije ova metoda ukazuje na
neepilepticni neuroloski poremecaj (koji se potom dijagnostikuje drugim metodama).

Electroencephalography in clinical practice
D. Kleut, M.Radié¢, V. Hristova

KC Vojvodina, Clinic for Neurology, Novi Sad, Serbia
vedrina.hristova@gmail.com

Introduction: Electroencephalography is an often used method in establishing diagnosis of
different neurological disorders, owing to its safety, non-invasive nature, relative low costs
and simplicity in use. Purpose: Analysis of the clinical states and symptoms, which were the
reason for being sent to an EEG diagnosis, as well as the analysis of the significance of this
method in clinical circumstances. Methods: A retrospective analysis of referral diagnosis, as
well as EEG of ambulance patients from 01.01.2010 until 31.12.2010. Standard EEG in a
waking state (with three and five minutes hyperventilation and photostimulation) has been
done with all patients with a bipolar montage, on a digital 16-channel EEG machine. Results:
In the period of observation 1639 EEG have been conducted (1278 ambulance and 361
hospital cases). The average age of ambulance patients (568 male and 710 female) was 43,5%
(from 9 to 89 years of age). The most often cases of referral diagnosis were epilepsy (35,6%),
crisis of consciousness (18,8%) and headaches (18,3%). There were 54,85% cases of
pathological results and 45,15% cases of normal results. Conclusions: The significance of
routine EEG for confirming epilepsy diagnosis is undisputed, but it is of little help in
diagnosis of nonepileptic neurological disorders (chronic headaches, vertigo, sincops). On the
other hand, by ways of excluding epilepsy diagnosis this method points to a nonepileptic
neurological disorder (which then can be diagnosed using other methods).
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ProSireni 10-20 Medunarodni sistem i
njegov znacaj u detekciji epileptiformnih promena
S. Zlatanov, M. Majstorovié, M. Redli
Institut za mentalno zdravlje, Beograd, Srbija

Modifikovana nomenklatura Medunarodnog 10-20 sistema postavljanja elektroda za EEG
data je jos 1988 godine, kada su predlozeno uvedene dodatne elektrode na pozicijama izmedu
standardnih 21 elektrode. Ovo je uradeno zbog Cinjenice da su razmaci izmedu standardnih
elektroda veliki, prosecno 5 cm i vise, te da ne obezbeduju uvek registraciju epileptiformnih
promena koje imaju usko lokalizovano elektricno polje. Od dodatnih elektroda najvaznije u
svakodnevnoj primeni su elektrode namenjene registraciji sa vrha temporalnih regiona,
prvobitno nazvane T1 1 T2, kasnije u revizijama Medunarodne klasifikacije im je
midifikovana pozicija i nazvane su FT9 i FT10. Ove elektrode su se pokazale kao najkorisnije
za regisraciju fokalnih epileptiformnih grafoelemenata poreklom iz vrha temporalnog regiona,
i kao ekvivalentne ili bolje od nazofaringelanih elektroda, i potpuno ravnopravne sa
sfenoidalnim elektrodama. S obzirom na lako¢u postavljanja FT9 i FT10 elektroda u odnosu
na nazofaringealne, kao i na Cinjenicu da je postavljanje sfenoidalnih elektroda invazivna
procedura, FT9 i FT10 elektrode se mogu preporuciti kao standardne u svakodnevnom
klinickom radu kada postoji potreba za registrovanjem temporalnih fokalnih promena.

Deprivacija spavanja kao metoda aktivacije epileptiformnih promena u
elektroencefalogramu
M. Majstorovié, S. Zlatanov, M. Redli
Institut za mentalno zdravlje, Beograd, Srbija

