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‘) SPINRAZA

(nusinersen) 1nggacse.,

KAMHNYKUTE NCTIUTYBAKBA N NCIMTUTYBAHBATA OA PEAAHUOT CBET
NMOKAMAAE AEKA

MOHO E NOBEKE MORE IS POSSIBLE

SPINRAZA UM NOMATI'A HA MAUMEHTUTE AA
HAMPABAT NMOBEKE, BO CNOPEAEA CO NAALEEO U
MPUPOAHUNOT TEK HA BOAECTA' 2

AeKkoT Spinraza e MHAMLMpPAH 3a AeKyBakbe Ha CMIMHAAHa MyCKyAHa aTpoduja
NpeAM3BMKaHa 0A MyTaluja Ha XPOMO30MOT 5.

Bo KAyYHM, paHAOMUM3MPaHW, KOHTPOAMPaHU ncnutyBakba, AekoT SPINRAZA
MOKa»ka KAMHWYKWN U CTaTUCTUYKM 3HaYajHU NoA0DpYyBatba Ha MOTOPHUTE GYHKLMM
BO crnopeaba co naauebo nocrankara.'

icnutyBamaTa oA PeaAHMOT XKMBOT MY NOAP>KYBaaT Nop0bpyBaraTa BO OAHOC Ha
NPUPOAHMOT TeK Ha 6OAECTa, OA MPECUNTOMAaTCKM Na ce A0 BO3PacHU naumeHTn." 2

PeSy/\TaTI/ITe MOXe Aa BapupaaTt OA NnauMeHT AO NauneHT 3aBUCHO OA HarnpeAasyBakbe Ha bonecta n BpemMeTpaere Ha AeKyBarbeTo.
HpVIKa}KaHI/ITe CANKUN Ce NHCMNPUPaHN oA BUCTUHCKN /\yr'e kou xueeat co CMA n CAy>KaT CaMO 3a UAYCTPaTUBHU LIeAn.

HaunH Ha n3asaBarbe Ha AeKOT: /AeKOT MOXe Aa ce ynoTpebyBa caMO BO 3APaBCTBEHa yCTaHOBA.

Mpea npenuwysarse Ha AekoT SPINRAZA, 3a noseke nHdopmaumv Be MoanMe aa ro mpounTarte mnocAeaAHNoT
0A06peH 36MpPeH 13BeLLTaj 38 OCOBUHUTE Ha AEKOT 1 YNaTCTBOTO 3a ynoTpeba Ha AEKOT, KoM MOXKETe Ad T
A0bBMETE 0A HOCUTEAOT Ha PeLleHNeTo 3a CTaBakbe BO NpoMeT Ha AekoT Bo PCM, Meanc Makeporuja AOOEA SPINRAZA SmPC
Ckonije, e-nowrta: medis.mk@medis.com, namn co ckeHnparbe Ha QR KoAOT.

Auteparypa: 1. SPINRAZA 36upeH nssewwraj 3a ocobuHuTe Ha aekort 2. Coratti G, et al. Orphanet J Rare Dis. 2021;16:430.

AaTyM Ha pobuBarbe Ha 0A06peHMe 3a cTaBarbe Bo npomeT: Centemepu 2021 roanHa
Aatym Ha npunpema: Centemepu 2025 roavHa

MK-SPI-0925-001 CAMO 3A CTPYYHA JABHOCT
Meanc Makeaorunja AOOEA Crkonje, Haym Haymoscku Bopue 50/2-11, 1000 Ckonje, PCM

® MEDIS Therapeutics




A j'l M B AI I I M OT “®@axkmom deka umae npoé.jemu u co
pamHomesicama, oco6eHo dodeka mp4as
u/1u Koz2a 6ee 60 c/1a60 oceem.eHa

NALUMEHT MOYXE OA

.Me npezaedaa da nomucaam dexka
M M A MO2#Ce6U uma Heepo10WKU npo6.1em

3ad opmonedcKkuom, na omudos Kaj

Heapos02.”

Oununo*, 45 roquHu

LLITo npetcTtaByBa PA?

@A e peTKa, HacnefHa dopMa Ha NporpecrBHa HEBPOAEreHepaT1BHA aTaKCKja MOBP3aHa CO OLUTETYBaHE Ha MYCKyJ/IHaTa
KoopAuHaumja U ryberse Ha PpyHKLMjaTa CO TEKOT Ha BPeMETO, LUITO YeCTo A0BeAYBa A0 3aBUCHOCT OZ, MHBA/IMACKA KOJIMYKA BO POK
oz, 10 po 20 rogMHuM Kaj NoBeKeTo NauueHTH, a Aypu 1 Ao 3 roaunHu Kaj TelwKn caydam.t=

DA e HajuecTaTa Hac/ieHa aTaKcuja, 3aT0a € Of, CYLUTUHCKO 3HauYeHe 4a ce MMa NpeaBua, Npyu ToJIKyBatbe Ha CUMMTOMUTE U
NnocTaByBaHb€ Ha NoyeTHaTa aAudepeHumjaaHa gujarHosa.*

NMopeTaneH npernen Ha BOo6MYaeHUTE HEBPOJIOLLKM cuMnToMU Kaj DA

[ N [ N >
) ) s

Marara [y6er-e Ha paMHOTEXa NcuypneHocT HejaceH roesop

(aTakcuja npu operse)?® (cna6a nponpuouenuuja)?> (3amop)® (omsapTpuja)t?

McTopuja Ha conHyBama TelKoTMM Npu oaere BO McupneHocT no pyTuHCKa MoTelwkoTmm npm

WM HECMACHOCT, ry6erse npaea JIMHWja, 3aBUCHOCT Of, dU3nYKa aKTUBHOCT, 360pyBam-€e, HejacHa

Ha KoopAuMHauujaTa nomarasa 3a ogeme MYCKYJIHa c1abocCT BO apTUKysaumja, Co HamasieHa
KapavuaTa n gosHnTe pasbupsIMBOCT BO HampeaHu
EeKCTpeMnTeTn cny4dan.

Kora ke 3abenexkute 6110 Koja KOMOMHaLLMja 04 OBUE CUMITOMM, NPBO NoMuceTe Ha OA,
lMo6apajTe reHeTCKU TECT LUTOM ce NocomMHeBaTe Ha DA 24

Apyru cuMmnToMu WITO Tpeba Aa ce 6apaaTt a He ce HEBPOJIOLLIKM:

ﬁ_ Kosaiky no6ps3o ce

notepau A, Tonky

KapauomuonaTuja Ckonunosal? n06p30 BaLUUTe
2,7 -

(cpueBa 6onecr) naunMeHTn Ke

HapyLlieHa cpueBa dyHKUMja LWITO A6HOpMasIHa CTpaHWYHA KPpMBMHA Ha

npeayv3BUKyBa 3aMOp, OTEXKHATO AULLEHE ‘pbeToT nMMaat npuctan go
n epem MHory 4YecTa, ako Moxke Aa buae onTuMaJiHa Hera.
Peuncu cute naumeHTn co OA Ke passujaT 6nara.

KapauomMuonaTuja.
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*MprKaXKaHOTO JIULLE € BUCTUHCKM MaLMEHT.
OBoj MaTepujan e kpenpaH 1 duHaHcupaH oa, Biogen. MK-FRA-0925-002 Camo 3a CTpy4Ha jaBHOCT



TYsABrl 112

(natalizumab)

KAJ NTAUUEHTU CO BUCOKO AKTUBHA PEJIANCHO-
PEMUTEHTHA MYJITUNJIA CKJIEPO3A (PPMC)'

[EKYBAJTE CO EOMKACHOCTA N NCKYCTBOTO HA JIEKOT

HOMOIH HA KOJA 1 BEPYBATE

BO BOPBATA TIPOINB PPMC



KIMMHNYKA
AOKAXAH

“memando

memantine

dunm-obnoxern Tabnetv og 10 mg n 20 mg

noaobPU AEHOBU
3A NMALUUNEHTUTE
CO AJILUXAJMEPOBA
BOJIECT

Krka’s
Alzheimer’s
care

Kpka noptdonno Ha nosMtuBHa
NINCTa 3a NayMeHTn Co AeMeHlnja

P

¢ Yasnal O =)

donepezil
dunm-obnoxern Tabnet oa 5 mg n 10 mg

Vs, AJIUXAJMEPOBA

© - VARETEY ponect
(T4 KRKN



AJOVY
(fremanezumab)
225 mg/1,5 ml pacTBop 3a MHjexTUpatbe

XUBOTOT BO ABUXXEHE
3AMOYHYBA CO MOMANKY MUIPEHU

©  ®nekcMbUnHO MeCce4YHo 1 KBapTarHo 403npare |

- Bp30o v gonrotpajHo genysamne

- BesbenHOCHMOT Npodun Ha NekoT e criopeanus co nnauebo >
*AJOVY® e nHamumpaH 3a npodunakca Ha MArpeHa kaj BO3pacHu! Kou UMaaT MUrpeHa HajManky 4YeTvpy AeHa Bo MeceLoT’
[ocTanHu ce ABe MOXHOCTU 3a A03npatbe Ha nekoT AJOVY®: 225mg eaHall MeceyHo (MeceuHo Aoanparse) unu 675mg Ha
ceKou Tpu MeceLm (kBapTanHo gosuparse).' KsaptanHoTto goaupatse Ha nekoT AJOVY® sHaum Aeka Ha cekom Tpu MeceLy ce

annuuupaar 3 cybkyTaHu nHjekumn AJOVY® 225 mg Bo noapadjeto Ha abaoMeHoT, HaTKONEHULUTE N HaANaKTULMTE, NPy
wto Tpeba Aa ce n3berHysa annukaLmja BO UCTO MECTO CeKoj nar.'

@rLiva | teva
PedepeHun

1. 36upeH n3BeLlTaj 3a 0cobuHMTe Ha nekoT AJOVY®, onobpeH aekemepu 2023; 2. Goadsby PJ etal.Neurology 2020; 95(18);
3. Dodick DW etal. JAMA 2018;319(19): 1999-2008.; 4. Silberstein SD etal. N EnglJ Med 2017;377(22):2113-2122.

HanomeHa: 36vpeH 13BeLTaj 3a 0cobuHuTe Ha nekor AJOVY® e gocTaneH Ha cajToT Ha AreHuujaTa 3a NEKOBU U MEOULIMHCKM

cpencTea (www.malmed.gov.mk). [laTym Ha nocneaHa peBusmja Ha Tekctot: AJOVY®, aekemepy 2023 roa. Bpoj Ha Opo6petueTo
3a cTaBakbe Ha nekot Bo npomeT: AJOVY® (11-4355/1). HaunH 1 MecTo Ha usgaBa-e: Ha nekapcku peLenT, Bo anteka. Hocuren
Ha opobpeHue: MIMBA pooen Ckonje, Hukona MapanyHoB 66, Ckonje. Ten. 02/3062-702. JaTym Ha NOAroTOBKa: CENTEMBPU

2024.CNS-MK-00159.

JNlekoT e npenmer Ha pononHuTenHo crnepere. OBa Ke 0BO3MOXM Op3a mpeHTUduKaumja Ha HoBu GesbepnHocHM mHGopmauun. Of
37paBCcTBEHNTE paboTHWLM ce Gapa Aa rvi npujaBaT cuTe COMHUTESNTHW HecakaHu peakuun. HecakaHuTe peakumm of niekoBuTte Moxe fa buaat
npwvjaBeHn BO HaumoHanHWoT LieHTap 3a hapmakoBurinaHua npu AreHuujata 3a NnekoBm 1 MeguLUMHCKM cpeacTea (www.malmed.gov.mk).




CAMO 3A 3[1PABCTBERHI PABOTHILL

MEMANTIN PLIVA

dunm-o6noxeHu Tabnet 30x10mg memantine
dUAM-067103eHM Tabnetn 28x20mg memantine

HanomeHa: 36upeH n3BeLlTaj 3a ocobnHuTe Ha nekosnte Memantin PLIVA n Memantine Pliva e goctaneH Ha
Gaparbe 1 Ha cajToT Ha AreHLmjaTa 3a nekoBun n meguunHcku cpegctsa MAJIMEL (www.malmed.gov.mk). atym
Ha nocneaHa pesusunja Ha TekcToT: gekemBpwu 2018 (MemaHTuH Nnuea) n pespyapm 2020 (MemaHTuHe Mnnsa).
OpobpeHuja 3a cTaBane Ha nekoT Bo npomeT: 11-100/2 (MemaHTuH Mnuea) n 11-240/2 (MemaHTuHe nuea).
HaurH 1 MecTo Ha n3gaBare: Ha Nekapcku peLient, Bo anTeka. Hocuten Ha ogobpenue: MITMBA nooen Ckonje,
Hwvkona MapanyHos 6.6., Ckonje. Ten. 02/3062-702. Jatym Ha nogroToBka: jyHn 2024. CNS-MK-00142

©rriva ‘ teva



@ CAMO 10 MUY TU

@ 2 NATV FOAULLHO

Co noBeke oa 10 roguHM KSIMHUYKO UCKYCTBO U
Haa 420 000 nauneHTU NeKyBaHM LUMPYM CBETOT,?
OCREVUS e pokaxaHo epuKkaceH napTHep BO
6op6ara co MC

11-9862/2 op 21.10.2024 r., nocnepHa peeuaunja: anpun 2025r.;

Pe¢epeHum: 1. 36upeH ussewraj3a ocobunute Ha nekot Ocrevus (ocrelizumab), ®
6poj Ha onobpeHne 3a cTaBake Ha fIek BO MPOMET: yi ]

2.Mopatouu Ha Pow. NMpecek Ha nogatouu: jyHu 2025 . ocCcre | |ZU Ma b
POLL Makenonuja LJOOEJ] Ckonje Subcutaneous injection
www.roche.mk

OBoj MaTepujan e HaMeHeT caMo 3a 34paBCTBEHM paboTHUL K
[farym u MecTo Ha noarotoeka: aeryct 2025 r., Ckonje M-MK-0000985



XuBoOT BO
ABUXEeHe

Evrysdi e uHoBaTuBeH
Moaudukatop 3a
Bp3yBatbe Ha SMN2 co
LOKaXaHa epuKacHOcCT,
Ha KOj My BepyBaar
noseke oa 21000
nuua co CMA wupym
ceetort."?

;°.t Evrysdi
%. rlsdlplam
KOHTMHyMpaHa :

¥ excnpecujaHa SMN ™
nporteuH so LUHC

¥ nepuepHuUTe
TKMBa, CO BUCOKA
KoMnnujaHca og >99%

Xueotor co CMA 6apa Tepanuja Ha Koja MOXew fa ce nornpew
CeKoj AeH.

Evrysdi (risdiplam) e npBa u eguHcTBEeHa opanHa Tepanuja 3a CMA
CO HEWHBA3WBHO [03Mpare BO AOMALWHW YCNOBM', Hydejku ronema
¢nekcMbunHoOCT 3a nauuMeHTUTe U HUBHUTE cemejctBa. KnuHuukute
nogatouM nokaxysaar BUCOKa epuKacHOCT U pobap 6e3begHoceH
npodun’, 0BO3MOXYBajku CNOGOAHO CEKOjAHEBUE MWCMOSIHETO CO
ABUXEHE U YAOBHOCT.

WHpgukaumja:

Evrysdi e uHauumMpaH 3a TpeTMaH Ha 5q cnuHanHa MyckynHa atpoduja (CMA) kaj naumneHTn co
KnuHuuka anjarHosa Ha CMA tun 1, Tun 2 nnn tun 3 unu co egHa ao yetmpu SMN2 konum.
PedepeHuu:

1. 36upen wu3pewraj 3a ocobuHute Ha nekor Evrysdi (risdiplam), 6poj Ha opobpeHue 3a cTaBate Ha NeK BO NPOMET:

11-6730/1 o 06.07.2021 r., nocnegHa pesuanja: asryct 2024 r.; 2. Moaatoum Ha Pow, nauMeHTH Ha KOMepUKUjaneH nek, yYeCHULW BO KIMHWUYKK
cTyauK v nauueHTtv Bo Mporpamm 3a noMow of couwyecTeo. Mpecek Ha noaatoum: asryct 2025 r

CMA, cnuHanHa MyckynHa atpoduja.

'030] Nnek nopanexu Ha AononHUTenHo cnefere. Co osa ce 0BO3MOXYyBa 6p30 OTKpMBare Ha HOBM MH$opMaLuu 3a 6esbegHoCcTa Ha nexor.
Op 3npascTBeHuTe paboTHUMUM ce 6apa Aa NpujaBaT cekakBa COMHUTENHA HECakaHa peakuuja oA 0Boj nek.

POLL Makepgonuja JOOEN Ckonije | yn. ,,Makcum lopku“ 6p. 13, kat 3, Ckonje
[atyM u MecTo Ha noarotoska: centemepu 2025 r., Ckonje
OBoj Matepujan e HaMeHeT caMo 3a 34PaBCTBEHN PaBoOTHMLM

JNekoT ce n3gaBsa BO 3apaBCTBEHA yCTaHOBA M-MK-00000979



KAHOUN g ot/ s0eet [ replek

Macnen pacrtBop Bo Macno op opeB 25% CBD 3a Moe fo6po.
(2500mg CBD/10ml)

[ lpoTKB
BOCNAJIEHUE » XPOHUYHA BOJIKA.

banaHc BO cekoja kanka.

\

- & Pemeran :

KAHOWN 25% CBD

Mpen ynotpeba Tpeba aobpo Aa ce npotpece.

@ Ynorpe6a Kaj Bo3pacHH U af0NeCLLeHTH

HayTpo ce kantyBaaT 3-4 Kanku noj ja3ukoT 1 Ce 3apXKyBaar oKoay
60 cexyugu npen aa ce ronTHe.

Be3 NncuMxoTponHo AejcTeo.

Mpen ynotpeba BHUMATENHO Aa ce npoyuTa ynatcteoTo! 3a nHamkaummute, pusmnkoT of
ynotpebaTta n HecakaHuTe ejcTBa Ha rpaHUYHUOT NPOU3BOA KOHCYNTUpajTe ce co Bawwuor
nekap vnu cpapmauest.




MuE T AMERTAS . LL E H T AP E

No surgery

nPBA U EAUMHCTBEHA BO MAKEAOHWUIJA U PETUOHOT

MBST TEPANMUIA .

20 Years. 2 Million+ hours of therapy. O Side Effects

HAJCOBPEMEHO PELUEHUE 3A &

No injections

PETEHEPALUIA HA PCKABULLA,
KOCKU U MYCKYJIU

e NUNCKYC XepHMUja
e OCTEONOPO3a N OCTEOAPTPUTMC

e OONKa BO BPATOT, rpboT 1 3rnoboBuTe
e CMOPTCKM NoBpean

e BOCManeHme Ha TeTUBU
e pereHepalLmnja Ha HeEPBU

\oz 3248 454)
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COGNITIVE HEALTH AND THE ROLE OF BRAINVIT IN MENTAL CLARITY - AN ADJUVANT
APPROACH IN SUPPORTING MENTAL HEALTH AND COGNITIVE FUNCTIONS

Doneva Ana '
Department of Neurology GCH 8t of September Skopje, Macedonia

Cognitive health is a vital component of overall well-being, yet in recent decades the world has faced a
dramatic increase in cognitive disorders and neurodegenerative diseases. According to the World Health
Organization, the number of people with dementia will exceed 150 million by 2050, posing a serious
medical, social, and economic challenge. This highlights the urgent need of effective strategies for
prevention and brain function support.

This presentation focuses on neurodegeneration, including oxidative stress, mitochondrial dysfunction,
impaired synaptic plasticity, accumulation of amyloid-beta, tau proteins and neuroinflammation. At the
same time it explores the potential of Brainvit - a specialized formula containing plant extracts (ginkgo
biloba, bacopa monnieri, gotu kola), phospholipids, coenzyme Q10, B vitamins, and essential amino
acids.

The components of Brainvit act synergistically by improving cerebral circulation, enhancing
mitochondrial bioenergetics, reducing oxidative stress, stimulating neuroplasticity and supporting
cholinergic and dopaminergic neurotransmission. Clinical research demonstrates that these effects lead
to improvements in memory, attention, mental performance, and clarity across different age groups.

Particularly noteworthy are the positive results in individuals with mild cognitive impairment and
patients in early stages of neurodegenerative diseases. Moreover, combining Brainvit with a
Mediterranean diet, physical activity, and cognitive stimulation creates an integrated approach to
preserving cognitive health.

In conclusion, Brainvit represents an effective adjuvant tool for supporting brain functions, capable of
delaying cognitive decline and improving quality of life.

Keywords: Cognitive health, Brainvit, mental clarity, neurodegeneration, neuroplasticity
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NEW TREATMENT OPTIONS IN INTRACEREBRAL HAEMORRHAGE

Zeljko Zivanovic12

TFaculty of Medicine University in Novi Sad, Serbia; 2Clinic for neurology, University Clinical Centre of
Vojvodina, Novi Sad, Serbia

Abstract: Spontaneous intracerebral haemorrhage (ICH) is a non-traumatic intraparenchymal bleed,
often extending into the ventricles, and usually linked to cerebral small vessel disease when no
macrovascular, neoplastic, infectious, inflammatory, or haemodynamic cause is found. In 2019, the
global incidence was estimated at 3.471 million cases (95% Cl 2.97-3.91), accounting for nearly 29% of
all strokes. Major risk factors include ageing, hypertension, and air pollution. Evidence from randomized
controlled trials and high-quality observational studies has shaped modern management.

The European Stroke Organisation (ESO), in collaboration with the European Association of Neurosurgical
Societies (EANS), recently updated clinical guidelines. Patients with ICH should be admitted to organized
stroke units to improve survival and functional outcome. Diagnostic algorithms such as DIAGRAM help
identify the underlying cause. For secondary prevention, early initiation of antihypertensive therapy-
ideally within 2 hours-is crucial. Target systolic blood pressure is <140 mmHg with minimized
variability. Tranexamic acid may reduce haematoma expansion. Specific reversal agents are
recommended for anticoagulant-related ICH: four-factor PCC plus vitamin K for VKA; andexanet alfa for
factor Xa inhibitors; and idarucizumab for dabigatran. Surgical interventions may be beneficial in
selected cases. Hematoma evacuation, decompressive surgery, and external ventricular drainage (EVD)
should be considered depending on hematoma size, location, neurological status, and timing. For
cerebellar hemorrhage, evacuation of hematomas >15 mL improves survival.

Guideline-based acute care, rapid blood pressure control, anticoagulant reversal, and timely surgical
strategies are essential to reduce mortality and disability in ICH.

Key words: intracerebral haemorrhage, guidelines, stroke units, haematoma expansion, hematoma
evacuation.
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LONG-TERM OUTCOMES OF SURGICAL MANAGEMENT OF PHARMACORESISTANT FOCAL
EPILEPSY: FIFTEEN YEARS OF EXPERIENCE AT A TERTIARY CARE CENTER IN SERBIA

Authors: Aleksa Pejovic'2, Nikola Vojvodic'2, Aleksandar Risti¢'2, Vladimir Bascarevi¢23, Biljana Salak
Doki¢?2, Savo Raicevi¢23, Leposava Brajkovi¢*, Dragoslav Soki¢'2

T Neurology Clinic, University Clinical Center of Serbia

2 Faculty of Medicine, University of Belgrade

3 Neurosurgery Clinic, University Clinical Center of Serbia

4 Nuclear Medicine Institute, University Clinical Center of Serbia

Introduction: Epilepsy surgery is an established therapeutic option for patients with pharmacoresistant
focal epilepsy, aiming to achieve long-term seizure freedom and improvement in quality of life.
Evaluating long-term results provides important insights into the effectiveness and sustainability of
surgical management.

