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HOEJINX U OBXBAT

Cricanue BbAZﬁkaa HeBpOAOZUH € opUIMATHOTO CIHcaHue Ha Bbirap-
CKOTO ApyXecTBO Mo HeBpomorus. ITyOmukyBa 0030pHM M OpHTHHAIHU
CTaTHhH, KPaTK HAy4YHU C”bOGLLleHMﬂ, KJIMHUYHHU CJIy4dau U MucMma 10 peaak-
TOpa B oOnacTra Ha HeBpoiorusara. ChIbpKaHHETO 00XBalla IIeJIHs KIIU-
HHYEH CIEKTHpP OT 3a00JABaHKSA HA HEPBHATA CHCTEMa, C TEXHHTE HEBPO-
IMaTOJIOTUYHH, l'laTOCbl/BMOJ'lOFH‘-lHM, JAWAarHOCTUYHU U TEPAIICBTUYHA, KaKTO
1 Hay9HO-HM3CIIEI0BATEIICKH ACTICKTH.

Ocnosun obnactn na unrepec na bbieapcka HeBposoeus sxmousar
MO3bYHO-CBH/I0BU 3a60J’lﬂBaHl/lﬂ, TpaBMaTU4YHU MO3BYHH YBPECKIU, ACTCKA
HEBPOJIOT UL, ABUIATEIIHU HAPYIICHUST, MHOXKECTBEHA CKIIEPO3a, JeMEHIINS,
nepudepHn MyCKyIHH U HEPBHHU Pa3CTPONUCTBA, HACIEACTBEHHU 3a007IBa-
HUs, CIIUJICIICHUA U T.H. CriucaHuero uma MYITUAACHUIIIIMHAPEH MTOAXO0A U
JaBa Hay4HA HH(OPMAIUS B PAa3IHIHI MEAUIIHCKY O0JIACTH — IIeJHATPHS,
TeHeTUKa, ICHXUATPHS U IICUXOJIOTHS, HEBPOXUPYPIHUsl, ChI0BA XUPYPTHI,
o0pa3sHa IMarHoOCTHKA, eJIeKTPODU3HOIOTHS 1 JIp.

PenaknnoHHaTa KOJNErHsl BKIIOUBA M3BECTHH OBITapCKU M CBETOBHU
y4deHH B 001acTTa Ha HEBPOJIOTHATA U OCHUTYpsBA MyOIMKAIUH C Hail-BH-
COKO KauecTBO. 3a reyar ce npueMar caMmo HelyOlIMKyBaHU MaTepHaiu.

M3npamaiite MaTepuauTe Ha ajzpec:
I'maBen pepakrop Ha BbAZakaa HeBpOAOZUH
Axan. npod. a-p ViBan MusaHoB, 1.M.H.
YMBAJIHII ,,Cs. Haym”

yit. ,,JI-p JIro6en Pyces” Ne 1

Cocus 1113

e-mail: neurologybg@gmail.com

AIMS AND SCOPE

Bulgarian Neurology is the official journal of the Bulgarian Society of Neu-
rology. It publishes reviews, original articles, short communications, case
reports, letters to the editor in neurology and related areas. The journal
covers the all clinical spectrum of the nervous system diseases, their neu-
ropathological, pathophysiological, diagnostic, neurophysiological, neuro-
imaging, neurogenetic, therapeutic, as well as research basis.

Core areas of interest Bulgarian Neurology include stroke, traumatic brain
injury, child neurology, movement disorders, multiple sclerosis, dementia,
peripheral muscle and nerve disorders, epilepsy, etc. The journal has multi-
disciplinary approach and gives scientific information in a variety of med-
ical fields — pediatrics, psychiatry and psychology, neurosurgery, genetics,
vascular surgery, electrophysiology, etc.

The editor board is international and provides the high quality of the
publications. Only unpublished materials are accepted.