Deprivacija spavanja kao metoda aktivacije epileptiformnih promena koristi se kako bi se
povecala osetljivost elektroencefalografije (EEG) kod pacijenata sa epilepsijom. Ova metoda
ima za cilj da se pojacaju postojece ili izazovu nove epileptiformne promene. Ranije se
koristila metoda 24-casovnog liSavanja spavanja. Ovako dugotrajna deprivacija je ¢esto kod
pacijenata izazivala no¢ne napade pre nego Sto bi i dosli na snimanje $to je dovodilo do
negativnih rezultata. Zato je u Institutu za mentalno zdravlje uveden metod delimicne
deprivacije spavanja, koja podrazumeva da pacijent zaspiva 2-3 sata kasnije od uobicajenog
vremena i1 da se razbuduje 2-3 sata ranije. Odrasla osoba treba nakon ustajanja treba da
doruckuje i bude aktivna u toku prepodnevnih sati. EEG registracija se vr$i u popodnevnom
terminu nakon rucka i za vreme fizioloSke pospanosti. Deca se snimaju pre podne nakon
dorucka. U ispitivanje smo ukljucili 73 pacijenta koji su snimani u budnosti i posle delimi¢ne
deprivacije spavanja. Kod 69 pacijenata je dostignut NREM I/II stadium spavanja.
Poredenjem standardnih EEG registrovanja i EEG registrovanja u spavanju uz pomo¢
statisticke analize FiSerovim egzaktnim testom dobili smo sledece rezultate: patoloski nalazi
su registrovani kod 15 pacijenata u budnom stanju i kod 21 u spavanju (p=0,079); fokalne
epileptiformne promene kod 8 pacijenata u budnom stanju, i 12 u spavanju (p=0,121);
generalizovane epileptiformne promene kod 7 pacijenata u budnosti, i 9 u spavanju (p=0,181).
ZakljuCak: kod osoba sa epilepsijom delimi¢na deprivacija spavanja u velikom procentu
dovodi do zeljenog zaspivanja pacijenata, a time i znacajno povecava verovatnocu
registrovanja epileptifomnih promena.
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EEG u dijagnostici utvrdivanja moZdane smrti - znacaj neurofizioloSkog tehnicara
Petras AS, Magdi¢ T, Zivojinovié¢ Lj
Vojnomedicinska akademija, Beograd, Srbija

Cilj rada: specificnosti EEG snimanja kod utvrdivanja mozdane smrti. Prikaz rada
neurofizioloskog tehniCara na portabl aparatu za EEG snimanje, prepoznavanje artefakatai
otklanjanje istih, priprema pacijenta za snimanje, pravilna registracija mozdanih talasa,
Cuvanje zapisa EEG snimanja,raspremanje upotrebljenog materijala.Neurofizioloski tehnicar
obavlja snimanje pacijenta u trajanju od 30 min, i to se ponavlja 3 puta na svakih 2 sata.
Prilikom snimanja potrebno je draziti pacijenta, i pratiti eventualne promene u reg. mozdanih
talasa, odnosno da li pacijent reaguje na grube drazi. Takode moze biti upotrebljen i1 video
zapis, budu¢i da digitalni prenosni EEG novije generacije, imaju u svom sastavu i video
kameru. Metode: u analiziranom periodu 2008.-2010.g. izvrSeno je 10 EEG regsitrovanja
pacijenata pod sumnjom mozdane smrti u bolnickim uslovima. Prosecna starost pacijenata
iznosila je 49 godina. Svi pacijenti su potencijalni davaoci organa,uz prethodno odobrenje
blize porodice. Rezultati: kod 5,0d 10 snimljenih pacijenata, EEG dijagnostikom postavljena
je dijagnoza mozdane smrti. Svih 5 pacijenata sa dijagnozom mozdane smrti, postalo je
potencijalni donor organa. Zakljucak: EEG dijagnostika i1 neurofiz.tehniCar,vazan su faktor u
timu za postavljanje dijagnoze mozdane smrti. Neurofiz.tehni¢ar mora biti maksimalno
obucen tj.edukovan u radu sa EEG aparatom. Registracija moZzdanih talasa mora da
zadovoljava opste uslove za konacan rezultat, snimak mora da bude tehnicki ispravan tj.da
zadovoljava postavljene standarde.
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VEP u dijagnostici retrobulbarnog neuritisa
D. Majstorovié
Klinika za neurologiju VMA, Beograd