Methods: Between January 1, 2008 and December 31, 2020, a total of 179 patients with
pharmacoresistant epilepsy underwent surgical treatment. Patients were prospectively followed until
January 2025 (mean follow-up 9 years). Multiple postoperative outcomes were assessed, including
seizure remission, discontinuation of antiseizure medication, changes in sociodemographic variables,
neuropsychological outcomes, and overall quality of life.

Results: A total of 134 standardized anterior temporal lobectomies with amygdalohippocampectomy
and 45 lesionectomies were performed, including 23 extratemporal resections. Persistent complications
were recorded in 2.2% of patients. The most common histopathological substrate was hippocampal
sclerosis (55%), followed by malformations of cortical development (26%) and tumors (21%). At the end
of the follow-up, 100 patients achieved ILAE Class 1a outcome, 50 patients Class 1, while 26 patients
were distributed across the remaining classes. Antiseizure medications were successfully discontinued
in 27% of patients. There was a statistically significant increase in the number of employed patients,
as well as in the number of disability pension recipients and divorce rates. The proportion of patients
holding a driver’s license also increased significantly. Postoperative decline on neuropsychological tests
was observed in 29% of patients, while 28% showed improvement. Quality of life improved substantially
following surgery, as measured by both general and epilepsy-specific quality-of-life questionnaires.
Conclusion: The results of our long-term follow-up cohort are comparable to those reported by other
European centers in terms of seizure remission rates, complication frequency, and the proportion of
patients in whom antiseizure medication was discontinued. Differences in sociodemographic outcomes
reflect the cultural specificities of the local population.

Keywords: surgery, remission, temporal lobe, quality of life

12




Congress of the Macedonian
Neurological Society

WHEN NOTHING ADDS UP - PUT THE PIECES TOGETHER: REVISITING HISTORY AND
NEUROLOGICAL EXAM

T2Angelova Aleksandra, 2Tanovska Nikolina, "-2Arsovska Anita, 2Novotni Gabriela

3Gashpar Glorija

' University Clinic of Neurology, Skopje, N. Macedonia

2 University “Ss. Cyril and Methodius”-Faculty of Medicine, Skopje, N. Macedonia

3 PHI Special hospital for geriatric and palliative medicine “13. November”, Bitola, N. Macedonia
Introduction: Hereditary spastic paraplegias (HSP) are a clinically and genetically heterogeneous group
of motor neurodegenerative disorders characterized by a progressive pyramidal syndrome. They are
classified into pure forms, and complex forms, which present with additional neurological or systemic
manifestations which increases the overall complexity of the clinical presentations. We report a case of
delayed diagnosis due to complex symptoms overshadowing the progressive spasticity, the key clue to
HSP.

Case presentation: A 54-year-old male was admitted for reevaluation of a long-standing undiagnosed
neurological disorder. His symptoms began 15 years earlier with impaired gait, lower limb stiffness and
difficulty lifting his legs, soon followed by vertiginous episodes. Initial investigations, including brain
MRI, carotid ultrasound, and EEG were unremarkable, and he was discharged with a diagnosis of vertigo-
atactic syndrome. Over the years, his condition progressively worsened. Detailed anamnesis revealed
additional symptoms, including distal paresthesia, urinary urgency and incontinence, memory problems,
and further gait deterioration. Family history was notable for a sister with similar symptoms,
undiagnosed yet. Neurological examination showed horizontal nystagmus, impaired gaze fixation, upper
motor neuron signs (spasticity, hyperreflexia, positive Babinski), distal leg hypotrophy, decreased light
touch and deep sensation in distal extremities, truncal ataxia, pes cavus, scoliosis, and distal epilation
in both legs. Paraclinical investigations revealed peripheral sensorimotor demyelinating neuropathy on
EMG, multidomain cognitive impairment on neuropsychological testing, cerebellar atrophy on head CT,
and thoracic spinal cord thinning on MRI, while cervical and lumbosacral spine MRIs were normal. The
patient was referred for genetic testing, including HSP and spinocerebellar ataxia panels.

Conclusion: Rare diagnoses are not always as rare as they seem. HSP exhibits remarkable genetic and
clinical heterogeneity and ranks among the most diverse neurological conditions, alongside peripheral
neuropathies. In this case, only a thorough clinical evaluation and careful synthesis of findings pointed
toward a probable diagnosis of complex HSP, most likely HSP type 7.

Key words: Hereditary Spastic Paraparesis, Complex form, Pure form

13




Congress of the Macedonian
Neurological Society

ASSESSMENT OF VISUOSPATIAL DEFICITS IN DEGENERATIVE AND VASCULAR
ETIOLOGIES THROUGH THE REY-OSTERRIETH COMPLEX FIGURE

Vaskov B, Vaskov T2, Dechovska Brljamov M3, Petrunova T4, Panova M>
Kognicija Center for Neuropsychology, Psychotherapy, and Psychology, Skopje.

Objectives: Cognitive impairment and dementia arise from multiple etiologies, most commonly
degenerative and cerebrovascular. Beyond aging, risk factors include genetic predisposition, sex,
education, physical activity and exposure to toxins and substances. This study examined whether age
and education are associated with performance on the Rey-Osterrieth Complex Figure (ROCF) among
patients with degenerative and vascular etiologies.

Methods: A total of 62 participants were divided into two groups according to etiology (degenerative
vs. vascular). Performances were compared on the ROCF copy trial and delayed (30-minute) recall trial.
ROCF is designed to assess visuoconstructional ability, visual memory, planning, and organizational
skills. It involves copying a complex geometric figure, followed by recalling it after a period of time (30
minutes). Performance is scored both quantitatively (accuracy and completeness) and qualitatively
(organization, strategy, and error patterns). Correlations between participants’ age, educational level,
and test performance were analyzed. Additionally, qualitative features of ROCF protocols were explored
to evaluate their potential utility in differentiating between the groups.

Results: Neither age nor the level of education have a statistically significant correlation to the
performance on ROCF (copy trial or recall trial) of both groups. Regarding age, a slightly negative trend
was observed without any statistical significance on the copy trial (p=0.387) and the 30-minute recall
trial (p=0.580). No statistical significance was found comparing the education levels either (p=0.347).
Despite this, the degenerative group had a lower average delayed recall score. The qualitative analysis
indicated that distortions, dislocations and confabulations are more common among the degenerative
group, whereas omissions were more notable in the vascular group.

Conclusion: Although, age and education did not significantly influence performance, ROCF commonly
reveals impairments in both degenerative and vascular cases. Qualitative analysis may still provide
additional clinical value in differentiating etiologies.

Keywords: Degenerative dementia, Vascular dementia, Rey-Osterrieth Complex Figure, age, education.
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DYSTONIA: 40 YEARS LATER

Vladimir S. Kosti¢
Belgrade, Serbia

Dystonia is a variable movement disorder that can present as the sole motor manifestation of a
disease or as a symptom within another disease process (ie, Parkinson disease), and is characterized
by sustained or intermittent abnormal movements, postures, or both. They are typically patterned
and repetitive and may be tremulous or jerky. They are often initiated or worsened by voluntary action
and frequently associated with overflow movements. The two-axis structure for classification of the
many different presentations of dystonia was also retained, with some revision. Axis | summarizes key
clinical characteristics of dystonia (age at onset, family history, body distribution, temporal
dimensions, phenomenology, and whether dystonia is isolated or combined with other neurological
or medical problems). Axis Il organizes information regarding its etiological basis, including genetic,
acquired, and anatomical, and common disease mechanisms. Genetic dystonias are linked to several
genes (exceeding 400 by 2024, with approximately 76.6% linked to neurodevelopmental disorders),
including pathogenic variations of VPS16, TOR1A, THAP1, GNAL, and ANO3. On the molecular level,
several, often intertwined pathways have been linked to pathogenic variants in dystonia genes,
including gene transcription during neurodevelopment (e.g., KMT2B, THAP1), calcium homeostasis
(e.g., ANO3, HPCA), striatal dopamine signaling (e.g., GNAL), endoplasmic reticulum stress response
(e.g., EIF2AK2, PRKRA, TOR1A), autophagy (e.g., VPS16), and others. Advances in neuroimaging have
improved our understanding of dystonia-related brain networks. Pharmacological agents, such as oral
anticholinergic administration and botulinum toxin injection, play a major role in the initial treatment
of patients. In more severe and/or refractory cases, focal areas for neurosurgical intervention are
identified and targeted to improve quality of life. Deep brain stimulation (DBS) targets these
anatomical locations to minimize dystonia symptoms.
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DISTONIJA: 40 GODINA KASNIJE

Vladimir S. Kosti¢

Beograd, Srbija

Distonija se moZe ispoljiti kao jedina, izolovana motorna manifestacija ili kao simptom unutar drugog
patogenog procesa (npr. Parkinsonova bolest). KarakteriSe se intermitentnim ili protrahovanim
abnormalnim pokretima, poloZajima ili oba. Oni se tipi€no javljaju po istom obrascu, repetitivni su i
mogu biti tremulozni ili trzajni. Cesto ih izazivaju ili pogor3avaju voljni pokreti, a odlikuje ih i fenomen
prelivanja pokreta. PredloZena je i delom izmenjena 2025. godine klasifikacija koja se zasniva na dve
osovine. Osovina | obuhvata kljucne klinicke karakteristike (starost na pocetku simptoma, porodina
anamneza, distribucija distonije, vremenske dimenzije pokreta, fenomenologija, kao i to da li je distonija
izolovana ili kombinovana sa drugim neuroloskim ili medicinskim problemima). Osovina Il obuhvata
informacije koje se tiCu etioloSke osnove, ukljuCujuci genetske, steCene i anatomske aspekte, kao i
zajednitke mehanizme bolesti. Genetske distonije su povezane sa brojnim genima (>400 u 2024. godini
sa oko 76,6% povezanih sa neurorazvojnim bolestima), uklju€ujuci patogene varijante VPS16, TOR1A,
THAP1, GNAL, i ANO3. Na molekularnom nivou se ukljucuje nekoliko, Cesto isprepletanih puteva koji su
povezani sa patogenim varijantama gena distonije, uklju€ujuci transkripciju gena tokom neurorazvojnog
perioda (npr., KMT2B, THAP1), homeostazu kalcijuma (npr., ANO3, HPCA), dopaminsku transmisiju u
strijatumu (npr., GNAL), odgovor na stres u endoplaticnom retikulumu (npr., EIF2AK2, PRKRA, TORTA),
autofagiju (npr., VPS76), i drugo. Napredak neuroimidzinga poboljSava naSe razumevanje mozdanih
mreza relevantnih za distoniju. Farmakoloska sredstva, tipa antiholinergickih lekova i injiciranja
botulinskog toksina, imaju znacajnu ulogu u ranim fazama le€enja. Kod tezih i/ili refraktornih bolesnika
identifikovane su morfolo3ke strukture mozga Cije o3tecenje poboljsava klinicki status distonije. Duboka
mozdana stimulacija ovih struktura smanjuje simptome distonije.

16




Congress of the Macedonian
Neurological Society

FRIEDREICH’S ATAXIA: FIRST EXPERIENCES WITH OMAVELOXOLONE (SKYCLARYS) IN
NORTH MACEDONIA

Dragana Petrovska Cvetkovska', Kristina Milevska Nikolovska', Bisera Cvetkovska ', Valentina Andova?,
Valentina Koevska®

PHI University Clinic of Neurology, Skopje’, PHI University Clinic of Cardiology, Skopje?, PHI University
Clinic of Physical Rehabilitation, Skopje*

Medical Faculty, Ss. Cyril and Methodius University, Skopje

Background: Friedreich’s ataxia (FRDA) is a rare autosomal recessive, progressive neurodegenerative
disorder caused by GAA trinucleotide repeat expansion in the FXN gene, leading to frataxin deficiency
and mitochondrial dysfunction. Clinical manifestations include progressive gait and limb ataxia,
dysarthria, cardiomyopathy, and systemic complications.

Objective: To present therapeutic advances with omaveloxolone (Skyclarys), the first disease-modifying
therapy for FRDA, and to describe the implementation of treatment in the Republic of North Macedonia.
Methods: Review of published clinical trial data, long-term extension studies, real-world safety
evidence, and national regulatory documents. Presentation of initial local experience in North Macedonia
through the Program for Rare Disease Treatment.

Results:Omaveloxolone was approved by the U.S. FDA in 2023 and by the European Commission in
2024. Clinical studies demonstrated significant slowing of disease progression, measured by the
modified Friedreich’'s Ataxia Rating Scale (mFARS). Real-world evidence supports its favorable safety
and tolerability profile, with the most common adverse effects being mild to moderate increases in liver
enzymes, headache, nausea, and fatigue. In 2025, the Republic of North Macedonia published the Ffirst
official national protocol for FRDA treatment in the Official Gazette, defining strict admission and
monitoring criteria. Since August 2020, three patients at the PHI University Clinic of Neurology in Skopje
have been treated under the state Program for Rare Disease Treatment.

Conclusion: Omaveloxolone represents a milestone in the management of Friedreich’s ataxia, offering
clinically meaningful benefits in disease progression and quality of life. North Macedonia is the first
country in the region to implement a national protocol and initiate therapy, ensuring structured and
earlier access for affected patients.

Keywords: Friedreich’s ataxia, omaveloxolone, Skyclarys, frataxin, neurodegenerative disease, rare
diseases, North Macedonia

Ppuapajxosa atakcuja: psu nckycTea co omasenokconoH (Skyclarys) so CesepHa MakefoHuja
AparaHa Metposcka Leetkoecka' , KpuctuHa Mwunescka Hukonoecka' , bucepa LiBetkoscka',
BaneHTtnHa AHgosa®, BaneHtnHa Koescka®

J3Y YuuBepautetcka knuHuka 3a Hesponoruja Ckonje’, Ckonje, J3Y YHuBep3uTeTcka knMHMKA 3a
kapauonoruja Ckonje?, YHuBep3uTeTcka KNMHMKA 3a ¢u3nkanHa pexabunutaumja Ckonje’

MeanumnHckm dakyntet, Yuusep3autet ,Cs. Kupun n Metoawj”, Ckonje

Bosen: Ppuppajxosata atakcmja  (PPA) e peTko, aBTO30MHO  peLECMBHO, MPOrpecuBHO
HeBpoaereHepaTMBHO 3abonyBare npeam3eMkaHo oa GAA Tpunnet-ekcnaHsmja Bo FXN reHot, wTo
[0BefyBa 40 HeJOCTATOK HA GppaTakcMH U MUTOXoHAPUjaNHA ancoyHKumja. KnuHnyknute MaHudecTaumm
BKNyYyBaaT NpOrpecMBHa aTakCuja Ha Ofere W eKkCTpeMuTeTW, AM3apTpuWja, KapauMoMuonatuja u
CMCTEMCKM KOMNAMKALUW.

Uen: [la ce npukaxar TepanesBTCKUTe Hanpegouu CO oMaBenokconoH (Skyclarys), npevoT nek WTO
Moandumumpa Tek Ha bonecta kaj PPA, n ga ce onuwe uMnNAeMeHTaumjaTa Ha TpeTMaHoT Bo Penybnuka
CesepHa MakegoHuja.
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Metoaum: [pernen Ha [OCTANHWU KAMHWYKWA UCNWTYBakba, AONTOPOYHW CTYAWM, PeasiHn Noaatouun 3a
be3benHOCT, Kako W HaUMOHANHW perynaTopHu AOKyMeHTW. [lpe3eHTaumja Ha NPBUYHU NOKANHW
uckyctsa npeky porpamara 3a petku bonectu.

PesynrtaTtu: OMaBenokconoH bewe ogobpeH og AMepukaHckata POA Bo 2023 roguHa v op EBponckaTta
koMucunja Bo 2024 rogvHa. KnuHuukvTe cTyauM nokaxaa 3HadvajHo 3abaByBare Ha nporpecujata Ha
bonecta, MepeHo co MoguduumpaHata ckana 3a Ppuapajxosa atakcuja (mFARS). Peannute ctygum ja
noTepaysaar gobpata b6e3begHocHa M TonepaHTHa Npodwna, NpU WTO HAj4eCTU HecakaHn edekTun ce
yMepeHo NnokayyBarbe Ha eH3MMUTe Ha LpHMOT Apob, rnaBobonka, MayHMHa 1 3amop. Bo 2025 roguHa,
B0 CnyxbeH BecHuk Ha PCM belwe objaBeH npeMOT opuLMjaNeH HauMOHaNeH NPOTOKON 3a TpeTMaH Ha
®PA, co cTporo gepuHupaHu kpuTepuymu 3a npueMm u cnepewe. Og asryct 2020 roguHa, Ha
YHuBep3uTeTckaTa KnAMHUKA 3a Hesponoruja Bo Ckonje 3anoyHa TpeTMaH Ha Tpojua NauMeHTU npeky
[pxasHata nporpama 3a petkv bonectu.

3aknyyok: OMaBefnoKCONOH nNpeTCTaByBa 3HayaeH TepanesTCKM NpobuB BO NekyBareTo Ha
PpuapajxoBata atakcuja, Co KAMHWYKM 3HAYajHU npuaobuekv BO 3abaByBare Ha nporpecujata u
nopobpysake Ha KBAaNUTETOT Ha xmBoT. CeBepHa MakefoHWja e npea 3emja BO pervoHOT LWTO BOBeAe
HaLMOoHaneH NpoToKON X 3ano4yHa CO Tepanwuja, 0BO3MOXYBAjKM CTPYKTYpUpaHa U HaBpeMeHa rpuxa 3a
nauueHTure.

Knyynu  36oposu:  PpugpajxoBa  artakcuja,  oMaBenokconoH,  Skyclarys,  dpatakcuH,
HeBpoaereHepatuBHW bonectn, petkn bonectu, CesepHa MakenoHuja

18




Congress of the Macedonian
Neurological Society

THE INFLUENCE OF ATHEROSCLEROTIC CHANGES AND RISK FACTORS ON THE
COGNITIVE STATUS OF PATIENTS WITH ASYMPTOMATIC CAROTID ARTERY STENOSIS

Author Elena Joveva’

Background

Carotid atherosclerosis is a major risk factor for cognitive decline. Carotid artery stenosis and intima-
media thickness (IMT) indicate disease severity, while vascular and inflammatory factors further
influence dementia risk.

Methods

In a prospective study, 180 patients aged 50-70 years were divided into three groups: (1) asymptomatic
carotid stenosis without transient ischemic attack (TIA) or infarction, (2) symptomatic stenosis with TIA
or infarction, and (3) controls with normal carotid findings. Vascular risk factors, diabetes,
hypercholesterolemia, and inflammatory markers (tumor necrosis factor-a, C-reactive protein,
fibrinogen, leukocyte sedimentation) were assessed. Carotid ultrasound evaluated stenosis, cognitive
function was measured with the Addenbrooke’s Cognitive Examination-Revised (ACE-R), and brain
CT/MRI identified ischemic lesions.

Results

Asymptomatic carotid stenosis was independently associated with cognitive impairment. Severe right-
sided stenosis increased the risk of severe cognitive decline 14-fold, while severe left-sided stenosis
raised the risk nearly 20-fold.

Conclusion

Carotid stenosis strongly correlates with cognitive dysfunction, even in the absence of clinical
cerebrovascular events. Early detection and monitoring of inflammatory activation may help prevent
cognitive decline and improve long-term neurological outcomes.

Key words: atherosclerosis, carotid artery stenosis, cognitive impairment, vascular risk factors.
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SEIZURES AND SHRINKING BRAIN: AN ADULT CASE OF RASMUSSEN ENCEPHALITIS

Authors and affiliations:
Elena Stojanova', Teodora Kukoska?, Glorija Gaspar3, Emilija Cvetkovska“, Marija Babunovska®, Bojan
Boshkovski®
1 General Hospital- Kavadarci, North Macedonia
2Health Center- Vevchani, North Macedonia
3 PHI Specialized Hospital for Geriatric and Palliative Medicine “13t November”- Skopje, North Macedonia
456 University Clinic of Neurology- Skopje, North Macedonia
456 University “Ss. Cyril and Methodius” - Faculty of Medicine, Skopje, North Macedonia
Introduction
Progressive focal epilepsy accompanied by unilateral hemispheric atrophy in adults presents a complex
diagnostic challenge, frequently mimicking more common conditions such as vascular lesions,
mitochondrial diseases, autoimmune encephalitis, or cortical malformations.
Rasmussen encephalitis (RE), rarely seen in adults, progresses slowly, often resulting in delayed
recognition. We present a challenging adult-onset RE case that underscores the need to consider this
disorder in adults with focal epilepsy and worsening neurological deficits.
Case Presentation
We present a 38-year-old female patient with recurrent seizures, right-sided weakness, and motor
dysphasia. Brain MRI revealed a left temporal cortical lesion interpreted initially as possible ischemic
infarct with a hemorrhagic component. Multiple EEGs were obtained and left temporal slowing was
observed. Neuropsychological testing revealed deficits in attention, visuospatial skills, and language.
Over the subsequent year, the patient experienced repeated focal seizures with evolving neurological
deterioration, including right hemiparesis and speech difficulties, resulting in several hospitalizations.
Serial MRI scans demonstrated progressive unilateral cortical and subcortical atrophy with laminar
necrosis and contrast enhancement consistent with ongoing inflammation. Genetic testing excluded
mitochondrial disorders such as MELAS. Extensive autoimmune, paraneoplastic, and thrombophilia
work-up was negative except heterozygosity for MTHFR, MTRR, MTP, and SERPINE1 variants. Brain
biopsy  revealed focal cortical dysplasia type 1B, indicating dual  pathology.
Discussion & Conclusion
The evolving clinical, radiological findings of progressive uni-hemispheric destruction, despite the
inconclusive biopsy fulfilled the updated diagnostic criteria for Rasmussen Encephalitis (RE). 23
She was treated with azathioprine, plasma exchange, corticosteroids and anticonvulsive therapy and
showed mild improvement of neurological symptoms.
This case underlines the importance of considering RE in adult patients (accounting for approximately
10% of the cases) with progressive focal epilepsy and unilateral neurological decline. The absence of
specific biomarkers and overlapping features with strokes, vasculitis and mithochondrial disorders can
delay diagnosis. Early recognition is crucial as immunomodulatory therapies may slow disease
progression, and timely hemispherotomy can improve long-term outcomes.23
Keywords: Rasmussen encephalitis, adult-onset, seizures, hemispheric atrophy, immunotherapy,
plasmapheresis
References:
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and treatment advances. Lancet Neurol. 2014;13(2):195-205.
2. Bien CG, Granata T, Antozzi C, et al. Pathogenesis, diagnosis and treatment of Rasmussen
encephalitis: a European consensus statement. Brain. 2005;128(3):454-471.
3. Cay-Martinez KC, Hickman RA, McKhann GM II, et al. Rasmussen Encephalitis: An Update. Semin
Neurol. 2020;40(2):201-210.
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STATUS EPILEPTICUS AND HYPERAMMONEMIC TOPIRAMATE-INDUCED
ENCEPHALOPATHY IN A YOUNG PATIENT WITH REFRACTORY EPILEPSY - A CASE
REPORT

Eleonora Lazarova', Daniela Ristikj Stomnaroska®, Elena Joveva®, Angela Aleksovska*

Medical Faculty, University "Goce Delchev”, Shtip, North Macedonia’

Introduction:

Status epilepticus is a neurological emergency, defined as a seizure lasting more than 5 minutes or
recurrent seizures without return to baseline consciousness. It is associated with significant morbidity
and mortality, particularly in patients with refractory epilepsy. Topiramate, commonly used as an
antiepileptic drug, can rarely induce encephalopathy due to metabolic disturbances and neurotransmitter
imbalance.