Please send the materials to the following address:
Editor-in-chief of Bulgarian Neurology

Acad. Prof. Ivan Milanov, MD, PhD, DSc

University Hospital ,,St. Naum”

1, Luben Rusev str.,

Sofia 1113, Bulgaria

e-mail: neurologybg@gmail.com
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YKA3AHUE 3A ABTOPUTE

BbAzapcka HeBpOAOZU}I ce u3maBa U ¢ oduIuaieH opraH Ha Beirapckoro
JpyXecTBO o HeBpoorus. IIpuemar ce camo HemyOIHKyBaHM MaTepHa-
1. ABTOpHTE IOANMCBAT ACKJIAPALs, Y€ MPEIOCTABEHUs MaTepHal He €
IPEIOKEH 33 U3[aBaHe Ha APYro MsCTO, ChINIACHE C eTHYHHTE HOPMH Ha
M3IaHNETO U AeKIapauy 3a KoHQIHKT Ha naTepecH. [IpenocraBennte Ma-
TEepUaH ¥ ONHCAHHUTE B TSX U3CJICABAHMS TPIOBA 1a OTTOBAPST HA IIPUETHU-
Te eTUYHU CTAaHAApTH. IIpH chaBTOPCTBO yTBBPACHATA 32 M3JABAHE CTATUS
Tpsi6Ba na OBJe MOAMHCaHa OT BCHUKH aBTopu. IIpn monaBane Ha MaTepH-
aJl OT aBTOP, YacT OT PEJAKTOPCKUS KOJIEKTUB Ha U3JAHHETO CE U3BBPILIBA
IpoLieC 110 AHOHUMH3UPAHE OT TeXHHYCCKH CHTPYAHUK M PAHIOMU3HPAHO
BB3JIaraHe Ha PEIeH3eHT OT CTPaHa Ha HayYHHs CeKpeTap.

©® CriicaHHeTo MyOIHKyBa U CTATHH, HAMCAHH M3LIUIO HA AHIVIHFCKHU C3HK.

©® ABTOpHTE ClelBa [a H3IPATAT CBOUTE PBHKOINCH KBbM CIHCAHHE
BbAaapcka HBBpOAOZUH €[IMHCTBEHO OHJIAKH. EJIEKTPOHHOTO MO/IaBaHe 3HAYUTE-
HO HaMaJisiBa BPEMETO 3a PeJaKLHOHHA 00paboTka M NMpenies U ChbKpaliaBa
001II0TO BpeMe 3a ITyOnuKyBaHe. [logaBaHeTo € BE3MOXKHO Ha PeIaKIIMOHHUS
HMEiiI, HO IPeNOYUTaHUST CII0CO0 € Upe3 eeKTPOHHATA CHCTEMa TOCTHITHA
Ha ajpec: https://www.nevrologiabg.com/journal/

@ PejakiMoOHHA CTaTH ¢ TEKCT 10 3 cTpaHuIy. Boinara ce or Pemxo-
JIeTHATA.

® O030pHMTE CTaTHH TPsOBa Ja ChABPKAT pe3tome, Ja Obaar po 15
craniaptHy crpanuiy (ok. 27000 3Haka), 1 ¢ 10 40 KHUTONUCHH U3TOYHUKA.

® Opurunanuau cratuu — 10 10 crpannnu (ok.18000 3HaKa), BKIFOUH-
TENHO pe3iome, Tabmuuy, GUrypy 1 KHuronuc. Brimrousar 3ariaBHa CTpaHu-
4, pe3roMe, KpaTbK yBOJ, KOHTHHTCHT, METOMH, PE3YNTaTH, OOCHKIAHe H
KHUTOMHUC (70 20 U3TOUHHKA).

©® Kparky Hay4HM CbOOLIECHUS M KIMHMYHM CIIydau J0 6 CTpaHHULU
(ox. 10000 3Haka), kauromuc (1o 10 u3TouHMKA).