Uvod: Retrobulbarni neuritis je upala optickog Zivca. Jedan je od razloga akutnog nastanka
gubitka vida. NajceS¢e nastaje kao posledica autiimune bolesti, ali moZze se javiti i kod
virusnih 1 bakterijskih infekcija, vaskulitisa, komplikacija zraCenja, trovanja (olovo),
kompresija kod tumora. .U 70% slucajeva javlja se u jednom oku a u 30% se javlja obostrano.
Dijagnostikuje se klinickim pregledom, laboratorijskim analizama, MR i VEP-om. VEP je
neurofizioloska metoda koja ispituje funkciju vizuelnog puta od retine ka optickoj hijazmi,
zatim optickih projekcija do potiljacnog (okcipitalnog) korteksa. Izvodi je samostalno
specijalizovani medicinski tehni¢ar (neurofizioloski asistent) u dijagnostici neuroloskih
oboljenja i poremecaja, a zakljucak u korelaciji sa klinickim nalazom i ostalim ucinjenim
pregledima donosi lekar specijalista. Cilj: Upoznati se sa zna¢ajem VEP-a kao dijagnosticke
metode i ulogom specijalizovanog medicinskog tehniCara-neurofizioloski asistenta u njenom
izvodenju. Materijal: Za izvodenje VEP-a koristi se aprarat za elektromioneurografska
ispitivanja sa softverom za modalitete evociranih potencijala. Pored aparata i elektroda za
ovaj pregled je neophodan i monitor koji ¢e vrsiti dirigovanu stimulaciju pacijenta pomocu
table sa Sahovskim poljima. Metode: U Klinici za neurologiju VMA tokom 3 meseca pra¢eno
je 20 pacijenata sa klinickom slikom retrobulbarnog neuritisa i ispitivani su Pattern-reversal
VEP - VEP obrazascem Sahovske table. Svako oko je ispitivano pojedinacno sa 2 uzastopna
ponavljana odgovora. Rezultat: Kod svih pacijnata sa retrobulbarnim neuritisom registrovano
je kasnjenje P-100 odgovora uz redukovanu amplitudu i losu konfiguraciju odgovora obolelog
oka. Kontrolnim pregledom izvrSenim nakon mesec dana dobijeni rezultati su ukazivali na
oporavak kod 13 pacijnata, a kod 7 pacijenata je registrovano i dalje znacajno kasnjenje
odgovora sa loSom konfiguracijom i amplitudom. Zakljucak: Specijalizovani medicinski
tehnicar-neurofizioloski asistent svojim znanjem, poznavanjem neuroloske patologije i
iskustvom u izvodenju dijagnostickih metoda ima znaCajno mesto u dijagnostickom timu i
klini¢kom radu.
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Primena elektrokonvulzivne terapije- medicinski tehnicar Clan tima u primeni
V. Cmiljani¢, D. Majstorovié, J. Krstici¢
Klinika za psihijatriju, Klinika za neurologiju VMA, Beograd

Uvod: Elektrokonvulzivna terapija (EKT) pripada vrsti bioloske (somatske, organske) terapije
koja, svojom primenom, izaziva biohemijske promene u centralnom nervnom sistemu. Cilj:
Elaborirati multidisciplinarni pristup primeni elektrokonvulzivne terapije,sa posebnim
osvrtom na participiranje medicinskih tehnicara i delokrugom primene ove terapije. Materijal:
Aparat Thymatron DGx koji koristi pulsnu, dvosmernu struju jacine 0,9 A i konstantnog
napona struje do 450 volta. Dualgraph dvokanalni rikorder koji omogucéava prac¢anje promena
EEG-a, EMG-a i EKG-a u toku stimulacije i belezenje epileptickog napada sa registracijom i
po prestanku napada. Odgovarajuc¢e aplikacione i registracione elektrode. Metode: 1.
Deskriptivna, 2. Observaciona, 3. Analiza medicinske dokumentacije. Rezultat: Analizirana je
postojec¢a medicinska dokumentacija na osnovu koje su izvedeni zakljucci da je u toku jedne
godine na Klinici za psihijatriju VMA bilo tretirano 50 pacijenata EKT metodom sa 420
aplikacija. Od toga je bilo 28 leze¢ih bolesnika i 22 ambulantnih bolesnika. Zaklju¢ak: Postoji
potreba da se primena ove terapijske metode u nasoj zemlji rasvetli sa viSe aspekata (od
medicinskih do etickih i legalnih), kao i potreba definisanja osnovnih smernica za aplikaciju
EKT, uz ulogu stru¢nih timova koji unose svoje individualne stru¢ne i ljudske kvalitete
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Karpal tunel —prevencija, dijagnostikovanje i leCenje