Case Presentation:
A 34-year-old male with childhood-onset refractory epilepsy, on multiple antiepileptic drugs
(levetiracetam, valproate, topiramate, clonazepam), presented with frequent generalized tonic-clonic
seizures progressing to SE. He exhibited confusion, lethargy, weakness, speech difficulties, and focal
right-sided tonic seizures. Laboratory results showed hypokalemia, hyponatremia, hyperammonemia,
and metabolic acidosis. EEG showed diffuse slowing with generalized slow-wave activity. Brain MRI
revealed a chronic periventricular vascular lesion. CSF analysis was sterile; autoimmune markers (anti-
MOG, anti-AQP4) were negative.

Management:

Topiramate-induced encephalopathy was suspected. The presumed mechanism involved carbonic
anhydrase inhibition leading to acidosis, electrolyte imbalance, and GABA/glutamate dysregulation.
Topiramate was tapered and discontinued, while valproate and levetiracetam doses were adjusted.
Supportive care included sedation with propofol, intubation, and mechanical ventilation.

Outcome:

Seizures resolved after six days of intensive management. The patient was extubated and discharged in
stable condition.

Discussion:

This case highlights the importance of considering topiramate-induced encephalopathy in patients
presenting with status epilepticus and unexplained neurological deterioration. Hyperammonemia,
although rare, is a serious adverse effect that requires prompt recognition and management to prevent
long-term neurological sequelae.

Conclusion:

This case highlights the importance of recognizing topiramate-induced encephalopathy in patients with
SE. Early identification, appropriate adjustment of antiepileptic drugs, and monitoring of metabolic
parameters are crucial to improving patient outcomes.

Keywords: status epilepticus, encephalopathy, topiramate, metabolic disturbances
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POST-STROKE SPASTICITY PATIENT EXPERIENCE JOURNEY MAP (PSS-PEJM): BRIDGING
CLINICAL CARE AND LIVED EXPERIENCE
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Background:

Post-stroke spasticity (PSS) is a common complication following stroke that significantly impacts motor
function, quality of life, and caregiver burden. Despite advances in acute stroke care, the recognition
and management of PSS remain inconsistent, resulting in unmet rehabilitation needs. The PSS Patient
Experience Journey Map (PSS-PEJM) was developed to systematically capture the experiences of patients,
caregivers, and healthcare professionals across Europe, with the aim of providing actionable insights to
improve clinical care pathways.

Methods:

Using a combined multimodal, experience-based co-design qualitative methodology, a multi-stakeholder
working group-including patients with PSS, caregivers, neurologists, rehabilitation specialists, and
patient representatives from nine European countries—collated and analyzed patient experience data
from multiple sources. The PSS-PEJM was developed and iteratively refined through workshops and
validated by an independent panel (n=23) via anonymous surveys.

Results:

The PSS-PEJM provides a comprehensive view of the patient journey, capturing clinical, emotional, and
social dimensions. Insights from the PEJM reveals significant gaps in the post-stroke care pathway,
including delayed diagnosis, unclear referral processes, and fragmented long-term support. The journey
map identifies key areas for intervention to enhance early detection, coordinated multidisciplinary
management, and patient-centered rehabilitation, and provides a practical framework to improve
spasticity care by incorporating patient experiences into clinical decision-making.

Conclusion:

The PSS-PEJM represents an innovative, patient-centered methodology bridging the gap between clinical
practice and the lived experience of PSS. By incorporating patient and caregiver perspectives, it provides
a strategic tool to redesign care pathways, improve communication, guide health policy and ultimately
improve long-term outcomes and quality of life for stroke survivors affected by spasticity.

22




Congress of the Macedonian
Neurological Society

Keywords: post-stroke spasticity, patient experience journey map, stroke rehabilitation,
multidisciplinary care, patient-centered care.

Study Funding: This study was funded by Ipsen.
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BEYOND SEIZURES: BONE MINERAL DISORDERS IN CHRONIC EPILEPSY-A CROSS-
SECTIONAL STUDY

Marija Babunovska’, Bojan Boskovski', Igor Isjanovski?, Igor Kuzmanovski', Irena Kostovska3, Vasko
Aleksovski, Emilija Cvetkovska’

1 Faculty of Medicine, University Clinic for Neurology, Ss. Cyril and Methodius University, Skopje, North Macedonia.
2.Faculty of Medicine, University Clinic for Eye diseases, Ss. Cyril and Methodius University, Skopje, North Macedonia.
3Department of Medical and Experimental Biochemistry, Faculty of Medicine, Ss Cyril and Methodius University, Skopje, R. of North Macedonia

Background: Patients with epilepsy have an increased risk of fractures, partly due to antiepileptic
therapy (AET) through reduced bone mineral density (BMD). Although bone loss is multifactorial, AET
may play a significant role, but the exact mechanisms remain unclear.

Aim: To investigate the association between AET use and decreased BMD in an unselected population
of Macedonian patients with epilepsy. Internationally accepted guidelines for bone health monitoring in
epilepsy are lacking, and in our country there are no standardized recommendations. Identifying high-
risk groups is essential for the prevention of osteoporosis and fractures.

Methods: A cross-sectional study was conducted on 95 patients older than 20 years, treated with AET
for more than 2 years, who attended the Epilepsy Outpatient Department at the University Clinic of
Neurology between January 1st, 2021 and January 31st, 2024. Data included DXA scan results and
demographic information. Logistic regression and other statistical analyses were applied.

Results: Osteopenia was present in 50.5% and osteoporosis in 20.0% of patients. Independent risk
factors for reduced BMD were female sex, polytherapy with AET, comorbidities, menopause, older age,
and longer epilepsy duration. Age >50 years and depression were significant in univariate analysis but
not confirmed in multivariate analysis.

Conclusion: Independent risk factors such as female sex, menopause, older age, lower BMI, polytherapy,
epilepsy duration, and comorbidity were associated with decreased BMD in epilepsy patients. These
findings emphasize the importance of using known risk factors as guidance to identify patients at high
risk of osteoporosis and fractures.

Keyword: bone health, ASM, comorbidity of epilepsy
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Oral presentation
Author: Sanja Djambazovska Zikova
CGH “8 th September” - Skopje, N.Macedonia

A MISSED CONNECTION BETWEEN PFO AND STROKE IN OLDER PATIENTS. DOES AGE
STILL MATTER?

Introduction: The clinical importance of PFO, serving as a conduit for right to left shunt has been
associated with cryptogenic stroke, platipnea otrhodeoxia syndrome and recurrent decompression illness
in divers which represents well established indications for percutaneous closure. No randomized
controlled trials have been conducted comparing the effects of PFO closure versus medical therapy in
patients >60 years of age. On the other hand, age play critical role in evaluating the relevance of PFO
in cryptogenic stroke because the likelihood of causality validated through scoring system decreases
with age.

Aim: This study aims to evaluate the impact of patients age on the significance and causality of PFO
in cryptogenic stroke through a review of current data, and to compare these insights with our findings.
Methods: We extracted data from previously published studies to compare the association between PFO
and stroke across different age groups. A scoring system was applied within age groups to determine
the likelihood of causal relationship and its clinical and therapeutic relevance.

Results: The contribution of PFO to stroke appears to vary by age. In older patients, the association
remains clinically relevant and diagnostic interpretation as well as scoring application may vary, leading
to district clinical and therapeutic considerations.

Conclusion: Age is important when evaluating the role of PFO in stroke, highlighting the need for
careful evaluating regardless of age.

Keywords: PFO, cryptogenic stroke, older age.

Note: The data presented in this oral presentation are derived from previously published studies included
in the author’s doctoral dissertation. This analysis synthesized existing findings to provide new insights
into the association between PFO and stroke across different age groups and application of scoring
system for therapeutic decision.
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AUPEPEHUUJANHU HAPYLWLIYBAKA BO CTPYKTYPHATA MO304YHA MPEXHA
NOBP3AHOCT KAJ MAUUEHTH CO NAPKWHCOHOBA BOJIECT CO U BE3 KOTHUTUBHO
HAPYWYBAME: CTYAUJA BASUPAHA HA TPAP-TEOPETCKA AHAJTU3A HA MPU
noaATouu

Acc. A-p Nonoecka X', Npo¢. A-p. bowkoscku T, Npod. A-p Netpos W', Npod.A-p Nonescku -
Awmoscku P. 3
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*YHueep3uTet ,C8. Kupun u Metoauj“, NMpupogHo-mateMatunyku dakyntet, Ckonje, MakegoHwuja

AncTtpakr

Uen:

Llenta Ha oBaa cTyaMja e ga MM ucnMTa NPOMEHWTe BO CTPYKTypHaTa MOBP3aHOCT Ha MO30KOT Kaj
nauvenTun co NapkuHcoHosa bonect (MB), co nocebeH dokyc Ha pa3nvkyBareTo NOMery nauueHTn co
bnaro KorHnTMBHO Hapywysare (Mb6-BKH) 1 oHune be3 Takso HapywyBsame ([16-be3-bKH).

Metogu:

Co npuMeHa Ha rpad-Teopmnja, bea aHanM3MpaHuM MO304HUTE Mpexun AobveHn of cTpykTypHu MPU
cHuMku. Ce KopuCTea MeTpUKM KaKo LITO Ce jaynMHa Ha Hogyc, rnobanHarta epmkacHOCT Ha Mpexara u
koeduLMeHTOT Ha rpynuparse. Bo cTyamjata bea BknyyYeHw Tpu rpynu: 34paBu KOHTPOMHU UCMUTAHULK
(KM, naumenTn co NB-NIKAO n nauvenTn co MNB-6e3-JIKA. 3a cratuctnuka cnopegba nomery rpynuTe ce
kopuctewe Mann-Whitney -U tecTor.

Pesyntaru:

MauneHtute co MBb-BKH nokaxaa 3HauMTeNHO HaManyBake HA jayMHaTa Ha Hoayc, rnobanHata
edMKACHOCT ¥ NOKaNHMOT KoedULIMEeHT Ha rpynupare Bo cnopenba co 34paBuTe UCMUMTAHMLMK, 0cobeHo
BO PervoHM Kako LWTO Ce TanamycoT, KayaaTycoT WM [ecHMoT cynepuopeH ¢poHTaneH koptekc. U
nauueHtute co MNb-6e3-BKH nokaxaa HapywyBara BO NOBP3aHOCTA, HO BO NOMan obem, WTO yKaxysa
Ha KOHTMHYYM Ha MpexHa AucdyHKuMja BO COMNACHOCT CO KOFHUTMBHMOT cTatyc. CneumduuHm
CTPYKTYPHM pa3nuku noMery rpynute co u be3 JIK[ bea 3abenexaHn Bo perMoHu Kako LITO Ce AeCHUOT
eHTOpMHANeH KOPTeKC U NeBMOT NapaxnunokaMnaH rmpyc, LWTO yKaxyBa HA HMBHATA NOTeHLMjaNHa ynora
BO HanpeayBareTO Ha KOTHUTMBHOTO HapyllyBake kaj nauueHtute co Mb.

3akny4ok:

Pesyntatute ja noTeHuupaat BpegHOCTA Ha rpad-TeopetckuTe aHanu3n BO MAEHTUOMKYBaHLETO W
KapaKTepu3npareTo Ha CTPYKTYpPHWUTe MpeXHM HapywyBara kKaj MapkuHcoHoBa bonect. ctoto ykaxysa
Ha MOXHOCTA 3a KOpUCTeHe Ha MpeXHW bromapkepu 3a paHO OTKpUBaHe U cnefewe Ha KOrHUTUBHMOT
nag, co NoTeHUMjan 3a pa3Boj Ha HACOYeHW TepaneBTCKWU WHTepPBEHLMN.

Kny4Hu 36oposu:

MNapkuHcoHoBa bonect, 6naro KOrHUTUBHO HapyLyBake, CTPYKTYpHa Mo304Ha nosp3aHocT, MPU, rpa¢-
Teopuja, aHanmsa Ha Mpexa
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"DIFFERENTIAL STRUCTURAL BRAIN NETWORK DISRUPTIONS IN PARKINSON’S DISEASE
WITH AND WITHOUT COGNITIVE IMPAIRMENT: A GRAPH-THEORETICAL MRI STUDY"

M.Sci. D-r Popovska H 1, Prof. D-r Boshkovski T 2, Prof. D-r Petrov | 1,Prof. D-r Popevski -
Dimovski R. 3
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ABSTRACT

Objective:

This study aims to explore changes in structural brain connectivity in individuals with Parkinson’s
Disease (PD), with an emphasis on distinguishing between patients exhibiting mild cognitive impairment
(MCI) and those without.

Methods:

Graph theory was employed to analyze structural MRI-based brain networks, examining metrics such as
strength of a node, network efficiency and clustering coefficients. The study cohort included healthy
controls (HC), PD patients with MCI (PD-MCI), and PD patients without MCI (PD-non-MCI). Statistical
comparisons were performed using the Mann-Whitney- U test to identify significant differences in
structural connectivity measures across groups.

Results:

Compared to healthy individuals, PD-MCI patients showed marked reductions in node strength, global
efficiency and local clustering, particularly in the thalamus, caudate, and right superior frontal cortex.
PD-non-MCI patients also exhibited changes in connectivity, though to a lesser extent, indicating a
continuum of network disruption aligned with cognitive status. Notable distinctions between PD-MCI
and PD-non-MCl groups were observed in areas including the right entorhinal and left parahippocampal
regions, suggesting that specific structural connectivity alterations may be linked to the onset and
advancement of cognitive decline in PD.

Conclusion:

Our results reinforce the value of graph-theoretical approaches for characterizing brain network
alterations in Parkinson’s Disease and underscore their potential in identifying early markers of cognitive
impairment. These insights may inform future therapeutic strategies aimed at maintaining cognitive
function and slowing disease progression.

Keywords:

Parkinson’s Disease, mild cognitive impairment, structural brain connectivity, MRI, graph theory,
network analysis.
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TITLE: INITIAL EVALUATION OF THE RESULTS OF VAGUS NERVE STIMULATION IN
PATIENTS WITH DRUG-RESISTANT EPILEPSY IN ADULTS

Introduction/Objectives:

Vagus nerve stimulation (VNS) is a widely accepted adjunctive therapy for patients with drug-resistant
epilepsy, offering an alternative when pharmacological options are exhausted. Although its mechanism
remains incompletely understood, VNS has demonstrated favorable effects on seizure control and quality
of life. The objective of this study was to retrospectively assess the initial outcomes of VNS in adult
patients with pharmacoresistant epilepsy treated at our center.

Methods:

We retrospectively analyzed 21 adult patients with drug-resistant epilepsy who underwent VNS
implantation at the University Clinic for Neurosurgery, Skopje, between 2019 and 2023. Postoperative
management and follow-up were performed by neurologists at the University Clinic for Neurology,
including optimization of antiepileptic drug (AED) regimens and VNS parameters. Clinical outcomes were
assessed using seizure frequency, seizure severity and duration, AED load and quality of life.

Results:

Results: Eleven patients were female and ten patients were male. The median age at implantation was
30 years, and the median duration of epilepsy was 15 years. The overall response rate after 2 years was
61.9% (13 of 21 patients), defined as patients with > 50% reduction in seizure frequency after VNS
implantation. Patients in the group with all types of epileptic seizures, as well as those with partial type
of epileptic seizures, showed a significant reduction in seizure frequency after 2 years, compared to the
preoperative period before VNS implantation (p<0.05). In the total postoperative evaluation period of 2
years, improvements in seizure duration were also detected in 85.7% of patients and in seizure severity
in 66.7%; The number of antiepileptic drugs (AEDs) was reduced in 61.9% of patients, and 90.5%
reported improved quality of life.

Conclusions:

This initial clinical experience confirms that VNS is a safe and effective adjunctive therapy in adults
with refractory epilepsy, leading to meaningful reductions in seizure burden and improvements in quality
of life. Long-term follow-up and larger patient cohorts are warranted to further evaluate sustained
outcomes.

Author/s: Vladimir Rendevski1, Tomi Kamiloski1, Venko Filipce1, Aleksandar Zupanoski1, Blagoj
Shuntov1, Dimitar Davidovic1, Meliha Nehteparoval, Bojan Boshkovski2, Emilija Cvetkovska2, Vladimir
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WHAT IS IN A NAME AND WHAT IS IN THE BRAIN?
-CLINICIANS’ DILEMMAS IN THE BIOMARKER ERA
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This viewpoint draws analogy from Shakespeare’s query, "What's in a name?" and explores
what defines neurodegenerative diseases such as Parkinson’s (PD) and Alzheimer’s (AD) and what
clinicians understand by that name in relation to the underlying brain pathology and disease biology.
The inspiration comes from the latest biological definitions of PD revealing significant similarities with
the biological definition of AD.

The first act: Walking straight into circles, reflects on the slight imperfections of these concepts,
keeping us walking in circles while thinking we are moving forward, towards clinically meaningful
treatment. Even though biological definitions of NDDs are paving the way for future breakthroughs in
neurodegenerative disease management, slight misinterpretations as equating pathology and biology of
a disease could be misleading in defining treatment targets.

The second act, “What’s in a Name and What’s in the Brain”, presents few dementia case
studies, each one posing a question in search of an answer regarding genotype/phenotype and underling
pathology/biology correlation. A novel ¢.2158T>G (p.Leu720Val) APP mutation in EOAD with marked
parkinsonism and visual hallucinations; SQSTM1 mutation in bv FTD associated with amyloid £
proteinopathy; phenotypic variability in C9orf72 expansion mutation. The emerging questions aim to
understand the correlation between observed phenotype, genotype and (un)expected underlying protein
aggregation, to understand occurrence and significance of co-pathologies, and to explore drivers of
phenotypic variability. In the era of biologically defining NDDs, we are undoubtedly moving to a direction
where clinicians have the mindset of both a researcher and a pathologist. However, on this challenging
path, we must ensure that clinicians are not "lost in translation” while coding and decoding NDDs,
striving to align clinical diagnoses with the underlying brain pathology and biology, to ensure more
effective treatment outcomes in the future.
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BO3PACT U KOMOPBMAWUTETU - NPEAU3BUK KAJ BONTHUTE CO MUJACTEHWUJA TPABUC

HukonuHa TaHoBcka
J3Y YHueep3utercka KnuHuka 3a Hesponorunja, Ckonje

Mujactenunja rpasuc (Ml e aBToMMyHa bonect koja ce KapakTepusupa €O €nabocT M naTonowka
3aMOPAMBOCT Ha CKeNeTHUTe MYCKYNK.

Toa e xeTeporeHo 3abofiyBatbe CO Pa3nMYHM BO3PaCT Ha MOYETOK, KAMHMYKM MaHubecTauuu,
WUMYHOJOLKM NPOGUA U MPOMEHM Ha TUMYCOT.

Bo 3aBucHoCT of TOa KoOra ce nojaByBaat MHULMjaNHUTE cumnToMn, Ml Moxe ga buae co paH NoyeTok-
nog 50 rog. Bo3pacT v goueH novetok-Hag 50 rog. Bo3pacT.

EnvpoemMuonolikuTe McTpaxyBaka YKaXyBaaT Ha NopacT Ha WHUMAeHUATa W npeBaneHuata Kaj
noso3pacHaTa nonynauuja Hag 50 roa. Bo3pacT, WTO AenyMHO ce objacHyBa CO MPOAO/IKYBake Ha
XMBOTWOT BeK, Npeno3HaBare W nobpsa aunjarHosa, nowupok nsbop Ha edpukacHu TpetManun. Ho, He ce
MCKNYyYyBa M BUCTMHCKM NOPACT HA CTankata Ha MHUMAeHUA Mery HajBo3pacHaTta nonynaumja Hag 65
rof. Bo3pacT-MI co MHory foueH noyeTok.

Bo3spacta n koMopbuauTtetute kaj 6onHuTe co Ml 3HAUMTENHO BAKjaaT HA HAYMHOT Ha NekyBatbe.
MNoBo3pacHaTa nonynaumja 6onHKM co M e fONONHUTENHO ONTOBapeHa co KOMOpPbUAMTETW, KOU MOXaT
pa bupat nosp3aHu co camarta bonecT-apyrn aBToMMyHW 3abonyearba KoM ce jaByBaaT 3aefHo co MI
MoYecTo OTKOJy BO OMLWTaTa nonynawmja, 3abonysarba KoM ce jaByBaaT WM BAOLIYBAAT Kako nocieamua
04, nekyBarbeto Ha M, u pa3nuuHu apyru koMopbuaHu coctojbu.

MNoseketo og BonHUTe co goueH noyvetok Ha M nokaxysaaT NO3UTUBHK edekTU Of NeKyBareTo Koe
Tpeba pa bwuae npunarogeHo M Ha Bo3pacTa M Ha NpuUApYXHWUTe 3abonyearwa KoM ja cneaar.
HecoogBeTHata KOHTpOMa M nekyBake Ke MMaaTt Cepuo3HWM MocneguuM M Ha onwTata cocTojba u
KBANUTeTOT Ha XMBOT.

Knyunu 360poeu: MujacteHuja rpaBuc, BO3pacT, KOMOpbUANTETH, nekyBakbe.
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PREGNANCY IN PATIENTS WITH MULTIPLE SCLEROSIS: A FOCUS ON OCRELIZUMAB
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INTRODUCTION:

Multiple sclerosis (MS) predominantly affects women of childbearing potential, mostly diagnosed
between ages 20 and 40. In North Macedonia, approximately 66% of MS patients are female, with an
average age of 32 years. While pregnancy is typically associated with reduced relapse activity, the
postpartum period carries an increased risk of disease reactivation. Historically, high-efficacy therapies
(HET) were not recommended during pregnancy. This created a therapeutic gap, increasing the risk of
disease reactivation in women with highly active MS. However, emerging evidence suggests that
ocrelizumab, the only studied HET, may offer a new treatment paradigm in this context.

OBJECTIVE:
To review recent data on the safety and potential use of ocrelizumab during pregnancy and
breastfeeding in MS women.

METHODS:

A comprehensive literature review was conducted, focusing on data from recent studies, and the ongoing
Ocrelizumab Pregnancy Registry. Real-world post-marketing safety data were also reviewed. Data from
prospective studies (MINORE and SOPRANINO) and post-marketing surveillance were analyzed. Outcome
measures included maternal relapse rates, obstetric and neonatal outcomes, drug transfer across
placenta and into breastmilk, and B-cell status in infants.