® llndopmanuu u pereH3nu Ha KHurd. Chabpika HHOOPMAIIS 33 KOH-
rpecu ¥ KOH(EPEHIHHN, HOBH KHHTH, aKTyallHa JIeKapCTBEHa MH(OpMAIs,
IPEICTOSIIY CHOUTHSL.

® CrpaHuny Ha unrTatens. IlomMecTBar ce micMa 10 peaaKkTopa, B KOH-
TO Ce KOMEHTHpAT IIyOIIKYBaHH MaTepHaIN, KPATKH ONMMCAHMS HA CIy4au U
JIUCKYCHH 10 aKTyaJIHH IPOOIEMH.

® 3aniaBHATA CTPAHMIA CHABPXKA ITBJIHO U CHKPATEHO 3ariaBHe, HMe-
HaTa Ha aBTopuTe (MMe U (haMuiIMs) U MecTopaboTa, aipec 3a KOPECIOHICH-
1us, Ha OBIrapcKy M aHIIMHCKH e3UK, ¢ TenedoH u e-mail. MHcTuTynmsra,
B KOATO aBTOPUTE PaOOTAT, ce 03HaYaBa ¢ Iudpa 31 IMETO UM, aKo PaboTAT
Ha pa3nuHu MecTa. [TonaBanero Ha ORCID uneHTH(UKATOp 32 BCEKH aBTOP
€ 3aIbIDKUTEITHO.

® Pe3ioMeTo € Ha OBJIrapcKy M aHDIMHCKH €3uK, o0mio 10 600 3Haka.
TpsiOBa 1a chabpIKa 3arIaBUe, HIMEHATA HA ABTOPHTE, BbBEACHHE, HH(OPMa-
1Hst 32 LIeNITa U 00eKTa Ha IIPOydYBaHeTO, METONHKHTE, OTyICHHUTE PE3y/ITaTH
n obcwxane. [Tocousar ce 0 6 KITIOYOBH TyMH, TIOIPEICHH 110 a30yUeH pe.

® TaGmuiure M wmocrpauuure (purypu, muarpamu, Qopmyiu) ce
IPEJICTABAT BIOKCHU B TEKCTa, HOMEPUPAHH, ¢ KpaTko 3arasue. Tpsiosa na
ca TOTOBH 3a HEMOCPECTBEHO MOIUTPAGUIHO BH3IPOU3BEKIAHE.

® MepuTeHUTE MHULM 1A Ce TPEJCTABAT 1o SI-crucTema u aa ce 13-
IIMCBAT Ha JIATHHULA.

©® KHHTONNCHT ce T0/1aBa BIOXKEH B TEKCTA. ABTOPHUTE Ce IIOAPEKAaT
10 a30ydeH pef, Karo ce M3MUCBAT HaMIIMHUTE ¥ HHULHAINTE HA BCHYKH aB-
TopH. B Hawanoro ce n30posiBaT M3TOUHUINTE HA KUPIUINLA, a CIe] TSIX — Ha
JIATHHMNA. 3arIaBHATa 3 ce MPEACTaBiT U3ILAN0, a ChbKPATCHUTE HA3BaHMS
Ha crrcanusta — kakto B Index Medicus. B Tekcra mutipanute aBTopu ce
03Ha4aBaT C OPEHIS HOMEp OT KHUronuca. JJaHHUTe B KHHTOIHCA Ce IpeJi-
CTaBST IO CIICTHUS HAUHH:

Cmamust om cnucanue: ABrop (1). 3ariaBue Ha CTaTusATa. 3ariaBue Ha
cricanueTo (cbkpareHo 1o Index medicus), ronuHa Ha U3naBaHe, TOM, HO-
Mep Ha KHIDKKaTa, cTpanuna (or-10). [lpumep: Andersen, G., Vestergaard,
K., Lauritzen, L. Effective treatment of poststroke depression with the
selective serotonin reuptake inhibitor citalopram. Stroke, 1994, 25, 6, 1099-
1104. Ilyonukayuu om c6oprux unu yacm om kHuea: ABTOp (). 3ariaBue.
B: 3amtaBue Ha cOopHuka. M3naren (n). MecronsaaBane, rogiHa Ha n3za-
BaHe, crpanuia (o1-10). [lpumep: Binnie, C., Jeavsons, M. Photosensitive
epilepsies. In: Epileptic syndromes in infancy, childhood and adolescence,
Roger, J., Bureau, M., Dravet, Ch., Dreifuss, F.E., Perret, A., Wolf, P, eds.,
London: John Libbey & Company, Ltd, 1992, 299-305. Lsna knuea: ABrop
(n). 3armasue. ITom3armaBau naHHH. MecToH3/aBaHe, M3ATEICTBO, TOIHHA
Ha u3asane, ooy opoit crpanuiwm. [pumep: Calligaro, K., DeLaurentis, D.,
Baker, W. Management of Extracranial Cerebrovascular Disease. New York:
Lippincott—Raven Publishers, 1997, 217 pp.

® JlaryHMIaTa € 3aJb/DKUTEIHA. AKO OpMIMHANIHATa IyOIMKalus B
KHUTOIIHCA ¢ Ha KUPHIINIIA, TS TpsibBa Ja ObJe TPAaHCIUTePUPAHa Ha JIATHHU-
113, HeMOCPEICTBEHO CJIe]] OPHTUHAIHOTO M3MUCBaHe. TpaHCIHTepanuaTa Ha
JIATUHULA CE U3BBPILIBA ChIVIACHO 3aKOHA 32 TPAHCIIUTEPALUATA, OOHAPOIBAH
Ha 9 mapr 2009 1. Ilpumepu: Kamenosa, H., Munanos, U. @apmaronozuuno
Jleyenue Ha CRAcmuYHOC NPU MHOJICECINBEHA CKIIEPO3A — UHIICEKYUOHHU Me-
moouxu. bvreapcka neeponoeus, 2021, 22, 1, 1-5. [Kamenova, N., Milanov.
I Farmakologichno lechenie na spastichnost pri mnozhestvena skleroza —
inzhektsionni metodiki. Balgarska nevrologia, 2021, 22, 1, 1-5.]

AUTHOR GUIDELINES

Bulgarian Neurology is published and is the official organ of the Bulgarian
Society of Neurology. Only unpublished material is accepted. Authors sign
a declaration that the submitted material has not been proposed for publica-
tion elsewhere, an agreement to the ethical standards of the publication and
a declaration of conflict of interest. Submissions and the research described
therein must meet accepted ethical standards. In the case of co-authorship,
the article approved for publication must be signed by all authors. In the
case of a submission by an author who is part of the editorial team of the
journal, a process of anonymization by a technical assistant and random
assignment to a reviewer by the scientific secretary is carried out.

® The journal also publishes articles written entirely in English.

® Authors should submit their manuscripts to Bulgarian Neurology online
only. Electronic submission significantly reduces editorial processing and re-
view time and shortens overall publication time. Submission is possible to
the editorial email, but the preferred method is through the electronic system
available at: https://www.nevrologiabg.com/journal/

® Editorial with text up to 3 pages. Assigned by the Editorial Board.

® Review articles should contain an abstract, up to 15 standard pages
(approx. 27,000 characters), up to 40 bibliographic sources.

® Original articles — up to 10 standard pages (18,000 characters), in-
cluding abstract, tables, figures and bibliography. Include title page, abstract,
brief introduction, contingent, methods, results, discussion, and bibliography
(up to 20 sources).

® Briefresearch reports and clinical cases up to 6 pages (approx. 10,000
characters), bibliography (up to 10 sources).

® Information and book reviews. Contains information on congresses
and conferences, new books, current drug information, upcoming events.

® Reader pages. Includes letters to the editor commenting on published
material, brief case descriptions, and discussions of current issues.