Maksimovi¢ Danica, Milijana Matijevic

Klinika za neurologiju KCS, Beograd, Srbija

Karpal tunel sindrom je kompresija nervusa medianusa u karpalnom tunelu. Ovaj sindrom
nastaje zbog edema sinovijalnih opni. Oboljenje se najcesc¢e javlja kod Zena srednjeg zivotnog
doba , specifi¢nih zanimanja (babica, stomatolog, vozac, celodnevni rad na racunaru,
domacice....) i u sklopu odredenih oboljenja (Se¢erna bolest, oboljenja stitne Zljezde, upale
vezivnog tkiva i reumatska oboljenja). Klinicku sliku odlikuju jaki bolovi u $aci i prva tri
prsta koji su narocito izraZeni nocu. Javlja se trnjenje u prstima, gubitak osecaja dodira i
hipotrofija misica palca.

U dijagnostici ovog sindroma na prvom mestu je klinicka elektromioneurografija, posle
neuroloskog pregleda. LeCenje je konzervativno i hirurs§ko. Nastanak ovog oboljenja moze da
se spreci, koris¢enjem adekvatne zastite na radnom mestu, redovnim vezbama i redovnim
kontrolama kod lekara.
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CNABAME

Mpernea NpakTUYHUX NOCTYMNAKaA Y
AWNjarHOCTULM cNaBaka



RoHuenT

e LUnb AACM je 6Mo aa ce HanpaBu MPUPYHHUK
KOju oAiparxKaBa HOBA Ca3Haka U Koja bu Tpebano
na omoryhu 6os/be pasymeBarbe CTaHAaPAHUX
ocobeHoCTU 1 nNpaBuia BpeaHoBama (NpoueHe,

6onoBarba, CKOpUpPaAtba) 3a NPUPOAHO CnaBakbe
Koje ce yecto obaB/ba nomohy
noAncomHorpaodumje.

 Baxkeha P&K npasuna (npaBuna PextwadeHa un
{ejna, objaB/beHa 1968.) najy Buwe npocTtopa
033/IMYMNTOM TYMayerby NojeanHuX nojasa u
na3IMKama mehy cTpyyrbaumma.




MpaBuAaa 3a cnuTnBaka HoNecHMKa ca nopemehajem cnaBarba Npema
ACOA (American Sleep Disorders Association, ASDA), cada AACM (Ameircan
Academy of Sleep Medicine, AASM).

 CBaKa HoBa onpema KynsbeHa nocne 1. jyna
2008 mopa 61T y NOTNYHOCTU Y CKAaay ca
TeXHUYKMM 3axTeBmma nponuncaHmx ogq AACM.

* 3a onyHomohere HoOBUX nabopaTopuja 3a
crnaBatbe, 0cob/be mopa MMaTU OCHOBHA
3HaHba O NpaBuaMma 60a0BaHba y CKaaay ca
AACM.

e Mopa ce HaBeCTU y U3BEeLUTAjy O CraBakby Koja
cy npaBuna KopuwheHa (P&K nan AACM).



2. TexHUYKe u oucumasnHe nocebHocmu

e Hajmara nmnepaHca 3a EEl n EOT Tpeba aa nsHocm 5 KQ.
e Hajmamba gmrntanHa pesonyuuja 12 6uta no y3opky.