RESULTS:

Real-world studies show overall low relapse activity and no increase in postpartum disease activity in
women receiving ocrelizumab prior to conception. The MINORE prospective, Phase IV study demonstrated
low (<5%) placental transfer of ocrelizumab when administered >3 months prior to delivery and no
infant B-cell depletion. The SOPRANINO prospective study confirmed minimal ocrelizumab transfer into
breastmilk, and no adverse effects observed in breastfed infants. Interim data from the Ocrelizumab
Pregnancy Registry and pharmacovigilance programs report reassuring outcomes. From >3,989
pregnancies by March 2024, 84.4% live births were reported, with no increased risk of miscarriage or
congenital anomalies. Additionally, 13 ocrelizumab trials and non-interventional data noted that women
with live births had minimal peripartum disease activity.

CONCLUSION:

Ocrelizumab has a potential for a paradigm shift in managing MS in women planning pregnancy.
Emerging evidence supports that ocrelizumab administered preconception or early pregnancy offers
effective relapse protection with minimal fetal or infant exposure and favorable safety profile. This
supports its consideration as a peripartum treatment strategy. Ongoing studies are essential to further
define its role and strengthen confidence in long-term maternal and neonatal outcomes.

Keywords: pregnancy, preconception, relapse, ocrelizumab, MS, multiple, sclerosis, female
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Pregnancy Timeline in MS with Preconception Ocrelizumab Dosing
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Table 1. The pregnancy timeline with the last dose of ocrelizumab before conception, the relative risk
of relapse in different trimesters, and the characteristic increase in risk in the postpartum period.
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FNABOBOSIKA BO AAIETCKATA U AQONECUEHTHATA BO3PACT

Ayma &P,

HeypomMeauka Ckonje

[naBobonikaTa e efHO HajyecTUTe HapyLlyBaka BO CKAON HA pa3fnyHK cocTojbu 1 3abonysara. fluctaTa
co gubepeHumjanHu pgujarHosm ce coctom of 13 ronemm kateropum u 129 noTkateropuu.
MocTKOHTY3MOHa rnasobosika, MUrpeHaTta, TeH3WoHA rNaBoboska, CUMHY3UTUC, MHTPAKpaHMjanHa Maca,
HanperHat BuWA, OTKaXyBate 04 KodeuH, nceynoTymop LUepebpu, HapywyBaka Ha  COHOT,
XUNepTMpoMAM3aM, xunepTeHsnja u 3abonysarwa Ha TeMnopo-MaHawbynapHuoT 3rnob, ce gen of
kateropuute. [NaBobonkarta U aneprucknoT PUHUTUC Ce YecTu KoMopbuamTeTu Kaj geuara.
MpeBaneHuaTa Ha cu/iHa NoBTOpyBayka rnasobosika e 10/1000 kaj peua mo 10 roamum m 46/1000 3a
Bo3pactu og 10-17 roamHu, n BO Npocek e MpuYMHa 3a 0TCYCTBO 0Of y4mauwTe 3a 3,3 eHoBW N0 YYeHUK
CeKoja yYMIMWTHA roamHa.

MurpeHa, knactep U TeH3WOHUTE rNaBObOMKK Ce NPUMapHK (MAMONATCKK) rNaBobonku, a noManky of
10% op rnasobonkuTe ce cekyHAApHW (CUMNTOMATCKW).

[naBobonkute ce NpuMyMHa 3a OrpaHMYeHO Y4eCTBO BO COLMjANHM aKTUBHOCTW, CEMEjHW HACTaHWU U
WKONCKN aKTUBHOCTKW. lpen nybepTeToT Hema pasnuka BO nonosata AMCTpubyumja, no nybepretor
X@HCKMOT MO/ e [BOjHO no3acTaneH of, MallKWoT non.

Jlnctata Ha MOKHM NPUYMHM 33 MUTpeHa e NpeTcTaBeHa of:

1. daxTopu of okonuHaTta (Ha np., coHue, byyasa, 3acTOeH BO3AYX, MUPUCH),

2. XpaHa (Ha np., 0ApefeHn C1pera, YoK0Naaa, KOH3epBaHCK 3a XpaHa, Nowa xuaparauuja),

3. KMBOTEH CTUA (Ha Np., NPOMeHa Ha pUTaMOT Ha Cnuere, NponywTeHn obpouw),

4. ncuxocoumjaneH cTpec,

5. anepruckn puHWUTWC, XPOHWYHA YPTUKAPKja, CUHY3UTUC, OAPeaeHU aneprum Ha XpaHa.
[naBobonkuTe Kaj aeuarta U afonecUeHTUTe ce YecTu M 4eCcTo MOXe epUKacHO Aa Ce KOHTPOoAMpaaT co
cooaBeTHU cTpaTterun. PoamTenute Tpeba ga ru cnegal CMMNTOMWTE Ha CBOeTO feTe M ga ce
KOHCYNTUpaaT co 34paBcTBeH paboTHWMK ako rnaBobofikute ce YecT, CUAHW WAW MPUAPYXEHU Co
3arpuxyBaykn cumMnToMu. PaHata nHTepeeHUMja MOXe [a NoMorHe BO NogobpyBarkeTo Ha KBAMTETOT
Ha XMBOTOT M HAManyBareTO Ha B/IMjaHWMETO Ha r1aBobONKNTE BP3 CeKOjaHeBHMUTE aKTUBHOCTW.
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HEADACHES IN CHILDHOOD AND ADOLESCENCE

Duma F.
Neuromedika Skopje
Headaches are one of the most common and wide-ranging disorders. The list of differential diagnoses
for headaches is divided into 13 major categories and 129 subcategories. They include post-concussion
headaches, migraines, tension headaches, sinusitis, intracranial mass, eye strain, caffeine withdrawal,
pseudotumor cerebri, sleep disorders, hyperthyroidism, hypertension, and temporomandibular joint
disease. Headaches and allergic rhinitis (AR) are common in children and often co-occur.
The prevalence of severe recurrent headaches in those under the age of 10 is almost 10 per 1,000; it is
approximately 46 per 1,000 for those aged 10 to 17, and the cause of an average of 3.3 missed school
days per child each year.
Primary headache: includes migraine, cluster, and tension headaches. Less than 10% of patients
presenting with a headache have a secondary headache.
Children with headaches may be forced to limit participation in social activities, family events, and
school activities. Children’s headaches (e.g., migraine) exhibit no gender variation before puberty. In late
adolescence, however, twice as many females report recurrent headaches.
The list of potential migraine triggers includes:

1. environmental factors (e.g., sunlight, loud noises, stagnant air, odors),

2. foods (e.g., some cheeses, chocolate, food preservatives, poor hydration),

3. lifestyle choices (e.g., changing one's sleep patterns, missing a meal),

4. psychosocial stress,

5. allergic rhinitis, chronic urticaria, sinusitis, certain food allergies.
Headaches in children and adolescents are common and can often be managed effectively with
appropriate strategies. Parents should monitor their child's symptoms and consult a healthcare provider
if headaches are frequent, severe, or accompanied by concerning symptoms. Early intervention can help
improve the child’s quality of life and reduce the impact of headaches on daily activities.
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NEURO-FORENSIC ASPECTS OF CRIMINAL BEHAVIOR IN PATIENTS WITH EPILEPSY

Vojvodic Nikola'2, Pavlovic Katarina?, Ristic Aleksandar'2, Pejovic Aleksa'?,
Sokic Dragoslav.'

"Neurology Clinic, University Clinical Center of Serbia, Belgrade

2School of Medicine, University of Belgrade

Patients with various neurological disorders, including epilepsy, may occasionally appear in criminal
courtrooms. In such cases, the court expects neurologists to provide answers to complex medico-legal
questions.

Key issues for neurologists include whether violent behavior can be a manifestation of epilepsy, whether
it can be induced by epileptic seizures, or whether epileptogenic lesions themselves may influence a
predisposition to violence. Violent behavior in epilepsy can be categorized into periictal violence (preictal,
ictal, and postictal), which occurs in close temporal relation to seizures, and interictal violence, which
lacks such direct association. The legal defense of innocence can be applied only in patients with epilepsy
who, at the time of committing an offense, experience a seizure or an associated mental disorder.

Seizures may contribute to a legal defense of innocence through the occurrence of involuntary behavior
in the form of epileptic automatisms, or through impaired reasoning caused by psychotic symptoms
during the postictal period. Epileptic automatisms are involuntary, stereotyped, and often complex motor
activities that may resemble purposeful behavior but are contextually inappropriate and lack conscious
intent.

Although individuals with epilepsy who commit serious crimes may attempt to base their defense on
such involuntary behavior, violations occurring under these conditions are usually minor, without
evidence of planning or deliberate postictal concealment of the act.

Key words: epilepsy - crime - law

Prof. dr Nikola Vojvodic, MD, PhD
e-mail: nikovojvodic@gmail.com
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KNOWLEDGE, AWARENESS AND SOCIAL ATTITUDES TOWARDS EPILEPSY AMONG
NURSES IN NORTH MACEDONIA

Danijela Vojtikiv Samoilovska. Faculty of Health Sciences. SEEU . Tetovo. North Macedonia
Sanja Zikova Djambazovska .City Hospital 8-th September. Skopje . North Macedonia
Emilija Cvetkovska. University Clinic of Neurology . Skopje . North Macedonia

Abstract

Objective

This study aims at assessing the knowledge, awareness and social attitudes towards epilepsy and people
with epilepsy (PWE), among nurses in North Macedonia (NM).

Methods

284 nurses employed in different departments of the City General Hospital in Skopje, NM were surveyed
using an anonymous, self-administered questionnaire, which consisted of several sections: demographic
data, general knowledge, social attitudes and practices related to epilepsy. The scale used to assess
knowledge was: low knowledge was defined as the proportion of correctly answered knowledge questions
< 50%, moderate knowledge level 50-75%, high knowledge level > 75%.

Results

All surveyed nurses reported being familiar with epilepsy. Their knowledge about epilepsy symptoms,
causes, and treatment options, was moderate. The most commonly recognized symptom of epilepsy was
convulsions, identified by 91.2% of respondents. Nurses identified "brain disease” as a possible epilepsy
etiology significantly more often compared to other response options (p < .0000). When asked how they
would respond to an epileptic seizure, nurses across all departments demonstrated a moderate level of
knowledge. However, emergency center nurses had the highest percentage of correct responses
compared to others (p < .000). Positive attitudes toward PWE were dominant among the respondents.
Conclusion: Continuing education and epilepsy certification programs are essential to improve the
knowledge, awareness, and practices of nurses, enabling them to provide better care for people with
epilepsy. It will also have a stimulating effect on strengthening positive social attitudes among them.
Key words: Knowledge, Social attitudes; Epilepsy, Nurses
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ANTIPHOSPHOLIPID SYNDROME REVEALED THROUGH SEQUENTIAL ARTERIAL
THROMBOTIC EVENTS: MESENTERIC ISCHEMIA PRECEDING MULTIFOCAL EMBOLIC
STROKE

Arbana Rexhepi’, Urs Fischer?, Philipp Biike?, Anita Arsovska’®, Glorija Gashpar*

' Clinical Hospital Tetovo, Department of Neurology, Tetovo, North  Macedonia
> Bern University Hospital, Inselspital, Department of Neurology, Bern, Switzerland
* University Clinic of Neurology, Faculty of Medicine, Ss. Cyril and Methodius University, Skopje, North
Macedonia

“PHI Specialized Hospital for Geriatric and Palliative Medicine “13th November”, Skopje, North
Macedonia

Introduction: Antiphospholipid Syndrome (APS) is an autoimmune disorder with recurrent arterial or
venous thrombosis. Sequential involvement of distinct vascular territories remains rare and
diagnostically challenging.

Case Presentation: A 47-year-old man, without known vascular risk factors, presented with acute
right-sided hemisyndrome, dysarthria, and moderate aphasia (NIHSS 15). MRI revealed multifocal
ischemic infarcts in the left hemisphere. CT angiography revealed a floating thrombus in the left ICA
with associated high-grade stenosis, as well as wall-adherent thrombi at the origin of the left subclavian
artery and additional thrombi in the aortic arch. Dual antiplatelet therapy and Enoxaparin were initiated,
followed by extracranial ICA stenting. Neurological status improved to NIHSS 3 at discharge. Several
weeks earlier, the patient had undergone small-bowel and ileocecal resection for mesenteric ischemia
with perforation.

Results: Serology revealed positive anticardiolipin antibodies, confirming APS as the underlying etiology
of both gastrointestinal and cerebral thrombotic events. The simultaneous detection of thrombi in
subclavian artery, ICA, and aortic arch highlighted the diffuse systemic nature of APS. The patient was
discharged on oral anticoagulation with Phenprocoumon.

Conclusion: Our case emphasizes the need to consider APS in patients with recurrent unexplained
arterial thrombosis, where early multidisciplinary management and sustained anticoagulation are
essential.

Keywords: antiphospholipid syndrome, embolic stroke, mesenteric ischemia, systemic thrombosis,
anticoagulation.
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AUDIT OF ACUTE STROKE CARE PROCESSES AT THE DEPARTMENT FOR URGENT
NEUROLOGY AT THE UNIVERSITY CLINIC OF NEUROLOGY-SKOPJE: FINDINGS FROM THE
FIRST QUARTER OF 2025
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6Faculty for Medical Sciences, University Goce Delchev, Shtip, North Macedonia

Introduction: Rapid reperfusion in acute stroke improves functional outcomes. Guidelines stipulate
door-to-needle (DTN) times under 60 minutes for intravenous thrombolysis and door-to-groin puncture
times under 90 minutes for endovascular therapy. Brain imaging should be completed within 25 minutes
and interpreted within 45 minutes. This study assessed compliance with these benchmarks during
January-March 2025.

Aim: To evaluate process metrics, reperfusion rates and early outcomes for acute stroke patients treated
during the first quarter in 2025 at the Department for Urgent Neurology at the University Clinic of
Neurology - Skopje and compare them with national averages and guideline targets.

Materials and Methods: A retrospective review of hospital information system data from 1 January to
31 March 2025 was conducted. Variables included patient demographics, stroke subtype, onset-to-door
time, imaging and treatment times, use of intravenous thrombolysis and mechanical thrombectomy,
and discharge metrics. Medians and percentages were calculated.

Results: Seventy-nine stroke cases were recorded (70 ischemic, 9 intracerebral haemorrhages). Median
age was 71 years; 53 % were male. Pre-hospital EMS pre-notification occurred in only 7 %, and median
onset-to-door time was 180 minutes. All patients underwent brain imaging; median door-to-imaging
time was 26 minutes, achieving the < 25-minute target in 48 %. Occlusion was detected in all ischemic
strokes. Intravenous thrombolysis was administered to 29 % of patients with a median DTN time of
53 minutes; 57 % of treated patients met the 60-minute benchmark. Mechanical thrombectomy was
used in 1%, with a median door-to-groin time of 194 minutes. Anticoagulation and antithrombotic
prescription rates at discharge were 92 % and 100 %, respectively. Median discharge mRS was 5, and
median discharge NIHSS was 6.

Conclusion: During the first quarter in 2025, the department achieved universal imaging and
reasonable DTN times; however, pre-hospital notification and endovascular therapy uptake were low.
Targeted interventions to shorten onset-to-door and door-to-groin times and increase reperfusion
therapy use are needed to align fully with international standards.

Keywords: acute ischemic stroke; quality of care; door-to-needle time; intravenous thrombolysis;
hospital audit.
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Introduction: Continuous monitoring of stroke care processes is essential to ensure timely reperfusion.
Following baseline evaluation in the first quarter in 2025, targeted process improvements were
introduced. This study reviews performance during April-June 2025, with an emphasis on imaging
efficiency, reperfusion therapy use and patient outcomes.

Aim: To assess acute stroke care metrics in the second quarter of 2025 and determine how process
measures and outcomes have evolved compared with the first quarter of 2025 at the Department for
Urgent Neurology at the University Clinic of Neurology - Skopje.

Materials and Methods: A retrospective analysis of hospital information system data from 1 April to
30 June 2025 was performed. Variables included patient demographics, stroke subtype, onset-to-door
time, imaging and treatment times, use of intravenous thrombolysis and mechanical thrombectomy,
and discharge metrics. Data were summarised using medians and percentages and compared with
earlier performance and national benchmarks.

Results: Twenty-eight stroke cases were treated (21 ischemic, 6 intracerebral haemorrhage, 1
subarachnoid haemorrhage). Median admission NIHSS was 13. EMS pre-notification remained absent;
however, median onset-to-door time improved to 105 minutes and door-to-imaging time to 20 minutes.
Occlusions were identified in 67 % of cases. Intravenous thrombolysis was administered to 35 % of
patients and mechanical thrombectomy to 15 %, with an additional 5 % receiving combined therapy.
Recanalization was achieved in 55 %. Despite increased reperfusion rates, median DTN time lengthened
to 87 minutes, and only about half of treated patients met the <60-minute goal. Median door-to-groin
puncture time improved substantially to 93 minutes, meeting guideline recommendations. Post-acute
care indicators improved: carotid imaging was performed in 83 % of ischemic patients; anticoagulants
were prescribed in 100 % of atrial fibrillation cases and antithrombotics in 82 % of non-atrial fibrillation
cases. Median discharge mRS decreased to 4.5 and discharge NIHSS to 4, though median hospital stay
increased slightly to 14 days.

Conclusion: The second quarter in 2025 showed enhanced imaging timeliness and a notable rise in
mechanical thrombectomy use, with improved functional outcomes at discharge. However, prolonged
DTN times and persistent absence of EMS pre-notification highlight ongoing challenges. Efforts should
focus on refining intravenous thrombolysis workflows and strengthening pre-hospital coordination to
sustain gains and meet international standards.

Keywords: stroke process improvement; mechanical thrombectomy; door-to-imaging time; reperfusion
therapy; quality metrics.
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NEONATAL NEUROPROTECTION

Aspazija Sofijanova, University Clinic for Pediatric Diseases, Skopje, North Macedonia

Newborn deaths account for nearly half of all deaths in children under five, with 2.7 million lives lost
each year. This represents a critical global health challenge, as most of these deaths are preventable,
and inequities in access to care mean that newborns in fragile and vulnerable settings are
disproportionately affected. Hypoxic-ischaemic encephalopathy (HIE) is a major contributor to this
burden and remains a leading cause of neonatal death and long-term disability. Therapeutic
hypothermia is the only proven therapy, though its benefits are not universal and its reach remains
uneven across health systems. These combined limitations have accelerated research into novel and
complementary neuroprotective strategies.

The purpose of this narrative review is to synthesise evidence on both established and emerging
therapies for neonatal neuroprotection. Adjunctive care bundles that stabilise physiological parameters,
control seizures, and optimise nutrition contribute to both short and long-term outcomes.
Pharmacological agents such as erythropoietin and melatonin have demonstrated anti-inflammatory
and antioxidant potential, whereas stem cell-based therapies are characterised by regenerative and
immunomodulatory effects. Other experimental approaches, including magnesium sulphate,
cannabinoids, and polyphenols such as curcumin and resveratrol, are under investigation but remain
largely in preclinical or early clinical stages. Non-pharmacological measures, including family-centred
developmental care and kangaroo mother care, further enhance neuroplasticity and cognitive outcomes.
Neonatal neuroprotection is evolving toward integrated multimodal and holistic approaches that unite
medical innovation with family-centred care. Future research must refine these strategies, close
evidence gaps, and expand global accessibility to reduce disparities in neonatal survival and long-term
neurological health.
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INTRODUCTION

Access to disease-modifying therapies (DMTs) is essential in managing multiple sclerosis (MS). However,
the need to travel to the Neurology clinic in Skopje, to collect/receive the treatment creates significant
challenges for patients and caregivers. So far, no one has assessed the extent and impact of these
challenges.

OBJECTIVE

To gather data on the experiences of MS patients and caregivers in collecting/receiving the treatment,
to support the Association’s advocacy for making treatment available at healthcare institutions closer
to patients’ homes.

METHODOLOGY

An anonymous survey was conducted and involved 92 participants, from different regions across the
country. The 13-question survey was designed to capture demographic data, the burden of traveling,
and financial and personal impact associated with the current treatment model.

RESULTS

The results show that 90% of respondents were MS patients, remaining caregivers. 57% of respondents
stated that they need assistance to travel to Skopje to receive/collect their treatment, whereas only 42%
reported being able to do so independently. More than half of the patients (54%) travel to the Neurology
Clinic once monthly, while 31% visit every six months. 44% of respondents need <1 hour to reach Skopje,
but nearly 30% require >2 hours for a one-way trip. While 38% of patients manage to complete the
therapy collection/administration process in <71 hour (excluding travel time), 20% reported that this
process takes between 2-4 hours, and 25% require >4 hours to complete it. Over one-third of
respondents reported spending <500 MKD per visit for transportation and a snack; however, 27% stated
that their costs ranged from 1,000 - 3,000 MKD, and 18% reported spending >3,000 MKD per visit.
Nearly 70% of patients reported experiencing fatigue and physical exhaustion after the trip, 56% lost a
workday or had to take time off, 40% identified the associated costs as a financial strain, and 32%
reported difficulties in organizing the trip to the Neurology Clinic.

Most significantly, 85% of respondents expressed strong willingness and preference for receiving or
collecting therapy at a healthcare institution closer to their home. Furthermore, more than 80% believed
that such a change would improve their quality of life.

CONCLUSION

This work provides clear evidence that the current centralized model for MS treatment presents
substantial logistical, physical, and financial burdens for most patients and caregivers. Many rely on
support from others to travel, lose valuable time, and experience exhaustion and financial strain. The
overwhelming preference for decentralized treatment access highlights a crucial opportunity for
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improving outcomes and quality of life. Facilitating access to MS treatments through regional healthcare
institutions would not only alleviate these burdens but also align care delivery with the real-life needs
of MS patients.

Keywords: MS, multiple sclerosis, care, decentralization, treatment, need, patient
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INTRODUCTION

Multiple Sclerosis (MS) is a chronic, progressive neurological disease that significantly impacts patients’
quality of life. Early diagnosis and timely initiation of disease-modifying therapies (DMTs) are crucial
for delaying disease progression. In North Macedonia, the diagnostic journey for MS remains
underexplored. Understanding this pathway can help identify delays and barriers in accessing care.

OBJECTIVE

This research aims to understand the diagnostic journey of people living with MS in North Macedonia.
The study seeks to identify key challenges and barriers to diagnosis and treatment, and to raise
awareness of the unmet needs among this patient population.

METHODOLOGY

An anonymous, online questionnaire was developed specifically for this study. It included 8 targeted
questions and a consent question. The survey was shared through email and completed by 104
participants.

RESULTS

Among respondents, 95.2% were people living with MS, the rest were caregivers. Regarding the first
symptom experienced, 52.9% reported vision problems, 36.5% difficulties with walking, 36.5%
numbness, 19.2% fatigue, and 8.7% pain. From symptom onset to seeing a specialist: 38.5% sought
care in under a month, while 32.7% waited over a year. The first specialist seen was most commonly a
neurologist (60.6%) or ophthalmologist (27.9%). Time to diagnosis: 52.9% were diagnosed within 3
months, but 12.5% waited over 5 years. Time from diagnosis to treatment initiation varied: 27.9%
waited more than a year, while only 15.4% began treatment within a month, 17.3% of participants
reported not receiving DMTs. Reasons included: use of alternative therapy/Vitamin D (66.6%), being on
a waiting list (27.7%), or participation in a clinical trial (5.6%).

CONCLUSION

This research highlights important delays and gaps in the MS care pathway in North Macedonia.
Streamlining referral processes, enhancing early recognition, and expanding access to timely treatment
are crucial to improving outcomes for individuals with MS.