® The title page contains a full and abbreviated title, the authors’ names
(first and last), affiliation, mailing address, written on Bulgarian and English,
with telephone and e-mail. The affiliation of the authors is indicated by a num-
ber after their name if they work at different places. Submission of an ORCID
identifier for each author is mandatory.

® The abstract should be in Bulgarian and English, up to 600 characters,
should contain a title, the names of the authors, an introduction, information
about the aim and object of the study, the methods, the results obtained and a
discussion. Up to 6 keywords should be listed in alphabetical order.

® Tables and illustrations (figures, diagrams, formulae) should be insert-
ed in the text, numbered, with a short title, and should be ready for polygraph
reproduction.

® Units of measurement to be presented in SI and in Latin script.

® The references should be submitted inserted in the text. Authors
should be listed alphabetically, with the last names and initials of all authors.
Sources are listed in Cyrillic script at the beginning, followed by Latin script.
Titles should be presented in full and abbreviated journal titles as in Index
Medicus. In the text, authors cited are indicated by the number of the bibliog-
raphy. Entries in the bibliography are presented as follows:

® Journal Article: Author(s). Title of article. Journal title (abbreviated
by Index medicus), year of publication, volume, booklet number, page (from-
to). Example: Andersen, G., Vestergaard, K., Lauritzen, L. Effective treatment
of poststroke depression with the selective serotonin reuptake inhibitor citalo-
pram. Stroke, 1994, 25, 6, 1099-1104.

® Papers from a compendium / digest / collective book: Author(s). Title.
In: Title. Publisher(s). Place of publication, year of publication, page (from to).
Example. Photosensitive epilepsies. In: Epilepticsyndromes in infancy, child-
hood and adolescence, Roger; J., Bureau, M., Dravet, Ch., Dreifuss, FE., Per-
ret, A., Wolf, P, eds. London: John Libbey & Company, Ltd, 1992, 299-305.

® JVhole book: Author(s). Title. Subtitle data. Place of publication, pub-
lisher, year of publication, total number of pages. Example: Calligaro, K.,
DeLaurentis, D., Baker, W. Management of Extracranial Ce ribrovascular
Disease. New York: Lippincott — Raven Publishers, 1997, 217 pp.

® At references the Latin alphabet is mandatory. If the original posting
in the bibliography is in Cyrillic, it must be transliterated into Latin imme-
diately following the original spelling. The transliteration into Latin is car-
ried out in accordance with the Transliteration Act promulgated on 9 March
2009. Examples: Kamenosa, H., Munanos, H. @apmaronocuuno neuenue na
CRACMUYHOCM NPU MHOJICECMEEHA CKAePO3d — UHIICEKYUOHHU MEmOOUKLL.
bwvareapcka nesponoeus, 2021, 22, 1, 1-5. [Kamenova, N., Milanov. I. Farma-
kologichno lechenie na spastichnost pri mnozhestvena skleroza — inzhektsion-
ni metodiki. Balgarska nevrologia, 2021, 22, 1, 1-5.]
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Bboarapcekoro Ipyxecrso no Hesponorus u3nasa cnucanmue BbAzapcka HeBp()Aozuﬂ TpH 'bTH FOAMILHO. B Hero ce my0aukyBar
OPUI'MHAJIHU CTATUH, 0030PH, KPATKU HAYYHU CHOOLICHHS], HOBU JMATHOCTHYHH METOIH M HOBOCTH B TepanusTa. [Ipuemar
ce camMo Hely0JIMKYBaHHM MaTepuaJid. B cnucanuero ce nomecrsa akryajHa HH(popManus, peleH3Hy HA CTaTHH U KHUTH.