Epsuua i m

EET 500 X3 200 X3
EOr 500 X3 200 X3
EMT 500 X3 200 X3
EKI 500 X3 200 X3
MNpoTok Ba3gyxa 100 X3 25X3
MpuTUcak y Hocy 100 X3 25 X3
OkcumeTpuja 25 X3 10 X3
Mputncak y jearbaky 100 X3 25X3
Monoxaj Tena 1X3 1X3
XpKatrbe 500 X3 200 X3

PecnupatopHu Hanop 100 X3 25X3



[locTaBKa puntepa npema AACM

MocTaBKka ¢punTepa 3a cTaHAapAHa CHUMaKba |3a HUCKe dppeKBeHuuje 3a BUCOKe ppeKBeHuuje

EET 0,3 X3 35X3
EOr 0,3 X3 35X3
EMI 10 X3 100 X3
EKT 0,3 X3 70 X3
Pecnupauuja 0,1 X3 15 X3
XpKaroe 10 X3 100 X3

CBaKu KaHan Tpeba aa uma puntep cBoj Ho4 punTep (HenponycHUK PppeKkBeHLMja)
oA 50/60 X3. Bugeo curHan mopa ga byae cmHxpoHmsosaH ca NCr nogaumnma n aa
MMa TA4YHOCT O, HajMakbe jeAHOr BUAEO OKBUPaA (CINKe) y CEKYHAM.



3. Bu3syenHa npasuna -EEI

EET - Koje cy npomeHe y 04HOCY Ha npaBuUAna
P&K?

Nonajy ce ®3 n P4 (bpoHTaNHE eneKkTpoae)
mehy ctaHpgapaHe EEl oaBoae

Mera ce mecTto pedpepeHTHUX eneKkTpoaa ca
Al n A2 (nobynyc ywHe wkKosbke) Ha M1 1 M2
(macTonam)

HeonxoaHe cy Hajmawe Tpu Aepusauuje: a)
®4-M1 6) U4-M1 B) O2-M1, kKao n “pesepsHe”



3. BusyenHa npasuna -EOF

e J1IOU n POU mecTa meHyjy ce Kao E1 n E2.

® E2-M2 (E2 ce nocTassba 1 um ® NManm NnoKkpeTK Mmory aa ce He
M3HaO OecHOr CnoJbHber KaHTyca) NMpUKary
L ® J/lako ce pasnuKkyjy aptedakTm
E2 o 1 EED
TS Ty
fecno oo © E1
® E1-Pn3 (EL1 ce nocTtas/pa 1 um ® [loxkasyjy Npasau NoxKpeTa oKa
mcnog 1 1 um natepanHo o4g ® [loxkasyjy CBe NnokKpeTe o4Yunjy
nesor cnoJbHser KaHTyca) ® Terxke ce pasnuKkyjy aptTedakTm
® E2-Pn3s (E2 ce nocTas/pa 1 um m EEI
mMsHago 1 1 um natTepasjaHo o4
ODEeCHOr CNnoJbHser KaHTyca)
L
- C D @L E1
o -
1 s Pp— P T e




3. BusyenHa npasuna —EMI ca 6paode

e Capa cy jacHo oapeheHun nonoxkaju
EMT enekTpoga Ha 6pagum, wTto
HMje buo cnyyaj y nperxogHom P&K

MPUPYYHUKY.
MoTpebHo je noctasutn Tpn EMI PesepsHa enekTpona
eNlekTpoae Ha bpaay: (@um@)

° Qa)jeaHy Ha cpearoj MMHUjK 1 um
n3Hapg gower pyba mangmnbyne

* 0) Apyry enektpoay NOCTaBUTU Ha 2
UM ucnog aorber pyba maHanbyne
M HA OKO 2 UM yAeCHO oA
cpeanlbe NnHuje

e B)Tpehy enekrpoay NnocTaBUTU Ha 2
UM ucnog aorber pyba maHanbyne
N Ha OKO 2 UM YN1€BO 0O, CPEAMULLHE
NINHnje




3. BusyenHa npasuna — booosarwe

cmaoujyma cnasard

Cragmjymmn 1, 2 n 3 npermeHosaHun cy y H1, H2 n H3.
H 3amerbyje HPEM.