Keywords: MS, multiple sclerosis, diagnosis, symptom, challenges, access
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PSEUDOPARATHYROID SYNDROME AND NEUROLOGICAL MANIFESTATIONS - A CASE
REPORT

Besarta Kadrija, Simona Perchakovska, Dragana Petrovska Cvetkovska

University Clinic of Neurology, Clinical Center Skopje

Abstract:

Introduction: Pseudoparathyroid syndrome is a rare endocrine disorder caused by genetic mutations
that result in tissue resistance to parathyroid hormone (PTH). The most common mutation is in the
GNAS gene, which leads to impaired signaling of the Gso protein and a clinical picture with
hypocalcemia, hyperphosphatemia and secondary skeletal and cognitive changes.

Material and methods: We present a case of a 17-year-old patient with neurological manifestations
in the form of cognitive impairment and pronounced forgetfulness. Laboratory analyses revealed
biochemical abnormalities characteristic of pseudoparathyroidism, and radiological bone examinations
showed changes consistent with the diagnosis. Neurological diagnostic procedures performed included:
MRI with TOF, Evoked Potentials, neuropsychological testing, and more.

Conclusion: Based on clinical, laboratory, and genetic findings, patient was diagnosed with
pseudoparathyroid syndrome, and he was referred for further treatment by an endocrinologist. This case
highlights the importance of early recognition of endocrine disorders in adolescents with cognitive
impairment and neurological symptoms, as well as the role of genetic testing in confirming the diagnosis
and guiding therapy.

Keywords: pseudoparathyroid syndrome, GNAS mutation, cognitive disorders, hypocalcemia, adolescent
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NCEBAONAPATUPOUAEH CUHAPOM U HEBPONOWKU MAHUPECTALUUU- NPUKA3 HA
CNyYA)

becapra Kappuja, CumoHa [lMepyakoscka, [lparaHa Metposcka LiBeTkoBcka
YuusepauTetcka KnuHuka 3a Hesponoruja, KnuHunykun uentap Ckonje

AbcTpakT:

Bosep: lNceBnonapatMponaHUOT CUHAPOM e PeTKo eHA0KPUHO HapyLlyBake NPean3BUKaHo 0f reHeTCKu
MyTaLuu KOW pe3ynTupaat co OTMOPHOCT HA TKMBATa KOH mapatupomaHunot xopMoH (MTX). HajyecTo ce
pabotu 3a MyTtaumja Bo GNAS reHoT, WTO goBefyBa A0 HapylleHa curHanmsaumja Ha Gsa NpoTenHOT U
KNIMHUYKA CAMKa CO Xunokanuemwuja, xvneppocharemuja M CekyHOAPHU CKeNeTHW W KOTHUTUBHM
NPOMeHMN.

Martepujan u Metoau: lMprkaxysaMe cnyyaj Ha 17-roguweH naumeHT CoO HeBPOMOWKK MaHupecTaumu
BO BWMA Ha KOTHWTWMBHO CTpajake W u3paseHa 3abopasHocT. Jlabopatopuckute aHanusu oTkpuja
broxemMunckm HapyLlyBakba KapakTepucTUYHK 3a NCeBAONapaTMponan3aM, a paAnoNoLWKNTe CNUTYBaHA
Ha KOCKMTE MOKaXaa NPOMEeHW KOH3UCTeHTHW €O fAujarHo3aTta. Bo HEeBPONMOWKMTE [MjarHOCTUYKM
npouenypu HanpaseHu ce: MPU co TOP, Esoumpann noTeHuUMjanu, HeBPOMNCUXOMOLIKO TecTupake M
Apyro.

3akny4ok: Bp3 ocHoBa Ha KAMHMYkWTe, nabopatopuckuTe M reHeTckute Haoau bewe noctaBeHa
AMmjarHosa ncesnonapaTMpovaeH CMHAPOM W ynaTeH e 3a MNHaTaMolWeH TpeTMaH 0f CTpaHa Ha
eHgokpuHonor. 0Boj cnyyaj ja Harnacya BaXKHOCTa Ha HABPeMEHOTO Mpeno3HaBare Ha eHOOoKpUHMUTE
HapyllyBara Kaj afonecleHTy co KOrHUTUBHM MOTeLKOTUM U HeBPOSOLKM CUMNTOMU, KaKo W ynoraTa
Ha reHeTCKOTO TeCcTUpare BO NOTBPAYBAaHETO HA AMjarHosarta U BOAeHeTO Ha Tepanujata.

KnyuHu 360poeu: ncesgonapatuponaeH cuHapoM, GNAS myTaumja, KOrHUTUBHK

Keywords: pseudohypoparathyroidism, GNAS mutation, cognitive impairment, hypocalcemia, adolescent
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EPILEPSY ASSOCIATED WITH RIGHT FRONTAL SUBCORTICAK HETEROTOPIA: A 14-YEAR
CASE HISTORY WITH FAVORABLE MEDICAL RESPONSE

Vasilka Nikoloska®, Slobodnka Sazdova Burneska’
TUniversity Clinic of neurology, Skopje, North Macedonia

Background:

Subcortical heterotopia represents a neuronal migration disorder frequently associated with focal
epilepsy. Clinical presentation and seizure control vary depending on the size, location, and extent of the
heterotopic tissue.

Purpose:
To present a case of focal epilepsy associated with right frontal subcortical nodular heterotopia and
discuss the clinical features, imaging findings, and therapeutic response.

Results:

We report a 36-year-old male, active in football training, with a 14-year history of epileptic seizures.
The seizures typically occurred during sleep, often preceded by an indistinct aura. Heteroanamnestic
data suggested tonic-clonic episodes with preserved auditory perception but inability to respond. Routine
and sleep-deprived EEG were normal. MRI revealed disturbed gyral and sulcal architecture of the right
frontal lobe with a subcortical nodular heterotopia extending to the frontal horn of the right lateral
ventricle, associated with mild ventricular asymmetry. A 2.3 cm arachnoid cyst was also noted in the
left posterior cranial fossa. The patient was initially treated with carbamazepine, later switched to
oxcarbazepine, achieving seizure stability after dose adjustment.

Conclusion:

This case illustrates epilepsy secondary to right frontal subcortical heterotopia, underlining the
diagnostic significance of MRI in patients with normal EEG findings. Adequate antiseizure therapy with
oxcarbazepine led to clinical stabilization, highlighting the potential for favorable outcomes with
optimized medical management.

Keywords: Epilepsy, Subcortical nodular heterotopia, Right Frontal Lobe, Aura, Nocturnal Seizures.
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DIAGNOSTIC CHALLENGE: CNS VASCULITIS DUE TO HEPATITIS C PRESENTING WITH
MULTIFOCAL DEFICITS
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Background

Hepatitis C virus (HCV) affects over 170 million people worldwide and can cause both hepatic and extra-
hepatic manifestations. Up to 10% of patients develop conditions such as mixed cryoglobulinemia or
lymphoproliferative disorders. Rarely, HCV can trigger cryoglobulinemic vasculitis involving the central
nervous system (CNS), which may present with acute neurological deficits and mimic cerebrovascular
disorders, delaying diagnosis.

Case Presentation

A 46-year-old man with no prior medical history presented with four days of dysarthria and dysphagia,
preceded by one month of gait disturbance and clumsiness. Family history was notable for paternal
stroke.

Neurological examination revealed dysarthria, dysphagia with left uvular deviation, paresis of the soft
palate, diminished pharyngeal and palatal reflexes, latent left hemiparesis with brisk reflexes, and
bilateral Babinski signs.

CT showed venous sinus enhancement with periventricular and subcortical hypodensities. MRI revealed
widespread periventricular and deep white matter lesions in the corona radiata, centrum semiovale,
internal/external capsules, and brainstem. Some lesions displayed diffusion restriction (acute lacunes),
others contained hemosiderin deposits.

Extensive evaluation - including CT venography, cervical and intracranial Doppler, and bubble test -
was unremarkable. Lumbar puncture revealed intrathecal immune activity. Echocardiography and
cardiology assessment excluded cardiac sources. Genetic testing for thrombophilia was negative. Routine
bloodwork, tumor markers, endocrine, and rheumatological studies were normal. Viral serology was
positive for anti-HCV antibodies, confirming HCV-associated CNS vasculitis.

Discussion

Although initial findings suggested venous sinus thrombosis or ischemic stroke, systematic exclusion of
cardiac and thrombophilic causes, along with intrathecal immune activity, redirected attention to
inflammatory and infectious etiologies. The diagnosis of HCV-related CNS vasculitis explained the
multifocal lesions and progressive course.

Conclusion

CNS vasculitis secondary to HCV can present with acute neurological deficits in adults younger than the
typical cerebrovascular population. A broad, multidisciplinary work-up - including viral serology - is
essential for timely recognition of this rare but treatable condition.

Keywords
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SWIFT BRIDGING THERAPY: ACHIEVING FULL REPERFUSION IN MCA STROKE
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Macedonia

Background:

Acute ischemic stroke due to large vessel occlusion remains a leading cause of disability and mortality.
Early recanalization by intravenous thrombolysis (IVT) and/or mechanical thrombectomy (MT)
significantly improves outcomes. We present a case of successful reperfusion after bridging therapy in
a patient with middle cerebral artery (MCA) occlusion.

Case presentation:

A 61-year-old female with arterial hypertension, hypercholesterolemia, and a 30-year smoking history
presented with sudden-onset right-sided hemiparesis and speech disturbance. Neurological examination
revealed severe deficit with NIHSS 10 and pre-stroke mRS 0, current mRS 5. Non-contrast CT showed
no acute ischemic changes. The patient underwent IVT within the therapeutic time window. Shortly after
thrombolysis, her neurological status improved transiently (NIHSS decreased to 2-4), followed by rapid
deterioration back to NIHSS 10. Emergency mechanical thrombectomy was performed, achieving
complete recanalization (TICI 3) of the right MCA (M1 segment).

Conclusion:

This case highlights the importance of early recognition and prompt escalation from IVT to MT in acute
ischemic stroke due to large vessel occlusion. Bridging therapy allowed successful reperfusion and a
favorable neurological outcome (NIHSS 0, mRS 0). Such cases emphasize the need for multidisciplinary
collaboration and streamlined stroke pathways to ensure optimal patient care.

Keywords:

Intravenous thrombolysis, Mechanical thrombectomy, Stroke
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BRAIN HEALTH PROTECTION FOR DISABILITY PREVENTION IN NEUROLOGICAL DISEASES

Anita Arsovska, Emilija Cvetkovska, Igor Kuzmanovski, Gabriela Novotni, Igor Petrov, Nikolina Tanovska,
Gordana Kiteva-Trenchevska
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Introduction:

Brain health (BH) promotion and prevention of neurological disorders (ND) are important tasks for the
health care system. Timely diagnosis, treatment, care, rehabilitation, and research of ND are for the
benefit of healthier future. BH is a state in which every individual, regardless of whether healthy or
diseased, can realize his/her own abilities and optimize cognitive, emotional, psychological, and
behavioral functioning to cope with life situations. ND are the leading cause of disability and disability
adjusted life-years (DALYs), and second largest contributors to mortality worldwide. The global burden
of ND of 43% is growing with the growing and aging of the world population.

Methods: Cognitive functioning was evaluated in 553 patients with ND with standardized
neuropsychological tests in longitudinal study at the University clinic for neurology, from 2018-2022
Results: Cognitive disability, regardless of physical disability, was found in 78% of 60 stroke patients,
in 52,7% of 91 epilepsy patients, in 31 of 32 patients with parkinsonism and in all 17 patients with
multiple sclerosis and 353 patients with dementia. Cognitive disability plays important role in the loss
of their independent functioning. ND prevention and early detection, treatment and rehabilitation will
reduce the burden of the ND on the family members, caregivers and society, and will improve the health
and life quality in society.

Conclusion: Screening for BH risk factors and targeting BH risk factors: traumatic brain injury, smoking,
excessive alcohol use, air pollution, infections, high blood sugar, dyslipidemia, high blood pressure,
obesity, lack of physical, mental and societal activity, depression, less education, hearing and visual
impairment, sleep disorders, lack of dental health, unhealthy diet and many other risk factors from
preconception to elderly, and building strategy for BH promotion, prevention, treatment, care,
rehabilitation, and research of ND will reduce the burden of ND, building a healthier future for our
brains.

Keywords: brain health, neurological diseases, neurocognitive evaluation
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CEREBRAL ATROPHY AND EPILEPSY - A TWO-WAY STREET: A CASE REPORT

Daniela Stanojoska Ivanov, Vladimir Ivanov - JZU OB so prosirena dejnost Kavadarci

Introduction: The relationship between the epilepsy which contributes to the atrophy, and the damaged
brain (specifically cerebellum) that loses its ability to inhibit epileptic activity, potentially worsening the
condition.

Objective: structural abnormalities and epilepsy

Methods: clinical records, neuroimaging findings, EEG, laboratory test findings

Case report : 23 years old female patient complains of a left-sided headache and quick jerks in her left
arm ( dropping objects from her hand, hitting objects) after waking up for more then 4 years. She fell
several times but did not lose consciousness. Treated under the diagnosis of phobic disorders with
Escitalopram. At 14 years, examined at the Children's Clinic for obesity. According to heteroanamnestic
data she once had a seizure at the age of 6 ( no medical data). EEG performed in support of generalized
epilepsy and brain MRI - brain stem, cerebellum and cerebrum with atrophic changes, with consecutive
dilatation of the ventricular system and marked subarachnoid spaces. Widened Virchow-Robin spaces
at the level of the anterior commissures and centrum semiovale bill. Treatment was started with
Levetiracetam 2x250 mg for 2 weeks, during which time she had no seisures and she feels better.
Conclusion : Atrophy at age 23 with epilepsy is a red flag that epilepsy may not be just “idiopathic”
and it suggests an underlying pathology affecting brain health more globally. The most likely
considerations are progressive myoclonic epilepsies (such as Lafora, Unverricht-Lundborg, MERRF) or a
metabolic/genetic cause — rather than idiopathic epilepsies like JME. To conduct further investigations:
genetic testing, metabolic panels, neurocognitive assessments, and possibly advanced MRI sequences,
she was referred to the Neurology Clinic.

Keywords: brain atrophy, epilepsy
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CAMPTOCORMIA - BENT SPINE SYNDROME (BSS), IN A PATIENT WITH PARKINSON’S
DISEASE

Danielka Gjeorgievskal ZD Zeleznicar-Skopje, Toni Georgievski2 ZD GoceDelcev -Delcevo

Introduction: Parkinson's disease is a neurodegenerative disorder with a wide range of clinical features
that include both motor and nonmotor symptoms. Because of its diversity, the progression of the disease
may be different from one person to another.

Objective: Camptocormia is abnormal thoracolumbal spinal flexion, which is a forward bending of the
lower joints of the spine, occurring in a standing position, increasing during walking and abating in
supine position. There are two common origins: neurological and muscular, Now it is recognized in
addition to psychiatric syndromes. Camptocormia in Parkinsonism is caused by axial dystonia, which is
the hallmark of Parkinson’s disease.

Methods: We analyzed medical records, radiographical and neuroimaging findings.

Case presentation: A 67-year-old female diagnosed 5 years ago with Parkinson’s disease was
examined due to difficulty moving, significantly reduced dexterity of the right hand, painful muscle
cramps throughout the body during the night. Urinary incontinence is present.

Neurologic examination:The examination was demonstrated diminished facial expressivity,"masked
facies”, hypophonia, bradilalia, swallowing is preserved. Neck with minimal rigidity. Generally
bradykinetic active movements with extrapyramidal type hypertonia of the upper limbs, especially the
right upper limb. Dystonia of the right hand. Generally more lively MTR. Hypodiadochokinesia of both
hands. Coordination tests are performed slowly without dysmetria, no intention tremor. Tremor is not
registered. Lost synkinetic movements of the upper extremities during movement, with anteflexed body
position, drop head is present. Dragging of both legs. Camptocormia phenomenon is present. Urinary
incontinence.

Results: The CT scans of the brain showed diffuse cortical reduction, radiographic images of the spine
cord were normal.

The patient was treated with antiparkinsonian, substitution, and symptomatic therapy.

Conclusion: Our patient described a reduction in movements and difficulty associated with rigidity, gait
impairment as well as cognitive changes and autonomic dysfunction.

Keywords: Camptocormia, Axial myopathy, Muscular dystrophies, Parkinson’s disease.
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Background

Recent studies reported an incidence of ALS between 0.6 and 3.8 per 100,000 and estimated prevalence
of 0.008 cases per 100,000 inhabitants with onset of symptoms before age 18, representing less than
0.1% of all ALS cases are pediatric. Mutations in the ALS2 gene, encoding the alsin protein, are
associated with a spectrum of autosomal recessive motor neuron disorders, including juvenile
amyotrophic lateral sclerosis (ALS2), infantile ascending hereditary spastic paralysis, and primary lateral
sclerosis. These conditions manifest in early childhood with progressive motor impairment, spasticity,
and developmental delay.

Objective

To present a case of a pediatric patient with ALS2-associated disorder identified through whole-exome
sequencing (WES) and to emphasize the role of genomic analysis in rare disease diagnosis and
management.

Case Presentation

A 13-year-old male was evaluated for motor developmental delay, hypotonia, and progressive motor
dysfunction initially suspected to represent infantile cerebral palsy. Whole-exome sequencing revealed
a homozygous pathogenic nonsense variant in ALS2: NM_020919.4:c.4261C>T (p.Arg1421Ter). Parental
testing confirmed heterozygosity in both parents, consistent with autosomal recessive inheritance. No
additional pathogenic variants or ACMG secondary findings were detected.

Results

Genetic Analysis: Homozygous ALS2 pathogenic variant confirmed. Chromosomal Findings: Continuous
regions of homozygosity on chromosome 2, suggesting possible parental consanguinity.

Management

The patient is currently under multidisciplinary care, including neurology follow-up, physiotherapy, and
genetic counseling for recurrence risk assessment.

Conclusion

This case underscores the importance of genomic testing in children presenting with early-onset motor
impairment resembling spastic cerebral palsy. Identification of ALS2 mutations enables accurate
diagnosis, appropriate management, and targeted family counseling.

Keywords

ALS2, amyotrophic lateral sclerosis, infantile cerebral palsy, whole-exome sequencing, pediatric
neurology, genetic diagnosis.
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ADDRESSING THE UNMET MEDICAL NEEDS IN DUCHENNE MUSCULAR DYSTROPHY: THE
CASE FOR EARLY INTRODUCTION OF INNOVATIVE THERAPIES IN NORTH MACEDONIA
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INTRODUCTION:

Duchenne muscular dystrophy (DMD) is a rare, X-linked neuromuscular disorder caused by mutations in
the DMD gene, leading to absent or non-functional dystrophin protein. This results in progressive muscle
degeneration, severe physical disability, diminished quality of life, and premature death. Although
affecting approximately 1 in 5,000 newborn boys worldwide, the therapeutic landscape remains limited,
especially in countries like North Macedonia, where only corticosteroids and physiotherapy are currently
available.

OBJECTIVE:

To outline the current treatment challenges for DMD patients in North Macedonia and emphasize the
urgent need for the introduction of innovative therapies that modify disease progression by targeting
its underlying cause.

METHODS:
A comprehensive review of clinical literature, treatment guidelines, and real-world management
practices was combined with local experts’ insights into the treatment of DMD in North Macedonia.

RESULTS:

The standard of care in North Macedonia is limited to corticosteroids, which only slow disease
progression without restoring dystrophin or preventing irreversible muscle damage. In contrast, recent
EMA approvals offer new hope. These include novel steroidal anti-inflammatory agent (vamorolone)
associated with less side effects compared to traditional corticosteroids, making is a promising
alternative for long-term use; histone deacetylase inhibitor (givinostat) that modulates gene expression
to reduce inflammation, fibrosis and muscle degeneration. Additionally, dystrophin-restoring gene
therapy (delandistrogene moxeparvovec) targeting the underlying genetic cause became recently
available. Its clinical data shows durable improvements in motor function for up to 5 years,
demonstrating the potential to significantly modify the disease course. Crucially, none of these advanced,
disease-modifying treatments are available in North Macedonia, resulting in a significant gap in care.

CONCLUSION:

There is an urgent need to accelerate access to innovative disease-modifying therapies for DMD patients
in North Macedonia. Early intervention with modern treatments that target the root cause of the disease,
supported by multidisciplinary care, is essential to improve long-term outcomes and quality of life for
this vulnerable patient population.

Keywords: DMD, Duchenne, neuromuscular, treatment, patients
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INTRODUCTION:

Spinal muscular atrophy (SMA) is a rare neuromuscular disorder requiring lifelong treatment. Risdiplam
(Evrysdi®) has transformed SMA care, offering the first oral, non-invasive therapy suitable for all ages
and disease severities at home. In North Macedonia, 15 SMA patients (pediatric and adults) are currently
receiving risdiplam in its liquid formulation. While efficacious and well-tolerated, the liquid form
presents challenges in daily practice, including cold-chain requirements, reconstitution by healthcare
professionals, syringe-based administration, plastic waste, and difficulties with self-administration,
particularly for patients with weaker motor function skills.

OBJECTIVE:
To evaluate the potential additional benefits of the newly approved risdiplam tablet formulation in
improving treatment convenience and patient independence, without compromising efficacy or safety.

METHODS:

Review of patient experiences from the two SMA centers in Skopje, the University Clinic of Pediatric
Diseases and the University Clinic of Neurology, combined with patient’s insights and bioequivalence
data from the Phase 1 study (NCT04718181), as well as early real-world evidence from countries where
the tablet formulation is already available.

RESULTS:

The bioequivalence study confirmed that risdiplam tablets provide the same systemic exposure (CNS
and peripheral tissues), high efficacy, and tolerability as the liquid formulation, which has been used by
over 18,000 patients worldwide. The tablet is indicated for patients older than 2 years and weighing
more than 20 kg, can be swallowed whole or dispersed in water, adapting to the patient's abilities. It is
room-temperature stable, eliminating the need for refrigeration and simplifying storage, transport, and
travel. Early-launch countries report improved patient satisfaction, greater independence, and reduced
caregiver burden. Blister packaging offers easier handling, particularly for patients with reduced motor
function.

CONCLUSION:

Given its multiple advantages in terms of convenience, independence, and quality of life, the risdiplam
tablet should be made available to the eligible SMA patients in North Macedonia without delay. This will
further optimize treatment experience alongside the already proven efficacy and safety of risdiplam.

Keywords: risdiplam, SMA, spinal muscular atrophy, tablet, convenience
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Introduction:

To describe the clinical and genetic findings in a girl diagnosed with a pathogenic variant c¢.625G>A
(p.Glu209Lys) in the PACS2 gene, highlighting its association with neurodevelopmental and
mitochondrial dysfunction.

Methods:

A comprehensive clinical evaluation was performed, including developmental and neurological
assessments, and imaging studies. Whole exome sequencing (WES) was conducted to identify the genetic
basis of the patient's condition, followed by segregation analysis in family members. Functional analysis
was referenced from existing literature to assess the impact of the identified variant.