Cragunjym H3 npeacrtas/ba cCNOpPOTAIAaCHO cNaBakbe U
3amMmembyje ctagmjyme 3 m 4 N3 HoOMeHKIaType NpPUpyYHMKa
P&K

PEM ce npenmeHyje y P.

Bpeme nokpeta (Movement Time, MT) je nsbavyeHo u3
ynoTpebe.

Mpasnno"3 mmnHyTta " 3a ctagnjym 2 je nabayeHo.

dpoHTaNHM oABOAM NPENOPyYYjy ce 3a boaoBare
crnopoTanacHor cnaBawa (H3).

CBaKu CTagmnjym caga noapasymesa 3HAaTHO AeTa/bHUjE
nepuHULUMje N NpaBmia Kao U HANMOMEHE O NOCTYNKY
6bogoBama.



 Hajsuwe npomeHa npetpneo je ctaanjy H2. Cragnjym
H2 je 03HauyeH OHAQA ce perncTpyje jeaaH nnuv suile K
KOMMJ/IeKCa HenoBe3aHMX ca epays3/ioM, NN aKo ce
NOjaBu jelaH NN BULLE BPeTeHa CnaBakba Yy HU3Y Y
NpPBOj NOJIOBMHU ernoxe Uan nocaeaH0oj NoON0BUHM
npeTxogHe enoxe.

* byaHOCT:
Ocoba Koja ma usparkeHy anda akTMBHOCTU yKonuKo >50% BpemMeHcKor nepuoaa (enoxe,
oAceKa) caapxu anda putam
Ocobe 6es uspaxeHor anda purma (10%) YKOIMKO ce buno wrta og cneaeher nojasu:

® TpenTaju ca dpekseHunjom og 0,5-2 X3
@ [IOKpeTH oUUjy NpU YUTaky
® perynapHu KOHjyroeaHu Bp3m NoKpeTH o4vnjy




Craaujym H1

Ocoba Koja Ma u3pameHy anda akTUBHOCTH VKOAMKO je anda puTam 3ametbeH akTueHowhy
Mannx aMnaUTyAa, MeWwoBUTMX dpekeeHumja y >50%
BPEMEHCKOT nepuoaa

Ocobe be3 nspaeHor anda putma (10%) VKOMKO e Hajnpe nojase cneaehe akTMBHOCTH:

® AxTusHocTM 04 4-7 X3 ca ycnoperbem 3a 1 X3y
OZIHOCY Ha OHY 13 nepuoza byaHocTH

® BepTeKcHM OWTPK Tanacu

® Cropu NoKpeTH o4njy

Cragnjym H3

Kaga je 20% nam npeko Tora cacTaB/beHO 0Of, Tasaca BeAMKUx amnutaya (>75 pv)
dpekseHumja oa 0.5 oo 2 Xs.



e Cragnjym H2

MOYETAK crkopa 3a H2

® [Mojaea K Komnnekca 6es epaysna UM BpeTeHa
cnasarba y NPBOj NOJIOBMHK enoxe 1Mau nocnegroj
NONOBUHKM NPeTXo4HE enoxe

HACTABWUTW 6bopgosatrbe H2

® [pKCycTBO BpeTeHa cnasarba M/Man KoMnaekca
6e3 epaysna Kao 1 < 20% cnopux Tanaca BeaUKMX
amnautyga y oaceky (>75 uV v dpekseHuymje 0,5-2
X3). BpeTeHa cnasarba M K Komnnekcun Tpeba aa
Tpajy 0,5 cekyHau nam ayxe

KPAJ ckoposarba H2

Bennkn nokpetu Tena kojuma cnege CEM (cnopu
NMOKPETH 0uUjy):- -

T T L L

EMF 1-EMT 2}

Crapujymw: P H1 H1 H1

® [lpomeHa y cTagujym 6yaHoctu, H3 nan P;

eEpaysan:
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Ctagnjym P (PEM)

[NOYETAK ckopaza P ® EE[ manux amnantyaa melwosnTUX GpeKBeHLMja
® + Masnu ToHyc muwuha bpage,
@® + bp3u NOKpPeTH o4unjy

HACTABWTU boposatbe P ® EE[ manux amnantyaa mewwosuTnX GpeKseHLmja
® + Husak EMI ToHyc

KPAJ ckoposarba P ® [TpomeHa y cTaaujymy byaHocTtn nam H3;
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CranunjyMe

® [Mopact EMT ToHyca (H1):

® lenan nnu euwe K KOMnneKkca uam speTeHa
CnaBarba y NpBoj NONOBUHW enoxe bes bpsux
NOKpeTa o4ujy:
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® Epaysan npahed cnopyvm NOKpeTHmMa OYnjy:
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® BenMKK NoKpeTr Tena Kojuma cnene CEM (cnopwm
NOKPEeTH oumnjy)

EMIT 1-EMI 2

LE R A a2 2 B L2 3% 3 8 % L X & % % ¥

Cramnfyri P HI H1 H1



4. Arousal (budnost)

Hema 3Ha4yajHMX pa3/sinka y 040Cy Ha NPEeTXoaHU
npaBU/IUK.

Budnost Arousal (npobyhemwe, pazbyhusame) ce
boayje yKonuko y ctagujymmma H1, H2, H3 uamn P
HaCcTynu Harno yop3are ppekseHuuje y EEl wTo ce
oaHOCK Ha anda, Teta u/mnun ppekseHumje 6pKe oa 16
X3 (ann He 1 BpeTeHa cnaBamba) Koje Tpajy Hajmatbe
TPU CeKyHAe, YKOJIMKO UM je npeTxoamno Hajmare 10
CeKyHAu ctabmnHor cnaBamba.

Y cnyyajy PEM ctagmnjyma 3a epay3an je noTpebHo aa
TOHYC cybmeHTanHe EMI akTmBHOCTM nopacTte y
Tpajakby 04, HajMmare jeAHY CEKYHAY.



5. KapouonowkKa npasuna

Mpenopyuyyje ce jegaH mogndurkosaH oasoa [12:

PA L PA
EKI EKI
PN
an L nn
I I

*CMHYC TaxuKapgnja NOCTOju OHAA YKONUKO ce
oAp»aBa bp3nHa cpyaHor paga sehom og 90
yAapa y MUHYTU KoA, o4paciunxX.

*CHHYCHa bpaauKkapamnja NoCToju OHAA YKONMKO
ce ogp»asa bp3nHa cpyaHoOr paga cnopwuje og,
40 ypapa y MUHYTU KOZ y3pacTa o4 6 rognHa o
oapacnor goba.

*O3HAYNTM NOCTOjaHbe aCUCTOINje YKOJINKO Cy
nay3e sehe og, 3 ceKyHae 3a y3pacTt og, 6 rogmHa
n ogpacne ocobe.

Knacuy4aH oason N2

Opeop O2 npunarohbeH
npaeuanma AACM



6. [Ipasuna 3a nokpeme

Hajkpahe Tpajatbe nokpeta Hory (/IM) nsHocu 0,5 cekyHam, Hajayxe
Tpajarbe je 10 ceKyHAU. Hajmarba amnanTyaa je nopact amnantyaa
EMI aktuBHOCTM of, npeKo 8 UV usHag EMI akTUBHOCTU Yy MUpY.

Cepunje nepuoan4Hmnx nokpeta Hory (MJIM) aedbuHny ce yKOAUKO
NOCTOjU Hajmakbe 4 JIM, BpeMeHCKor pa3maka namehy nojeantHumx JIM
NneT CeEKYHAW. HajayXer Tpajatba uene rpyne 90 cekyHau.

[ToKpeTn 0be Hore Koju ce pas/InKyjy Y TPEHYTKY HacTajatba 33 Makbe
o4 5 ceKyHAU, payvyHajy ce Kao nojeamHavdaH NoKpeT Hory.