Results:

The patient presented with global developmental delay, hypotonia, epilepsy, and subtle distinctive facial
features. According to the developmental assessment, mostly motor function was affected. Brain MRI
didn’t showed structural anomalies consistent with the disease’s manifestations. Genetic analysis
identified a heterozygous pathogenic variant c.625G6>A (p.Glu209Lys) in the PACS2 gene, confirmed by
segregation analysis as de novo. This mutation likely disrupted protein trafficking and mitochondrial
function, as suggested by previous functional studies.

Conclusions:

The c.625G>A (p.Glu209Lys) mutation in the PACS2 gene represents a pathogenic variant linked to a
severe neurodevelopmental deficit phenotype with mitochondrial dysfunction. PACS2 is a critical
regulator of intracellular trafficking, apoptosis, and mitochondrial-endoplasmic reticulum
communication. Variants in PACS2 are rare, with few reported cases in the literature. This case
underscores the importance of genetic testing in elucidating rare neurodevelopmental disorders and
expands the clinical spectrum associated with PACS2 mutations. Due to the rarity of PACS2 mutations,
additional research is also essential to develop evidence-based therapeutic strategies. Collaborative
efforts among clinicians and researchers in sharing case data are vital for enhancing our understanding
and management of PACS2-associated epilepsy
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Introduction

Posterior reversible encephalopathy syndrome (PRES) is a clinical/radiological syndrome characterized
by a headache, seizures, altered mental status and visual loss. It is characterized by white matter
vasogenic edema affecting predominantly the posterior occipital and parietal lobes of the brain. This
clinical syndrome is increasingly recognized due to improvement and availability of brain imaging,
specifically magnetic resonance imaging (MRI).

Case Report

We report the case of a 22-year-old female admitted at the Department for Urgent Neurology at the
University Clinic of Neurology with generalized tonic-clonic seizures, tremor, and extremity spasms in
the postpartum period. The patient had undergone Cesarean delivery four days earlier and had a history
of gestational hypertension, treated with Methyldopa. Initial presentation included confusion, impaired
consciousness and repeated convulsions, clinically consistent with eclampsia.

Laboratory evaluation revealed leukocytosis, elevated C reactive protein (CRP), and abnormal liver
enzymes, while electrolytes and renal function were within normal limits. Neuroimaging (computer
tomography (CT) and MRI)) demonstrated bilateral parieto-occipital hyperintensities, compatible with
Posterior Reversible Encephalopathy Syndrome (PRES). Ophthalmological examination showed no
significant retinal changes. Electroencephalography (EEG) confirmed diffuse cerebral dysfunction with
epileptiform discharges. Microbiology and infectious workup were negative.

The patient was treated with anticonvulsants (Levetiracetam, Valproate, Diazepam) and corticosteroids,
along with antihypertensive and supportive therapy. Control neuroimaging confirmed gradual regression
of the lesions. During hospitalization, neuropsychological assessment revealed mild cognitive deficits
(attention, memory, and visuospatial functioning), but with progressive improvement.

The clinical outcome was favorable: the patient achieved full recovery of consciousness, stabilization of
vital parameters, and significant motor and cognitive improvement. She was discharged with
recommendations for continuation of anticonvulsant, antihypertensive, and supportive therapy, with
scheduled outpatient follow-up.

Conclusion

This case highlights the diagnostic and therapeutic challenges of differentiating eclampsia-associated
seizures from PRES in the postpartum period. Prompt recognition, aggressive seizure control, blood
pressure management, and supportive care are essential for favorable neurological and systemic
outcomes.

Key words: posterior reversible encephalopathy syndrome (PRES), eclampsia, seizures
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Background

Post-traumatic gliosis is a recognized epileptogenic substrate associated with pharmacoresistant
seizures. Gliotic scarring alters cortical excitability, frequently resulting in difficult-to-control epileptic
seizures despite polytherapy with antiepileptic drugs (AEDs).

Case Report 1

A male patient developed epilepsy several months after head trauma, presenting with recurrent seizures
involving the left hemiface and limbs, occasionally progressing to status epilepticus. Brain MRI revealed
right parietal gliosis. Despite multiple AEDs-including carbamazepine, levetiracetam, clonazepam, and
phenobarbitone-seizures persisted with high frequency. Vagus nerve stimulation (VNS) was implanted,
and lacosamide was added, leading to a modest reduction in seizure burden.

Case Report 2

A 23-year-old female with right frontotemporal post-traumatic gliosis presented with seizures
consistent with frequent focal motor seizures involving the left hemiface and extremities, with
occasional secondary generalization. Optimized AED therapy-including carbamazepine, levetiracetam,
diazepam, and phenobarbitone-reduced seizure frequency to 1-2 episodes per month. Pregnancy during
follow-up limited further treatment adjustments. Neuromodulation was not pursued.

Discussion

Although both patients shared similar imaging findings and semiology, their clinical trajectories
diverged. The first case required VNS and extensive polytherapy, while the second achieved partial
control with AEDs alone. Comorbidities, particularly pregnancy, significantly influenced therapeutic
decisions. These cases underscore the heterogeneity of post-traumatic gliosis-related epilepsy and
highlight the complexity of achieving optimal seizure control.

Conclusion

Epilepsy secondary to post-traumatic gliosis requires individualized treatment strategies.
Neuromodulation may benefit highly refractory patients, whereas others may achieve meaningful seizure
reduction with AEDs alone. Careful consideration of comorbidities is essential to optimize outcomes and
quality of life.

Keywords: post-traumatic gliosis, refractory epilepsy, epileptic seizures, vagus nerve stimulation (VNS),
antiepileptic drugs (AEDs)
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Introduction:

Dilated cardiomyopathy (DCM) is associated with an increased risk of cardioembolic events, even in the
absence of atrial fibrillation (AF). The role of anticoagulation in these patients remains debated,
particularly in genetically mediated cases. We present a case highlighting the clinical implications of a
mutation in the TNNI3 gene in a patient with DCM and embolic stroke.

Case Presentation:

A 45-year-old woman with a known history of DCM and moderately reduced ejection fraction (EF 41%)
presented with sudden-onset aphasia, right-sided weakness, and visual field deficits. Brain MRI revealed
acute infarction in the left temporo-parieto-occipital region and a subacute infarct in the contralateral
temporal lobe-suggestive of a cardioembolic mechanism. Transthoracic echocardiography showed
chamber dilation and global hypokinesis, with no thrombus or valvular abnormality. Cardiac rhythm
monitoring confirmed persistent sinus rhythm. Although the TNNI3 mutation is rare and most commonly
associated with hypertrophic and restrictive cardiomyopathy, it has been sporadically reported in DCM
and may contribute to arrhythmogenic and thromboembolic risk.
Given the embolic stroke pattern, reduced EF, and genetic predisposition, the patient was started on
Rivaroxaban (20 mg daily), alongside optimized heart failure therapy and rehabilitation.

Discussion:

Although large trials such as WARCEF and COMMANDER-HF do not support routine anticoagulation in
heart failure patients in sinus rhythm, individual risk factors-such as embolic stroke patterns and
pathogenic mutations-may warrant deviation from guideline-based treatment. TNNI3 mutations,
though rare in DCM, may confer increased thromboembolic and arrhythmic risk, supporting
anticoagulation in selected cases.

Conclusion:

Genetic evaluation can refine thromboembolic risk stratification in DCM patients. In this case,
anticoagulation with a direct oral anticoagulant was justified despite the absence of AF. Personalized
therapy guided by clinical and genetic data may improve outcomes in complex cardioembolic
presentations.

Keywords:

cardioembolic stroke, dilated cardiomyopathy, TNNI3 mutation, heart failure, genetic testing,
anticoagulation
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Background

Van Maldergem syndrome (VMS) is a rare autosomal recessive disorder, with only 13 patients reported
to date. It is characterized by craniofacial anomalies, delayed neurodevelopment, skeletal deformities,
and involvement of multiple organ systems. Epileptic seizures have been only rarely described in VMS,
and their semiology appears to be heterogeneous. The estimated prevalence is well below 1 in 1,000,000
live births, with very few documented cases worldwide and even fewer associated with epilepsy.

Case presentation

We present a 15-year-old male with genetically confirmed VMS, renal agenesis, recurrent nephrolithiasis,
thoracolumbar scoliosis, and syringomyelia. He was admitted due to recurrent generalized myoclonic
jerks, predominantly occurring in the morning upon awakening, occasionally leading to falls and injuries.
EEG demonstrated bilateral high-voltage spike-wave and polyspike-wave discharges, predominantly
originating from the right temporoparietal region, with clear electroclinical correlation. Neuroimaging
revealed craniofacial dysmorphism and cortical atrophy without acute lesions. During hospitalization,
repetitive myoclonic seizures were captured with focal onset confirmed on EEG. Antiepileptic therapy
with levetiracetam was initiated, with recommendation for follow-up MRI.

Discussion

The neurological manifestations of VMS are broad, but epileptic seizures remain a rare and poorly
characterized feature. Most published cases focus on structural brain malformations and developmental
delay, with limited electroclinical data. Our patient’s presentation with generalized myoclonia expands
the recognized clinical spectrum of VMS and underscores the need for systematic epilepsy screening in
patients with complex genetic syndromes, even when seizures are not a well-established component.
Conclusion

This case contributes to the scarce literature on epilepsy in VMS, showing that generalized myoclonic
seizures may form part of the phenotype. Early EEG evaluation and neuroimaging are crucial for accurate
diagnosis and timely initiation of therapy in such exceptionally rare disorders.

Keywords:

Van Maldergem syndrome, epilepsy, generalized myoclonus, EEG, pediatric neurology
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Introduction: Aortic dissection is a rare life-threatening condition - it can present as an acute
neurological crisis, with catastrophic consequences if not recognized early. Although often considered a
vascular disease, its neurological symptoms can cause significant diagnostic confusion. The aim of the
case report is to highlight how this condition can mimic a stroke-like condition and how important is
to maintain high index of suspicion.

Case presentation: A 56-year-old male was brought to the Neurology Clinic with symptoms with acute
onset, namely altered consciousness, left-sided hemiparesis and dyspnea. The patient's history revealed
that he had been found lying on the floor, with vomiting and acute neurological symptoms. Upon
admission, the patient was agitated and somnolent, with positive left-sided pyramidal symptoms, while
the hemiparesis improved rapidly. A brain CT scan showed no intracranial hemorrhage. However, CT
angiography of the head and neck revealed dissection of the left carotid artery, raising suspicion of
aortic dissection. A subsequent CT angiography of the aorta confirmed Type A dissection (or DeBakey
type 1), with compression of the true lumen, resulting in hypoperfusion of vital organs, particularly the
kidneys and brain. Significantly elevated D-dimer levels (>10,000 ng/mL) confirmed the hypothesis of a
vascular catastrophic event, explaining the transient left-sided weakness and neurological symptoms as
a result of vascular insufficiency rather than a stroke. The patient was referred to a cardiovascular unit
for open aortic surgery and graft placement. Afterwards, the patient made regular neurological follow-
up examinations, and 2 years after the event, remains without over neurological residues.
Conclusion: Although acute pain remains the main clinical manifestation behind this condition, portion
of the patients present with without intense pain and show neurological symptoms that can be
consequence of vascular insufficiency or true brain infarction. Neurological mimics such as aortic
dissection can be masked as a stroke or other vascular diseases, and thus a multidisciplinary approach
is essential for rapid and accurate identification. Prompt recognition of this condition and timely
initiation of treatment could mean the difference between life and death.

Keywords: aortic dissection, neurological mimic, acute neurological deficit, CT angiography , vascular
insufficiency
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Case Report

Epileptic seizures, altered behavior and periods of confusion are common after the age of 65. Epileptic
seizures, originating in the temporal lobes, can present clinically in a variety of ways and can be difficult
to diagnose. Loss of consciousness may not be evident. Reported here is a rare case of a 69 year old
woman who presented with clinical features of depression, mood changes and periods of confusional
states but she was subsequently diagnosed as suffering from complex partial seizures due brain
tumor,that was not seen on Computed tomography. She made a partial recovery after neurosurgical
surgery of underlaying reason and now is on antiepileptic treatment. In conclusion this case highlights
the importance of history taking and clinical evaluation of older patients for causes other than primary
psychiatric illness and the need for video EEG monitoring in the psychiatric department. It also highlights
the importance of consideration of diagnosis of CPS in older patients.

Keywords: Complex Partial Seizures-Deppresion-Confusion-Brain Tumor-Antiepiletic Drugs
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Case Report

Posterior cortical atrophy (PCA) is a rare, early onset, neurodegenerative syndrome that is characterized
by impaired visuospatial/visual-constructional skills. This case reports a a 65 years old retired nurse,
with hypothireoosis and hypertension 10 years ago. who presented with clinical features of anxiety and
depression on 60 age. Two years later she started forgetting recent dates, mistakes while cooking and
reading, unable to read a wall clock. She was taken on ophtalmological examination, which cant explain
her symptoms. On her first neurologic visit was started antidepresant therapy and suggested futher
investigations. There were found visuospatial changes and changes in verbal episodic memory and
executive functions (CDT 's , mistakes in redrawing 2 and 3D figures, changes in semantic, episodic and
procedural memory, reduced spontaneous speech, naming and changes in understanding and
performing more complex tasks. The ability to read and writing are severely impaired. Below average
is also abstract thinking, simpler arithmetic operations are significantly affected.) NMR of the brain was
performed with a posterior parieto-occipital atrophy. The fammily refused futher clinical investigation.
We started therapy with s a cholinesterase inhibitor and NMDA antagonist. During following 4 years
with minimal changes on pschylogocial tests and she is functional in visuospatial orientation (she never
lost in a familiar space, cooks for herself, washes dishes, and gets dressed independently (sometimes
she makes mistakes, which additionally disturbs her), she sometimes has difficulties with making the
bed. In conclusion this case highlights the importance of differential diagnostic consideration of
affective and mood disorders and early forms of dementia.

Keywords: Posterior Cortical Atrophy-Deppresion- Alzheimer Dementia- cholinesterase inhibitors-NMDA
antagonists
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Case Report:

Lewy body dementia is an umbrella term that includes the clinical diagnoses of both Parkinson disease
(PD) dementia and dementia with Lewy bodies (DLB), making it the second most common degenerative
dementia. Because of the complexity of clinical presentation, it is often misdiagnosed and mistaken for
other dementias, which may result in administering inappropriate therapy. A 72-year-old woman,
retired ortophedic surgeon, was admitted with a severe psychomotor agitation and hallucinations that
lasted continuously in two weeks time and get worsened two days before. Two years before this
presentation, her husband noticed frequent phases of anxiety with severe tachycardia, rare cases of
night awakening, occasionally getting lost in a familiar space and she had sometimes visual
hallucinatoins Her family reported that occasionally they saw her staring off into space and had to
make an effort to get her attention. Neurological exam: She had mild rigidity in both arms and mild
bradykinesia bilaterally. She walked slowly with decreased stride length and limited arm swing. Pull
test was positive.Due to strong psychomotor agitation, haloperidol was administered parenterally, twice
5 mg for the next 5 days, and the patient's parkinsonism worsened to the point of akinesia. The
neuroleptic therapy was discontinued, a biperiden 5mg was given parenterally and the condition
improved the next day. In the following period, after the improvement of her condition and the ability
to swallow, intensive physical therapy for verticalization and walking was carried out. This case
highlights the role of the neurologist in making a clinical diagnosis in the absence of additional
investigations.

Key words: Lewy body disease, Hallucinations, Parkinsonian disorders, Dementia
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Introduction: CASPR2 antibody-associated autoimmune encephalitis (AE) in children isa rare
neurological disorder. CASPR2 antibody targets multiple epitopes of CASPR2 protein, which may lead to
brain inflammation and peripheral neuropathy. CASPR2 autoantibody disease has a variable clinical
phenotype that includes cerebellar syndromes, epilepsy, pain syndromes, movement disorders, sleep
disturbances, psychosis, altered consciousness and associations with neoplasms such as
thymoma. While tumors are uncommon in children with this form of AE, early diagnosis and
immunotherapy are crucial for a favorable outcome.

Methods: We present a case of a 5- year-old boy, admitted in PICU due to altered qualitative change
in the state of consciousness including somnolence and abnormal personality behavior. The parents
reported a history of seizure, which reoccurred during the hospitalization. Diagnostic workup included
complete blood work, extended infectious panels, neuroimaging including brain CT and brain MRI,
lumbar puncture with CSF analysis, and electroencephalography (EEG). Based on the clinical course,
neurological sign and symptoms, EEG abnormalities of encephalitis and CSF findings, further
investigation was directed toward autoimmune encephalitis. A panel of autoantibodies in blood and CSF
were performed, with particular emphasis on identifying autoimmune etiology of encephalitis and
epilepsy.

Results: Subsequent testing for neuronal autoantibodies revealed positive CASPR2 1gG antibodies in
blood presenting a key finding that confirmed the diagnosis of CASPR2 autoantibody-associated
neurological disease. Brain MRI revealed normal findings as well as thoracic CT scan. The treatment
included implementation of intravenous immunoglobulina as well as oral antiepileptic therapy with
Levetiracetam. Gradual clinical improvement was observed in the following days, with seizures cessation
and gaining of complete state of consciousness.

Conclusion: This case underlines the importance of including autoimmune encephalitis in the
differential diagnosis of pediatric patients with unexplained altered mental status and seizures. While
CASPR2 antibodies are more commonly associated with autoimmune encephalitis in adults, they should
not be overlooked in the pediatric population, especially when classical infections do not explain the
presence of neurological symptoms.

Keywords: autoimmune encephalitis, CASPR2 antibodies, epilepsy

65




Congress of the Macedonian
Neurological Society

MULTIPLE CAVERNOMA SYNDROME
- A CLINICAL CASE REPORT

Learta Alili Ademi?, Ardiana Beqiri-Jashari! , Mirzana Izeti Kolonja 1, Danilo Nonkulovski' , Menka
Lazarova, Blerim Ademi 2 Teodora Spasovska ' Anastasija Balevska®

TUniversity Clinic for children disease, department of neurology. Medical Faculty Skopje, North Macedonia
2 University Clinic of neurology, Skopje, North Macedonia

Introduction: Multiple Cavernoma Syndrome is a rare genetic disorder marked by many vascular
abnormalities in the brain and spinal cord. It can cause seizures, headaches, and intracerebral
hemorrhage and is frequently linked to mutations in the CCM1, CCM2, or CCM3 genes. While many
lesions are asymptomatic, others might lead to significant neurological consequences. Surgical
intervention may be considered for symptomatic or bleeding lesions, but conservative therapy is favored
in stable situations.

Case report: Here we report a case of a 12-years-old boy who was hospitalized due to unilateral right
sided diplopia and paresis of n.abducens. A variety of laboratory tests, biochemical analyses, were done,
all of which revealed normal findings. The brain and orbital MRI with contrast revealed multiple
cavernous malformations, the most pronounced change in the pons, as well as some lesions with
bleeding in the subacute phase. A lumbar puncture was performed to examine the cerebrospinal fluid,
which revealed clear cerebrospinal fluid unescorted by pleocytosis as well as proteinorachia, meanwhile,
the electrophoregram showed evidence of an active immune response in the CNS. Electroencephalogram
was conducted revealing regular alpha rhythm unaccompanied by spike waves and complexes. In
addition genetics support multiple cavernous syndrome. During the hospital admission, the patient
received conservative care as well as anti-edematous and anti-inflammatory treatment, with a slight
improvement of the general state, neurological signs and the visual sight and perception.

Conclusion: Early diagnosis with advanced MRI methods and genetic screening is crucial for risk
assessment, treatment planning, and family counselling and prevents serious brain-related
complications.

Keywords: Multiple Cavernoma Syndrome; Diplopia; Genetic mutation
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Introduction: Ischemic stroke in the children remains a diagnostically grueling condition due to its low
prevalence and variable clinical donation. Hemiparesis is a frequent incarnation, yet the underpinning
etiology and long- term issues are frequently miscellaneous. Timely neuroimaging, particularly MRI, is
essential for evidence and characterization of cerebral infarction. In recent times, the identification of
thrombophilic threat factors through inheritable testing has contributed to a deeper understanding of
pediatric stroke pathophysiology. Objectives: To estimate the neurological features, neuroimaging
findings, and neurological issues of sixteen pediatric cases with MRI- verified cerebral ischemic stroke,
presenting with hemiparesis and seizures, and to probe factors contributing to the variability in their
neurological sequelae.

Methods: Sixteen children with cerebral ischemic stroke verified with brain magnetic resonance imaging
(MRI). Clinical data, including neurological sign and symptoms, and neuroimaging results, were collected.
Due to seizures electroencephalography was performed. Inheritable analyses for thrombophilic gene
mutations were also performed as well as cardiological examination including echocardiography and
electrocardiography.

Results: All sixteen patients had ischemic lesions identified on MRI, with lesion locations varying among
individuals. All patients presented with hemiparesis and 13 patients manifested symptomatic epilepsy.
All patients were initiated on antiepileptic drugs due to seizures. All of the tested patients had
abnormalities detected on thrombophilic gene panel testing, revealing homozygous mutations associated
with hypercoagulability. Long-term outcomes varied, with differences in motor, cognitive, and sensory
deficits observed.

Conclusions: Pediatric ischemic stroke poses significant diagnostic and therapeutic challenges due to
its diverse presentations and multifactorial etiologies. In this series of 16 pediatric ischemic stroke
patients, diversity in neuroimaging, genetics, and clinical profiles underscores the multifactorial nature
of outcomes. Early MRI, genetic evaluation, and cardiological screening are critical for accurate diagnosis
and tailored intervention. Despite uniform seizure presentation and hemiparesis, outcomes ranged
widely-reinforcing the need for structured, early rehabilitation and multidisciplinary follow-up. These
elements are essential for improved motor recovery, seizure control, and long-term quality of life in this
vulnerable population.

Keywords: cerebral ischemic stroke, hemiparesis, symptomatic epilepsy
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Introduction

Spinal muscular atrophy (SMA) is an autosomal recessive neuromuscular disorder caused by
homozygous deletions or mutations in the SMN1 gene. Disease severity is modulated by the
number of SMN2 gene copies, which influences the production of functional SMN protein. SMA
type 3 typically presents after 18 months of age with variable proximal muscle weakness.

We report a familial case of three siblings diagnosed with SMA type 3, all carrying three copies
of the SMN2 gene, who demonstrate marked intrafamilial phenotypic variability and individual
therapeutic requirements and responses.

Methods

Clinical data were retrospectively collected, including neurological assessments and genetic
testing. SMA diagnosis was confirmed by homozygous SMN1 deletions with three SMN2 copies
in each sibling. Maternal testing identified a 2+0 silent carrier status, confirmed by g.27134T&gt;G and
g.27706-27707delA polymorphisms.

Case Presentations

Patient 1: A 6-year-old boy presented with only mild exertional fatigue. SMA type 3 was
confirmed genetically. He was started on risdiplam and remains clinically stable with no disease
progression.

Patient 2: A 15-year-old male exhibited progressive proximal weakness, gait difficulty, tongue
fasciculations, and polyminimyoclonus. Diagnosed at age 14, he began risdiplam with reported
stabilization and slight motor improvement.

Patient 3: A 19-year-old female remains asymptomatic despite genetic confirmation. She has no
clinical or neurophysiological evidence of motor neuron involvement to date. She is under
routine clinical surveillance for early signs of disease manifestation.

Conclusion

Intrafamilial phenotypic variability in siblings with identical SMN1 mutations and SMN2 copy
number is a well-documented and important aspect of SMA. While genetics provide a
foundational understanding, additional biological, environmental and stochastic factors
modulate the clinical picture. Recognizing and studying this variability is crucial for both clinical
management and research into future therapeutic targets.

Keywords: spinal muscular atrophy, intrafamilial phenotypic variability , SMA type 3,
Risdiplam.
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Background: Subcortical band heterotopia (SBH), or “double cortex,” is a rare neuronal migration
disorder. DCX-related disorders include classic thick lissencephaly-typically more severe anteriorly and
usually seen in males—and SBH, which predominantly affects females. Onset of focal seizures with
secondary generalization during adolescence is uncommon, making diagnosis more challenging.

Case Report:We present a 14-year-old female with new-onset focal seizures progressing to secondary
generalization. EEG revealed focal epileptiform discharges in the right frontal region with contralateral
spread. The patient also exhibited behavioral difficulties consistent with mild intellectual disability.
Lamotrigine therapy was initiated and successfully achieved seizure control. Brain MRI showed
predominantly frontal, symmetric subcortical bands beneath the cortical ribbon-findings consistent with
SBH (“double cortex”). Genetic testing identified a de novo heterozygous DCX mutation, supporting the
clinical diagnosis. The patient and her family received cognitive support and genetic counseling. Seizures
in DCX-associated SBH typically begin in childhood but may, as in this case, present in adolescence or
early adulthood-especially when the heterotopic band is thin. MRI, in particular, reveals the
characteristic symmetric subcortical bands (often frontal predominant) and helps determine the extent
of cortical involvement, which correlates with cognitive and behavioral outcomes. Our patient
demonstrated mild intellectual disability and behavioral issues, consistent with prior reports that link
band thickness to neurodevelopmental impairment. Phenotypically, heterozygous females usually exhibit
a milder form compared to males with classic lissencephaly. There is significant variability between-
and to a lesser extent, within-families, with severity roughly correlating to the thickness and extent of
the subcortical band on imaging.

Conclusion:This case highlights the value of MRI in diagnosing DCX-associated “double cortex” in
females presenting with adolescent-onset focal epilepsy. Genetic testing is essential for confirming the
diagnosis, guiding prognosis, and informing family counseling. Early recognition enables optimized
seizure management, cognitive support, and informed family planning.

Keyword: Subcortical band heterotopia, DCX mutation, genetic epilepsy
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SINGLE-IMAGE EEG INTERPRETATION: MULTIMODAL LARGE LANGUAGE MODELS RIVAL
EXPERT NEUROPHYSIOLOGISTS

Marija Stojanovska’, Ana Doneva’ Marija Trajkova Petkovska’®, Zorica Vasileva*
Department of Neurology GCH 8th of September Skopje Macedonia, Department of Neurology Clinical
Hospital Stip Macedonia, Faculty of Medical Sciences, Goce Delcev University, Stip, Macedonia

Introduction

Electroencephalography (EEG) is a noninvasive diagnostic technique and it's interpretation requires
extensive training, limiting access in underserved regions. This study evaluates multimodal large
language models (LLMs), xAl's Grok and OpenAl's ChatGPT, against certified neurophysiologists in
interpreting EEG patterns from single image, aiming to provide a cost-effective, accessible tool for
preliminary assessments.

Methods

We analyzed 30 anonymized EEG images (10 normal, 10 epileptiform, 5 slow-wave, 5 artifact/mixed)
from clinical sources, standardized in 10-20 bipolar montage (50 pV/mm, 30 mm/s). LLMs interpreted
images blindly, then with patient details (e.g., age, symptoms) Neurophysiologists provided independent
interpretations. Accuracy, sensitivity, and specificity were calculated.

Results

Grok achieved 95% accuracy, ChatGPT 93%, with ~5% misclassifications (e.g., artifacts as spikes),
agreeing with experts interpretations. LLMs outperformed in speed (seconds vs minutes). Unlike CNNs
(pattern-focused) or RNNs (sequence-focused), LLMs provided reasoned written reports.

Conclusion

This study highlights multimodal LLMs' potential in EEG interpretation from single image, offering high
accuracy at negligible cost. By assisting workloads and giving free access, these tools can support
education, clinical effectivness and global reach in neurophysiological report interpretations mainly
helping, not replacing human expertise. Further studies with larger datasets are warranted for more
accurate results. In the future as the Al expansion curve progresses and LLMs become more sophisticated
and advanced the gap between professionals and Al will shrink and probably match their human
counterparts. However, today the technology is already here in a simple one-click, ready to use solution
that holds promise for assisting clinical neurology.

Keywords: EEG interpretation, large language models, artificial intelligence, neurology, diagnostics
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WHTEPNPETALIUJA HA EEl OA EAUHEYHA CNUKA: MYATUMOOANHWU TONEMU
JASU4HU MOAENU HACNPOTWU EKCNEPTU HEBPOPU3UOJIO3U

Mapuja CmojaHoscka’, AHa [oHesa?, Mapuja Tpajkoea llemkoecka’®, 3opuua Bacunesa®

'00den 3a Hesponoauja, J3Y padcka onwma 6onHuya ,8-mu Cenmemepu®, Ckonje, MakedoHuja
“09den 3a Hesposozuja, KnuHuyka 6osaHuua Wmun, MakedoHuja

*bakynmem 3a MeOQUUUHCKU Hayku, YHueepsumem ,loue [enwes®, Lmun, MakedoHuja

Bosep

EnextpoeHuedanorpadpujata(EEN) e HemHBasMBHa AmjarHoCTMYKAa MeToAa Ynja MHTepnpetauuja bapa
obemMeH TPeHWHT W UCKYCTBO, LUTO r0 OrpaHWyyBa Hej3MHWMOT NpUcTan BO HeJ0BOJSTHO Pa3BUeHU PervoHu.
OBaa cTyAmja ja oueHyBa NpUMeHaTa Ha MyNTUMOAENHW roneMu jasuyHu Mogenu (LLMs), Grok Ha XAl
n ChatGPT Ha OpenAl, Bo cnopeaba co cepTuduumpaHn HeBpodU3MO0I03n Npy UHTepnpetaumja Ha EEM
04, eaMHeYHa CnWka, co Len obesbenysarbe epTUHA M JoCTanHA anartka 3a NPeMMUHAPHW MPOLeHKM.
Metogu

AHanusunpanu 6ea 30 aHoHMMU3Mpanun EEM chumku (10 HopmanHu, 10 co ennnenTMdopMHU NpoMeHHU,
5 co baBHu bpaHoBu 1 5 co apTedaktu/Mewanu). Cute bea cranpapavsmpanu co 10-20 bunonapHa
MoHTaxa (50 uV/mm, 30 mm/s). LLM mogenuTte npo MHTepnpetupaa ,cneno” (camo of, cinka), a notoa
CO [OMNOMIHWUTeNIHX KAIMHWYKW nogaTtoun (Bo3pact, cumntomu). HeszaesucHo EEl ru aHanusupaa u
HeBpodu3nonosmute. [pecMeTaHn bea TOYHOCT, CEH3UTUBHOCT W cneunduyHOCT.

Pesyntatu

Grok nocturHa 95% touHoct, a ChatGPT 93%, co npubnnxHo 5% norpewHn knacupukaumm (Ha npumep,
apTedakTM MHTEpNpeTUpaHW Kako wwuneu-bpaHosu). Pesyntatute bea BO COrNacHOCT CO eKCnepTckuTe
uHTepnpetauuun. LLM mogenute bea 3HaumtenHo nobp3u (CekyHan HacnpoTv MUHYTH). 3a pa3nuka of
CNN unn RNN mogenu, LLM obe3beawuja norvyHo CTPYKTYpUPaHU NULWAHW U3BELUTaM.

3akny4ok

OBaa cTyauja ja noteHuMpa npumeHaTta Ha LLM Bo uHTepnpertaumja Ha EE of camka co BUCOka TOYHOCT
n MuHuManHu Tpowouw. Co onecHyBare Ha paboTtata v becnnateH npucTan, oBMe anaTkm MoxaT Aa ja
noaapxar efdykaumjarta, KNMHMYKaTa epukacHocT M rnobanHa AOCTANHOCT, acMCTMPAjKK, a He Aa ja
3aMeHaT yoBeykaTa ekcneptu3a. [loTpebHu ce norosieMu cTyguu 3a AONOAHWTENHA Banugusauuja.
[leHec TexHonormjata e Beke QOCTanHa Kako eaHOCTaBHO ,one-click” peweHne wTo BeTyBa 3HayajHa
NOMOL BO KAWHWYKATA HEBPONOruja.

KnyyHn 360poeu: EEl wHTepnpetauuja, ronemMu jasvyHu MOAeNM, BellTayka WHTeAUreHumja,
HeBpO/IOrkja, AWjarHoCTUKa
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CHOREA AS NEUROLOGICAL MANIFESTATION OF SYSTEMIC LUPUS ERYTHEMATOSUS - A
CASE REPORT

Petar Kuzmanovski'; Slobodanka Sazdova Burneska? Igor Kuzmanovski®

'General Hospital - Prilep
“University Clinic for Neurology, Department of developmental neurology - Skopje

ABSTRACT

Introduction. Neuropsychiatric lupus (NPSLE) is the least understood yet perhaps the most prevalent
manifestations of lupus. It affects 22% to 95% of the pediatric patients with SLE. Chorea is rare
manifestation and often other etiologies are more common in pediatric population. Case report. In this
case we present a 14 years old female with involuntary movements of the left side extremities. She had
been diagnosed with SLE two years earlier, characterized by a rash, joint pain and positive antinuclear
antibodies (ANA). She had been receiving treatment with hydroxychloroquine, immunosuppressant and
corticosteroids for disease control. Also with this case we present the steps of making the diagnose, the
clinical manifestation and the therapeutic pathway that we chose with high pulse dose of corticosteroids.
Conclusion. Chorea as a neurological manifestation of SLE is rare but important, particularly in
adolescent patients. While it can be part of the neuropsychiatric lupus spectrum, it is often misdiagnosed
or underrecognized. The pathophysiology of chorea in SLE is not entirely understood but is thought to
involve a combination of vascular changes, direct autoimmunity against brain tissue, and perhaps
inflammatory cytokines affecting the basal ganglia, which are involved in the control of movements.

Key words: Systemic lupus erythematosus, neuropsychiatric lupus, pediatric NPSLE
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BACKGROUND

Adults living with spinal muscular atrophy (SMA) in North Macedonia face a complex care landscape
shaped by limited resources, centralized treatment access, and systemic challenges. A national report,
developed as part of the European SMA adult care benchmarking and OdySMA initiatives, provides a
comprehensive overview of the current state of adult SMA care in North Macedonia and identifies areas
for improvement.

OBJECTIVE
To assess the accessibility, quality, and structure of care for adults living with SMA, and to inform policy
and clinical practice changes by benchmarking national data against European standards.

METHODS

Data was collected via structured surveys and interviews involving healthcare professionals (HCPs) and
the patient organization STOP-SMA. The analysis focused on transition pathways, care continuity,
multidisciplinary team availability, treatment access, social support, and national policy frameworks.

RESULTS

Key strengths include access to disease-modifying therapies (notably risdiplam), government funding
for rare disease treatments, and active patient advocacy. However, critical gaps persist. Transition from
pediatric to adult care is unstructured and unsupported by formal protocols. Multidisciplinary care is
lacking, with most adults seeing a neurologist only once yearly. Centralization of treatment poses
significant logistical challenges for patients. Standards of care exist but are not fully aligned with patient
needs, and adult patients have limited access to assistive devices, trained caregivers, and social or
educational support. The absence of a dedicated SMA registry further limits data-driven policy
development. While training for HCPs exists, there is no structured education for caregivers or personal
assistants.

CONCLUSION

Adult SMA care in North Macedonia remains fragmented and underdeveloped. Coordinated national
action is urgently needed to improve the transition process, expand multidisciplinary care, decentralize
treatment access, and strengthen social and caregiver support systems. The findings underscore the
importance of integrating patient voices and empowering national stakeholders to align care delivery
with real-world needs, ensuring sustainable improvements in quality of life for adults living with SMA.

Keywords: SMA, spinal muscular atrophy, care, adult
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$PABPUEBA BOJIECT NMPUKA3 HA CNYYA)

Cumona Mepuakoscka, becapta Kagpuja, [paraHa lMetposcka LiBeTkoBcka
YuusepauTetcka KnuHuka 3a Hesponoruja, KnuHunykun uentap Ckonje

Boeep: Fabry 6onecta e petko X-xpoM030MCKO Hac/ile4HO IM3030MasnHo 3abonyBare Npean3BMKaHo 04
MyTaumja Bo GLA reHoT, co peduuMT Ha eH3MMOT «o-ranaktosmgasa A u akymynaumja Ha
rnmkocduHronmnuamn. bonecta e MyntucucTeMcka, co 3adareHoct Ha bybpesuTe, cpueto M HepBHWOT
cucTeM.

Marepujan un metoaum: lpukaxysame cnyyaj Ha 46-roguweH nauueHT co reHeTcku notepgeH Fabry
CMHAPOM, CfiefleH W TpeTuMpaH 04 CTpaHa Ha Hedpponor co cneunduyHa Tepanuja. HanpaseHu bea
MarHeTHa pe30HaHLa Ha MO30K, enektpoMuorpaduja (EMIN) n HeBpoNCMXonoLWKo TecTuparse.
Pe3yntartu: [laumeHTOT npe3eHTUpaLLle HeBPONOWKN MaHWPecTaumu Ha LeHTPanHMOT U nepudepHMoT
HepseH cucteM. MRI nokaxa Myntunau npoMenun Bo benata Maca Ha LHC kapaktepuctuynm 3a Fabry
bonect, EMI" noTeBpau Tewka nepudepHa Hesponathja, a HEBPOMNCMXONOLWKOTO TECTUPaHe yKaxa Ha
KOTHUTWUBHW Seduumntu.

3aknyyok: 0BOj Cyyaj ja HarnacyBa BaXHOCTA HA MyNTUAMCUMNAWMHAPHMOT NpUCTan W pefoBHWOT
MOHUTOPWHT Kaj Fabry bonect. PaHoTo npeno3HaBare v HaBpeMeHaTa Tepanuja Moxar Aa ja 3abasar
nporpecujaTa v Aa ru HamanaT HeBpOJIOLIKUTE KOMMNINKALMK.

KnyuHu 36opoeu: Fabry bonect, GLA mytaumja, MRI, EMG, KorHUTMBHU HapyllyBaka
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FABRY DISEASE CASE REPORT

Simona Perchakovska, Besarta Kadrija, Dragana Petrovska Cvetkovska
University Clinic of Neurology, Clinical Center Skopje

Introduction: Fabry disease is a rare X-linked lysosomal storage disorder caused by mutations in the
GLA gene, leading to deficiency of the enzyme a-galactosidase A and accumulation of glycosphingolipids.
The disease is multisystemic, affecting kidneys, heart, and the nervous system.

Material and Methods: We present a case of a 46-year-old patient with genetically confirmed Fabry
disease, followed and treated by a nephrologist with specific therapy. Brain MRI, electromyography
(EMG), and neuropsychological testing were performed.

Results: The patient presented with neurological manifestations involving both the central and
peripheral nervous systems. MRI revealed white matter changes consistent with Fabry disease, EMG
confirmed peripheral neuropathy, and neuropsychological testing demonstrated cognitive deficits.
Conclusion: This case highlights the importance of a multidisciplinary approach and regular monitoring
in Fabry disease. Early recognition and timely therapy may slow disease progression and reduce
neurological complications.

Keywords: Fabry disease, GLA mutation, MRI, EMG, cognitive impairment
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Introduction

Neuromyelitis Optica Spectrum Disorder (NMOSD) is a rare, relapsing autoimmune disorder of the central
nervous system, primarily affecting the optic nerves and spinal cord. Most commonly associated with
anti-AQP4 antibodies, NMOSD can lead to severe neurological disability and blindness if left untreated.
. Recent advances in targeted immunotherapies, including monoclonal antibodies, have transformed the
treatment paradigm, significantly reducing relapse rates and improving long-term functional outcomes

Objective
To provide an overview of the current epidemiological data, clinical characteristics, and treatment
outcomes of NMOSD in North Macedonia.

Methodology

A retrospective analysis was conducted using patient history files from the University Clinic of Neurology
in Skopje, reviewing all confirmed NMOSD cases based on clinical, serological, and imaging criteria.
Diagnosis was based on the 2015 International Panel for NMO Diagnosis (IPND) criteria. Demographics,
disease phenotype, AQP4-IgG serostatus, treatment regimens, adverse events, relapse rates, and
Expanded Disability Status Scale (EDSS) outcomes were recorded.

Results

To date, 24 patients have been diagnosed with NMOSD in North Macedonia, with an incidence of 1-2
new cases annually. The majority of patients (86%) are female, with a mean age of 39 years. Among
them, 59% (n=14) are AQP4-IgG seropositive. All 14 patients eligible for treatment with satralizumab
are currently receiving it. Satralizumab (Enspryng®) is the only registered and available treatment for
AQP4-positive NMOSD in the country. No adverse events or treatment discontinuations have been
reported to date. Importantly, all treated patients have remained relapse-free, with a trend toward EDSS
stabilization or improvement.

Conclusion

Although NMOSD remains a rare condition in North Macedonia, current management—centered around
early diagnosis and treatment with satralizumab-shows promising clinical outcomes, including stable
or improving disability scores and complete relapse prevention in treated individuals. Continued
monitoring and awareness, as well as earlier diagnostics, remain critical for optimizing care for this
vulnerable patient population.

Keywords: NMOSD, satralizumab, AQP4, disability, treatment

76




Congress of the Macedonian
Neurological Society

CUHAPOM HA FOPEHE BO YCTATA U AUJABETUYHA NONUHEBPONATUJA -
KOUHUMWAEHUWUIA UNU KOPENALWUJIA?

Mpukas Ha cnyyaj

T. Nenesa-Crowescka', C. Hukonocka?, b. Ctowescku3, M. Hukonocku?, [1. Bersanoscku?
1T0b ,8-mu CentemBpu” - Ckonje

2 YK 3a YBo, Hoc v rpno - Ckonje

3 YK 3a Nynmonorunja u anepronoruja - Ckonje

4YK no Xupypwku bonectu ,Cs. Haym Oxpuacku® - Ckonje

CuHapomot Ha ropewse Bo ycrata (CMY) npetctaByBa peTkO KAMHWYKO HapyllyBake, KapaKTepu3npaHo
CO XpOHMYHA Bonka W YyBCTBO Ha Meyere BO K/AMHWYKM HempOMeHeTa OpanHa C/y3Huua, Koe Tpae
HajManky YeTMpU A0 LWeCT Meceum.

Bo 0Boj TpyA ce npe3eHTMpa cnyyaj Ha 56-roAuwHa nauMeHTKa Co XpoHWYHA, AMdy3Ha opanHa bonka
CO kapakTep Ha neyewe. [lnjarHo3ata Ha CMY bewe noctaBeHa NO TeMeSIHO WMCKAydyBake Ha HU3a
AvdepeHUMjanHn AnjarHo3un, Mery Kou opafiHa KaHAMAwWja3a, BNakHecTa fieykonnakunja, opaneH MxeH
NNaHyc, NokanHn MHOEKTUBHWM MpoLecH, BUPYCHW eTuonoruu, ractpoesodareanHa pedpnykcHa bonecr,
aBTOMMYHW COCTOj6M Kako peymaTouaeH apTpuUTUC W CMCTeMCKM Jflynyc epuTeMaTogec, Kako W
HYTPUTUBHM SeduumnTu.

JononHutenHute ucnutyBawa ondatuja NabopaToOpUCKM aHANM3W, BKIYYyBajKM KOMMIETHA KPBHA
cnuka, bruoxeMuckm naHen u ogpenysake Ha HbAc, Koj ykaxa Ha nowo perynupaH gunjabetec Menutyc.
MarHeTHa pe3oHaHua Ha Mo3ok (co TOF cepuwja) He nokaxa nNaTosoOWKM HAOAW, AoAeKa
enektpomuoHesporpagujata (EMHIN) pape pesyntatm BO Hacoka Ha AujabeTmyHa nonuHesponaTtuja.
®Pun3nKanHMoT nperneq He OTKPU cneunduyHM OpasHXM NpoMeHW, Ho Bea eBMAEHTUPAHU KIIMHWUYKK
3Hauwu Ha nepudepHa NonnHesponaTtuja.

Co ornep Ha KAMHWMYKATA CAMKa, pes3ynTaTuTe 04 WCMUTYyBakata M UCKAYYYBaHeTo Ha ApYrn MOXHU
eTnonoruv, nocTaseHa e BepojaTHa aujarHosa Ha CI'Y. MNaumeHTkaTa bewe TpetpaHa ambynaHTCcku, co
aKLeHT Ha egykauuja U cuMnNToMarcka Tepanuja.

OBoj cnyyaj npeTcTaByBa pefoK KAMHUYKK npuMep, co orned geka CI'Y HajuecTo ce jaByBa Kaj eHW BO
nocTMeHonay3a, a nNaTodu3MoNoLLKMTe TeOpUM HajyecTo ja BKyyyBaaT ynorata Ha ecTporeHckata
Mogynaumja Bo NpeHocoT Ha bonka. [JnjarHoCTMYKMTE KpUTepuyMu v TepaneBTckute ctpaterum 3a CMY
Cé ywTe eBONyMpaaT, a OBOj NpWKa3 AaBa AONONHUTENEH YBUA BO MOXHWTE KAMHWYKM NpUCTanu M
noTeHumjanHarta nosp3aHoct nomery CIY n gujabetnyHa nonvHesponatwja.

Knyunu 36oposu: CnHapoM Ha ropere BO ycTata, AvjabeTnyHa nonvMHeBponaThja, XpOHUYHA OpasiHa
bonka, HesponaTuja
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BURNING MOUTH SYNDROME AND DIABETIC POLYNEUROPATHY - COINCIDENCE OR
CORRELATION?

Case Report

T. Deleva Stoshevska', S. Nikoloska?, B. Stoshevski®, M. Nikoloski*, D. Veljanovski’
' General City Hospital “8th September” - Skopje

2 University Clinic for Ear, Nose and Throat - Skopje

* University Clinic for Pulmonology and Allergology - Skopje

“ University Clinic for Surgical Diseases “St. Naum Ohridski” - Skopje

Burning Mouth Syndrome (BMS) is a rare clinical disorder characterized by chronic pain and a burning
sensation in clinically normal oral mucosa, persisting for at least four to six months.

This paper presents the case of a 56-year-old female patient with chronic, diffuse oral pain of a burning
nature. The diagnosis of BMS was established after a thorough exclusion of numerous differential
diagnoses, including oral candidiasis, hairy leukoplakia, oral lichen planus, local infectious processes,
viral etiologies, gastroesophageal reflux disease, autoimmune conditions such as rheumatoid arthritis
and systemic lupus erythematosus, as well as nutritional deficiencies.

Additional investigations included laboratory tests, comprising a complete blood count, biochemical
panel, and HbA1c measurement, which indicated poorly controlled diabetes mellitus. Brain MRI (with
TOF sequence) revealed no pathological findings, while electromyoneurography (EMNG) results were
suggestive of diabetic polyneuropathy. Physical examination did not reveal specific oral changes, but
clinical signs of peripheral polyneuropathy were evident.