[locToje Kputepmjymm 3a NPOMEH/bUBY aKTUBaLUUjy mmwmnha Hory
(Alternating Leg Muscle Activation, ALMA), XunHarorH1 Tpemop Hory
(Hypnagogic Foot Tremor, HFT), npekoMmepHM HENOTNYHU MUOKIOHYC
(Excessive Fragmentary Myoclonus, EFM), 6pyKcn3am (bruxism) v
nopemehaj noHawara y PEM (REM Behavior Disorder, RBD).



/. PecnupamopHa npasuna

e JacHo je npenopy4yeHo Koje ceH3ope Tpeba npumeHUTH 3a npaherse
MPOTOKa Basayxa KPo3 HOC, PECNMPaTOPHOr Harnopa U KUCEOHUKA Y KPBU.

e JacHo ce npenopy4yje KaKko ce oapehyjy anHeje, xmunonHeje n YejH-CTOKCOBO
(Cheyne-Stokes) ancarbe, kKao n no notpebu PEPA (Respiratory Effort Related
Arousal) pewaBama KaKo 3a ogpacne Tako u geuy.

AnHeje ce ogpehyjy Kaga

* MOCTOjM Nag NPOTOKa Y TONJIOTHOM ceH30py 3a 90% u BULWe o, OCHOBHE
NINHUje

* Tpajarbe gewaBatrba Tpaje Hajmarbe 10 cekyHau, a 90% un BULIE TOKOM
Tpajatba TOor gorahaja ncnyrwaBa KpUTEPUjyME CMakEHA aMMNINTYAE 33
anHejy

[ J

AnHeje ce KNacnuPuKyjy Kao:

e  O6CTPYKTUBHA, YKOJIMKO je NPUCYTaH PeCnMPATOPHM Hanop TOKOM anHeje.

* LUeHTpanHa, YKONNKO Cy pecnmpaTopHU HANopu cBe Bpeme OACYTHMU.

 MewoBUTa, YKOJIMKO CYy HaNoOpPW Y NOYETKY OACYTHU, anin ce y APYyrom Aeny
porahaja nojase.



[lpaBuna 3a XMNonHeje

Mpenopy4eHa npasuaa

® npuTtUcak Basayxay Hocy naga za 30% n suwe y
OAHOCY Ha OCHOBHY NIMHU)Y

® napn npuUTUCKa y Hocy Tpaje Hajmarbe 10 cekyHau
® noctoju 4% 1 BuWe aecaTypaLuje y oAHOCY Ha
BpeAHOCTM Npe osor gorahaja

® Hajmarbe 90% U BULIE BpemMeHa Tpajarba
porahaja mopa aa ucnyHu KpuTepujyme naga
amnAnTyge 3a XunonHejy

Apyra npasunna

® npuTtUcak Basayxay Hocy naga za 50% n suwe y
OAHOCY Ha OCHOBHY MHMU]Y

® napn npuUTUCKa y Hocy Tpaje Hajmarbe 10 cekyHau
® noctoju 3% U BUWe aecaTypaLuje y OAHOCY Ha
BpeaHocTH Npe osor gorahaja unu je gorahaj
YAPYHXEH ca epay3nom

® Hajmarbe 90% U BULIE BpemMeHa Tpajarba
porahaja mopa ga ucnyHu KpuTepujyme naga
aMnAnuTyge 3a XMnonHejy



[Ipasnna 3a YejH-CTOKCOBO AUCatbe

YejH-CTOKCOBO ANCatbe NOCTOjU OHAA YKONMKO ce Hahy Hajmakbe 3 y3acTonHa UMKAYCa UMKAUYHUX nopacTa
M CMarberba (KpewYeHao U AeKpelldeHao NpoMeHa) amnanTyda gucakba U Hajmare jeaHo oa cneaeher:

® neT UAK BULWE LeEHTRaNHNX EII'IHEja M )(MI'IOI'IHEjEl 34 CaT cnaBatba

® LMKAWMYHE KpelwYeHa0 U AeKpellvyeHa0 npomMmeHe Tpajy Hajmaree 10 y3acTonHUX MUHYTa.

Hochn
NPATHCIK

TonnoTHHA
ceHsop

Pecnupatopga |
NAETHIMOD

rpadhmja
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