Considering the clinical presentation, diagnostic findings, and exclusion of other potential etiologies, a
probable diagnosis of BMS was established. The patient was treated on an outpatient basis, with an
emphasis on patient education and symptomatic therapy.

This case represents a rare clinical scenario, given that BMS most commonly occurs in postmenopausal
women, with pathophysiological theories often implicating estrogen-mediated modulation of pain
receptors. Diagnostic criteria and therapeutic strategies for BMS are still evolving, and this case provides
additional insight into potential clinical approaches and the possible association between BMS and
diabetic polyneuropathy.

Keywords: Burning Mouth Syndrome, diabetic polyneuropathy, chronic oral pain, neuropathy
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INTRODUCTION:
Ocrelizumab (OCREVUS®) is a high-efficacy therapy for both relapsing and primary progressive multiple
sclerosis (MS). The recent introduction of a subcutaneous (SC) formulation offers potential advantages
over the intravenous (IV) infusion in administration efficiency, patient satisfaction, and healthcare
resource optimization. This study presents the first real-world data from the Balkan region following its
implementation.

OBJECTIVE:

To assess real-world outcomes, patient satisfaction, and healthcare professional (HCP) experience
following a transition from IV to SC ocrelizumab, alongside its use for initiating therapy in ocrelizumab-
naive MS patients.

METHODS:

Between March and September 2025, all MS patients (n=95) on maintenance ocrelizumab at our clinic
were transitioned to the SC formulation. Additionally, 60 ocrelizumab-naive patients initiated therapy
directly with SC formulation. Efficacy, safety events, patient-reported satisfaction, and HCP feedback on
administration time and workflow were collected prospectively.

RESULTS:

A 100% conversion rate from IV to SC was achieved without treatment interruption, and all 60
ocrelizumab-naive patients successfully commenced therapy. Efficacy was maintained, with no relapses
or new MRI activity observed during follow-up. The safety profile was favorable, with no serious
injection-related reactions. Patient satisfaction was exceptionally high, with over 90% reporting a
“significantly better” experience. For HCPs, the total administration and observation time per patient
was reduced from approximately 5-6 hours to under one hour, substantially increasing the clinic capacity
and decreasing the burden of work.

CONCLUSION:

The complete transition to SC ocrelizumab is feasible, safe, and maintains treatment efficacy. The SC
formulation significantly enhances the treatment experience for both patients and HCPs, optimizes
healthcare resources, and facilitates timely initiation of high-efficacy therapy. These real-world findings
support SC ocrelizumab as a new standard of care in MS management.

Keywords: Multiple sclerosis, Ocrelizumab, Subcutaneous, Patient satisfaction, Real-world data, SC
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INTRODUCTION:

Ocrelizumab (OCREVUS®) is a high-efficacy therapy for both relapsing and primary progressive multiple
sclerosis (MS). The recent introduction of a subcutaneous (SC) formulation offers potential advantages
over the intravenous (IV) route of administration, including improved administration efficiency, greater
patient satisfaction, and optimized healthcare resource utilization.

OBJECTIVE:

To present the first preliminary real-world experience with ocrelizumab SC in the Balkan region,
evaluating patient outcomes, satisfaction, and healthcare professional (HCP) experience following the
transition from IV to SC administration in MS at the University Clinic of Neurology, Skopje.

METHODS:

Between February and August 2025, all MS patients (n=95) receiving maintenance ocrelizumab were
transitioned to the SC. In parallel, 55 ocrelizumab-naive patients initiated treatment directly with
ocrelizumab SC. Data on efficacy, safety, patient’s preference, and HCP feedback regarding
administration time and workflow were retrospectively collected during routine clinical practice.

RESULTS:

A complete conversion from IV to SC ocrelizumab was achieved; 55 ocrelizumab-naive patients
successfully initiated SC therapy. Efficacy was preserved, no clinical relapse(s) reported during the follow-
up period. The safety profile was favorable, no serious injection-related reactions. Two-thirds of patients
reported high satisfaction with the SC comfort and convenience, and 85.7% expressed a preference to
continue with SC administration. HCPs's administration and observation time decreased from
approximately 5-6 hours with IV infusion to under 1 hour with SC dosing, markedly improving workflow
and clinical capacity.

CONCLUSION:

Transition from IV to SC ocrelizumab in routine practice is feasible, safe, and effective. The SC
formulation reduces treatment burden, enhances HCP's efficiency, and optimizes healthcare resources
while maintaining clinical efficacy. These preliminary real-world findings support ocrelizumab SC as a
new, patient- and system-friendly standard of care in MS management.

Keywords: multiple sclerosis, Ocrelizumab, Subcutaneous, Real-world data, SC, MS
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Introduction:

Central Pontine Myelinolysis (CPM) is a severe demyelinating disorder within the spectrum of Osmotic
Demyelination Syndrome (ODS), most often related to correction of chronic hyponatremia in predisposed
patients, such as those with alcohol use disorder. Manifestations include dysarthria, dysphagia,
quadriparesis, pseudobulbar affect, and altered consciousness. Diagnosis relies on magnetic resonance
imaging (MRI). No specific therapy has been established, and treatment is usually supportive.

Case Report:

A 30-year-old male with chronic alcohol and methamphetamine use was initially admitted to the
Infectious Diseases Clinic due to profuse vomiting. Laboratory tests revealed hyponatremia, which was
corrected according to standard guidelines. Shortly after correction, his neurological status worsened
with somnolence, spasticity, anarthria, and pseudobulbar affect. Upon transfer to the University Clinic
of Neurology, serum sodium and other laboratory parameters were within normal range. Neurological
examination revealed a Glasgow Coma Scale score of 12, limb rigidity, and a positive glabellar tap sign.
Cerebrospinal fluid analysis showed nonspecific intrathecal IgG synthesis. MRI demonstrated symmetric
T2/FLAIR hyperintensities in the pons and bilateral thalami, confirming CPM.

Treatment and Results:

Supportive care was initiated, including vitamin supplementation (thiamine, folate, B12). High-dose
corticosteroid therapy with gradual tapering was administered, after which the patient showed marked
improvement: recovery of motor function, restoration of speech, and resolution of somnolence. He was
discharged ambulatory with assistance and returned one month later fully independent.

Conclusion:

CPM may occur even after seemingly appropriate correction of hyponatremia, particularly in patients
with chronic alcoholism. Although corticosteroids are not standard treatment, this case demonstrates
unexpected recovery following high-dose therapy, suggesting a potential role warranting further
investigation. Early recognition with MRl and supportive management remain key to improving
outcomes.

Keywords: Central Pontine Myelinolysis, Hyponatriemia, Osmotic Demyelination
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TEWKOTUM BO BHUMAHUE U KOHLUEHTPALUJA KAJ MAUMEHTU CO BACKYNIAPHA U
AEFEHEPATUBHA AEMEHUWJA
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'KorHmumja - LleHTap 3a HeBponcuxonoruja, ncuxonoruja u ncuxotepanuja, Ckonje, P. MakepoHwuja
2MHCTUTYT 3a cneumjanHa egykaumja v pexabunutaumja, Punosodpckn dakynter, Yuusepsuter ,C..
Kvpun n Metoauj“, Ckonje, P. MakegoHuja

ANCTPAKT

BOBEJL: BH1MMaHMeTO M KOHLeHTpauujata NpeTcTaByBaaT e4HW 0 Haj4ecTo HapyWweHWUTe KOrHUTUBHU
QYHKUMM Kaj MaUMeHTU CO AeMeHUMja, @ HMBHATA TOYHA NPOLEHKA e Of CYWTMHCKO 3Hayere 3a
nnaHMpare Ha COOABETHW WHTepeeHUMW. Llenta Ha oBa wcTpaxysare bewe pJa ce cnopegat
nepdopMaHCcMTe NOBP3aHW CO BHWMAHWETO W KOHLUEHTpaumjaTa Kaj MauveHTU co AereHepaTMBHA
pfemeHunja (O0) v BackynapHa gemexuumja (Baf).

METOAW: Bo uctpaxysareto bea BkAydyeHW 62 McnuTaHMuM, pacnpefesnieHn BO ABe rpynu cnopeg
KNMHW4YKaTa aujarHosa. KorHutueHata npoueHka bewe cnposegeHa co Trail Making Test (TMT-A u
TMT-B), Verbal Span (Hanpea v Ha3ag) u Stroop Ttecrosute (1, 2 1 3). AHanusarta rv ongatu
NOCTWUrHyBakaTa CNopes BMAOT Ha AeMeHUMja, Kako W cnopes aeMorpadckute $pakTopuy: BO3pacT, nNon
M HWMBO Ha obpa3oBaHue.

PE3YNTATU: He bea 3abenexaHn 3Ha4yajHW pa3uMku Mery rpynute BO OAHOC Ha BHWMAHMETO W
KoHueHTpauwmjaTa. Cenak, kaj naumeHnTn co A1, noctapute og 65 rognHM nokaxaa 3Ha4yajHO MOOLIK
pesyntat Ha TMT-A n TMT-B (p < 0,05), pogeka kaj Ba/l Bo3pacTta He Bnujaewe Bp3 u3Begbarta.
MoBucokoTo 0bpa3oBaHue Kaj NaumeHTy co Ball bewe noep3aHo co nogobpu pesyntaTtu Ha Stroop 1u 2
(p < 0,05). NMonoT He nokaxa 3HayajHO BAWMjaHWe BO HUTY eAHa Of rpynuTe.

3AKNYYOK: Nako geaTta TMNa Ha geMeHuuMja Npeau3BMKyBaaT CAIMYHU HapyLlyBaka BO BHUMAHMWETO U
KOHLUeHTpauwujaTa, oapeaeHn aemMorpadckm paktopu - nped ce Bo3pacTa M 06pa3oBaHMeTo - MOXaT Aa
urpaat mMoguduumpadka ynora Bo ussenbata Ha cneunduyHM KOFHUMTMBHM 3adadn. OBMe Haogm ja
noTeHumMpaaT noTpebara of WHAMBMAyanu3MpaH npucTan BO KOFHMTMBHATA MpoOLeHKa W BO
NNaHWPareTo Ha MHTepBeHUMM, CO uen nogobpyBare Ha KBANMTETOT Ha XWMBOT Kaj NauMeHTUTe Co
AeMeHumja.

KnyuyHu 360poBu: gereHepaTMBHa AeMeHUMja, BackynapHa AeMeHuMja, BHMMaHWe, KOHLeHTpauuja,
KOTHUTMBHA NpoLeHKa
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ABSTRACT

Introduction: Attention and concentration are among the most frequently impaired cognitive functions
in patients with dementia, and their accurate assessment is essential for planning appropriate
interventions. The aim of this study was to compare attentional and concentration-related performance
in patients with degenerative dementia (DD) and vascular dementia (VaD).

Methods: The study included 62 participants, divided into two groups based on clinical diagnosis.
Cognitive assessment was conducted using the Trail Making Test (TMT-A and TMT-B), Verbal Span
(forward and backward), and Stroop tests (1, 2, and 3). The analysis examined performance according
to dementia type, as well as demographic factors: age, gender, and level of education.

Results: No statistically significant differences were observed between the groups in terms of attention
and concentration. However, among DD patients, those over the age of 65 showed significantly poorer
results on TMT-A and TMT-B (p < 0.05), while age did not affect performance in the VaD group. Higher
education among VabD patients was associated with better results on Stroop 1 and 2 (p < 0.05). Gender
did not show a significant influence in either group.

Conclusion: Although both types of dementia lead to similar impairments in attention and
concentration, certain demographic factors - primarily age and education may play a moderating role
in the execution of specific cognitive tasks. These findings highlight the need for an individualized
approach in cognitive assessment and intervention planning, aimed at improving the quality of life in
patients with dementia.

Keywords: degenerative dementia, vascular dementia, attention, concentration, cognitive assessment
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Introduction:

Cerebral venous sinus thrombosis (CVST) is a rare but potentially life-threatening condition, more
commonly affecting women with hormonal or thrombophilic risk factors. Early diagnosis is key to a
favorable outcome.

Case Report:

We present a 47-year-old woman with a history of two spontaneous miscarriages, multiple failed IVF
attempts, and one successful pregnancy. She was receiving progesterone therapy for irregular
menstruation and endometrial hyperplasia. A uterine myoma was diagnosed, and surgery was planned.

Days before admission, she experienced headache and toothache and was treated for dental caries. The
headache was misattributed to dental causes, delaying diagnosis. After a sudden decrease in
consciousness and a generalized seizure, she was urgently admitted to the Neurology Clinic.

CT imaging revealed left transverse sinus thrombosis, venous infarction, and an intracerebral hematoma
in the left temporal region. D-dimer was elevated (976.7 ng/ml), while other coagulation markers were
normal. EEG showed low-voltage theta activity over the left hemisphere. In the absence of other risk
factors, hormone therapy was considered the likely cause and was discontinued.

Treatment and Outcome:

She was treated with low-molecular-weight heparin, antiepileptic and antiedema therapy. Follow-up CT
showed infarct reduction and hematoma resolution. Repeat EEG was normal. Upon stabilization, she
was discharged with apixaban (5 mg twice daily) for anticoagulation.

Conclusion:

This case underscores the importance of timely recognition of CVST and the potential for diagnostic
delays due to overlapping or misleading symptoms. The patient’s history of pregnancy loss and venous
thrombosis supports the need for further rheumatologic assessment and illustrates the broader
relevance of individualized risk evaluation and early intervention in achieving favorable outcomes.
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Introduction:

Paraneoplastic syndromes (PNS) are rare immune-mediated disorders triggered by underlying
malignancies and often precede tumor detection. They result from cross-reactive immune responses
rather than direct tumor invasion, leading to diverse systemic and neurological manifestations. Anti-Yo
antibodies are most commonly associated with cerebellar degeneration, typically linked to ovarian and
breast cancers. We present two cases of anti-Yo-associated syndromes — one classic and one atypical -
highlighting the clinical spectrum and diagnostic challenges.

Case 1:

A 54-year-old woman presented with several months of vertiginous symptoms, progressing to severe
gait instability, diplopia, dysarthria, and multidirectional nystagmus. Previous investigations, including
brain CT, CT angiography, and neurophysiological studies, were unremarkable. On admission, she
exhibited pronounced truncal and locomotor ataxia with a full constellation of cerebellar signs. Tumor
markers were markedly elevated, and anti-Yo antibodies tested positive. Brain MRI revealed cerebellar
hypotrophy with hypersignal changes. She was diagnosed with subacute cerebellar degeneration
secondary to an undiagnosed ovarian carcinoma. High-dose corticosteroids resulted in partial
neurological improvement.

Case 2:

A 45-year-old woman presented with acute behavioral changes and memory impairment, followed by
focal seizures evolving into status epilepticus. Brain MRI demonstrated hypersignal changes in the
insular and cerebellar regions, while CSF analysis was unremarkable. Anti-Yo antibodies were positive,
and tumor markers CA-125 and S100 protein were mildly elevated; however, extensive evaluation
revealed no malignancy, although a few functional ovarian cysts were identified. Seizures and cognitive
symptoms resolved with high-dose corticosteroids.

Conclusion:

Although some paraneoplastic syndromes are linked to specific onconeural antibodies, neither the
antibodies nor the clinical presentations are entirely tumor-specific. Anti-Yo antibodies, typically
associated with ovarian and breast cancers, have also been reported in colon, lung, and Hodgkin's
disease. Importantly, PNS can present atypically, and since they often precede tumor detection,
recognizing unusual manifestations and investigating occult malignancies are essential for timely
diagnosis and management.
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Introduction

To achieve optimal symptom control or disease modification, many neurological patients require
polytherapy. Polytherapy is associated with an increased risk of adverse drug reactions, pharmacokinetic
and pharmacodynamic interactions, poor adherence, and reduced quality of life. Medication Therapy
Management (MTM) has emerged as a structured, patient-centered approach designed to optimize
therapeutic regimens and minimize drug-related problems. The relevance of MTM is especially
pronounced in neurology, where neuropharmacological therapies are often defined by narrow therapeutic
indices, complex titration regimens, and a high probability of interactions with concomitant medications.
The objective of this article is to highlight the importance and necessity of incorporating MTM for
neurological patients receiving polytherapy.

Materials and Methods

A retrospective observational study was conducted using data obtained from the database “Moj termin”.
The study focused on patients with a confirmed diagnosis of G40 from January 2023 - June 2025. A
subgroup of 50 patients was identified based on polytherapy, defined as the use of more than five
distinct medications. The prescribed medications were systematically analyzed using a drug-drug
interaction (DDI) screening tool, with potential interactions identified and categorized by severity (minor,
moderate, major) and clinical significance. In addition, narrative medical records from the “Findings and
Anamnesis” section were systematically reviewed.

Results

The interactions varied in both number and severity, with the majority of patients predicted to experience
at least one moderate or major interaction. Clinical data from the “Findings and Anamnesis” section
indicated that 43 patients (86%) exhibited documented outcomes attributable to these interactions.

Conclusion

Obtained results emphasize the need for structured Medication Therapy Management (MTM) in patients
with neurological disorders undergoing polytherapy as an instrument that can support healthcare
providers in the early identification and prevention of drug-related problems.

Keywords: polytherapy, medication therapy management, drug interaction
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Background: The presence of cerebrospinal fluid (CSF) oligoclonal bands (OCB) is a key diagnostic
marker in multiple sclerosis (MS), with prevalence varying among populations. Genetic factors,
particularly HLA class | and Il alleles, may influence OCB status and contribute to heterogeneity in MS
clinical expression. Previous studies have reported associations between HLA-DRB115 and OCB-positive
MS, whereas alleles such as HLA-DRB104, *03, or *13 have been linked to OCB-negative MS. However,
findings remain inconsistent across different populations.

Objective: To compare the distribution of HLA-A, HLA-B, HLA-C, HLA-DRB1, and HLA-DQB1 alleles
between OCB-positive and OCB-negative MS patients, and to explore potential genetic associations with
intrathecal 1gG synthesis.

Methods: This retrospective-prospective observational study included MS patients stratified according
to OCB status. HLA allele frequencies were analyzed using the x’ test, and Fisher's exact test was applied
when expected values were <5. Statistical significance was set at p<0.05, and odds ratios (OR) were
calculated for significant associations.

Results: Analysis of the entire cohort showed no significant differences in allele distribution for HLA-
A, HLA-B, HLA-C, HLA-DRB1, or HLA-DQB1 (p>0.05). Subgroup analysis revealed significantly higher
frequencies of HLA-A11 (p=0.028, OR=0.37), HLA-B40 (p=0.0038, OR=0.32), and HLA-B*57 (p=0.0227,
OR=0.09) in OCB-negative patients compared to OCB-positive patients. No significant associations were
observed for other allelic groups. Compared to European cohorts, the proportion of OCB-negative patients
in our sample was higher, similar to recent data reported from Spanish populations.

Conclusion: Our findings indicate associations of HLA-A11, HLA-B40, and HLA-B57 with OCB-negative
status in MS patients, whereas HLA-DRB115 showed no association, contrary to most previous studies.
These results suggest potential population-specific differences in the genetic background influencing
OCB expression. Larger, multicenter studies are needed to clarify the role of HLA alleles in determining
OCB status and their implications for MS prognosis.

Keywords: multiple sclerosis, oligoclonal bands, HLA alleles, immunogenetics, CSF
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Background: Vitamin D deficiency is recognized as one of the most important environmental risk factors
for multiple sclerosis (MS). In addition to its neuroprotective effects, vitamin D plays a central role in
maintaining immune homeostasis by regulating T lymphocyte activity, modulating antigen-presenting
cells, and shifting the balance between pro-inflammatory and anti-inflammatory cytokines. Genetic
studies have demonstrated vitamin D response elements within HLA gene promoters, supporting the
hypothesis that insufficient vitamin D may lead to impaired antigen presentation and contribute to MS
susceptibility and disease progression.

Objective: To investigate the association between serum vitamin D levels, cerebrospinal fluid oligoclonal
band (OCB) status, and the clinical course of MS in different patient populations.

Methods: This clinical, retrospective-prospective, observational study included patients with relapsing-
remitting MS (RRMS), secondary progressive MS (SPMS), and primary progressive MS (PPMS), treated
and followed at the University Clinic of Neurology. Serum vitamin D levels were compared according to
OCB status. Additional variables included EDSS score, IgG index, and intrathecal IgG/IgM synthesis.
Statistical analyses were performed using Mann-Whitney U test, Kruskal-Wallis test, and Spearman rank
correlation.

Results: Across all MS phenotypes, vitamin D levels were consistently higher in OCB-positive than in
OCB-negative patients. Statistical significance was reached only in the overall cohort (p<0.05), while no
significant differences were observed between phenotypes among OCB-positive patients. Correlation
analysis revealed a nonsignificant positive association between vitamin D levels and OCB status.

Conclusion: Our findings suggest that vitamin D levels may be influenced by OCB status, although not
significantly across individual MS subtypes. These results differ partially from previous literature,
reflecting the complexity of interactions between vitamin D metabolism, immunogenetics, and disease
course. Given the known role of vitamin D in modulating relapse activity, disability progression, and
neuroprotection, further large-scale studies are strongly warranted to clarify its clinical and therapeutic
implications in MS management.

Keywords: multiple sclerosis, vitamin D, oligoclonal bands, HLA, EDSS
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INTRODUCTION

The introduction of ocrelizumab (OCREVUS®), a high-efficacy disease-modifying therapy (DMT), offers
significant therapeutic benefits for patients with multiple sclerosis (MS). However, its administration is
often centralized in tertiary hospitals, creating significant travel, time, and financial burdens. The
upcoming availability of a subcutaneous (SC) formulation presents a transformative opportunity,
therefore, a clear, evidence-based guidance for identifying eligible patients is required before the product
initiation.

OBJECTIVES

To present our recently created in-hospital guidance for the selection of eligible MS patients to prescribe
and start ocrelizumab SC. This guidance has been developed in anticipation of the SC formulation
becoming available and will be implemented in our neurology department to ensure the right patient is
prescribed ocrelizumab based on evidence-based criteria.

METHODS

The methodology involved creating a clear decision-making guidance by a multidisciplinary team of
neurologists and pharmacists, synthesizing data from the OPERA, ORATORIO, and OCARINA clinical trials
with international, regional treatment guidelines and ocrelizumab Summary of Medicinal Product
Characteristics.

RESULTS

The primary result is clear, decision-making guidance that defines the criteria for prescribing
ocrelizumab therapy. The guidance defines: 1) inclusion criteria based on general criteria such as age,
EDSS score, and a confirmed MS diagnosis; 2) absolute and relative exclusion criteria; 3) specific
considerations for patients switching from other DMT due to relapse(s), MRI activity, or adverse reaction;
and 4) a mandatory baseline screening checklist to be completed for every patient.

CONCLUSIONS

Developing a clear patient selection guidance prior to initiation of ocrelizumab SC is a crucial step for
clinical governance and responsible prescribing. This proactive approach ensures that from day one,
treatment decisions are standardized, evidence-based, and aligned with safety recommendations. Our
guidance provides a practical tool for neurologists to confidently and efficiently identify the appropriate
MS patients for this new SC therapeutic option, streamlining the decision-making process in a hospital
setting.

Keywords: MS, multiple sclerosis, ocrelizumab, SC, subcutaneous, administration, protocol, guidance
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