ETH4HM NpUHIUIT HA B"oAzapcka HeBpOAOZUﬂ

BbAzapcka HeBpOAOZUH n30Hpa BHCOKOKAYECTBEHH HAYYHU CTaTHHU, CIeJ
pelieH3upane or cnenuanucTu B HeBponorusra. PeneH3upaneTo u neaust
npotec 1o myOIMKyBaHe ca u34eprareini, 00eKTUBHH U uecTHU. PeryTa-
LUATA HA CIIMCAHMETO CE JBbIDKM Ha JOBEPHETO HA YUTATEIIUTE, aBTOPUTE,
YUYCHHTE, PEIICH3EeHTUTE, PEIaKTOPUTE, 00EKTa Ha U3CIIeIBaHE, CTIOHCOPH-
T€ M aJIMUHUCTPATOPUTE HA HAIL[MOHAJIHATA 3paBHA IOJIUTHKA.

Ju3aiin Ha HayyHaTa padoTa n ETnka

Hayunnrte uscnenanust TpsOBa a ce IPOBEKIAT NIPU BHCOKH CTaH-
JapTH 3a KOHTPOJI KaKTO HA Ka4eCTBOTO, TaKa U HA aHAIN3a Ha JaHHUTE.
3anuchT Ha ITBJIHKUTE JaHHU TPSAOBA J1a ce ChbXpaHsABA M []a MOXKeE J1a Ce Ipe-
JIOCTaBH 3a pasmIekaaHe Npu noucksane. OammuudukanusaTa, yKpUBaHETO
Ha JaHHY, JOKJIAJBAHETO HA IBIIMBU JaHHU M M30IIa4aBaHETO UM IIpef-
CTaBJIABAT HAy4YHO HapymeHue. M3uckpa ce J0KyMEHTHPaHO 000pEeHHE OT
eTUYHaTa KOMHCHs Ha JIaJIeHa CTPYKTypa, KOraTo B HayuHOTO U3CIIE[BaHE
ca BKJIIOYCHH XOPa, MEAUIUHCKA TOKyMEHTALHs X YOBEIIKH THKaHH.

ABTOpPCTBO

ABTOPCTBOTO IIPEJCTABIIABA 3HAYUM HHTENEKTyaleH IPUHOC KBbM Ha-
yuHata pabora, OIpe/iesieHa poJis B IMCAHETO Ha CTAaTHsTa U PEBU3UPAHETO
Ha KpaifHus 1 BApUAHT; HO TO MOXKE J]a BapHpa B U3BeCTHA cTeneH. Kou me
ca aBTOPHTE M B KAaKBa IOCIEIOBATEIHOCT, TPAOBa [a Obje OmpeneneHo
OT Y4aCTHULMUTE B HAY4HHs TPYJ CPAaBHUTEIHO PaHO, 3a Ja ce u3berHar
JUCITYyTH H HEZOpa3yMeHHs, KOUTO MOTaT Ja 3a0aBsT WX Jia IoIpedar Ha
MyOIMKyBaHeTO Ha TpyAa. Bemuxu aBTOpH TpsOBa 1a moemaT OTTOBOp-
HOCTTa KbM IIHCAHETO U JOCTOBEPHOCTTA HAa MH(OpMALUsITa B CTATUSITA U
caMo eIMH OT TsIX OH ClIeABaJo Ja FapaHTUpa U Jja oeMe OTTOBOPHOCTTA
3a IIaTa CTATUsL.

KOHd)J'II/lKT Ha UHTEPECHU U NpeaACTaBsAHEe

ABropuTte TpsiOBa /1a 00SBST B TPyJa CU BCUUKH (PMHAHCOBU U JAPYTH
3HAYNMH KOH(IIMKTH Ha HHTEPECH, KOUTO Ca CH3JaJCHH, 3a J1a ITOBIIHSAT
pe3yTaTHTE HITH HHTEPIIPETALHATA Ha TPy/Aa. BeHduku n3todHnunm Ha Qu-
HAHCOBA IOJIKPEIIa KbM IIPOEKTa TPsIOBa 1a ObJaT MPEACTaBCHHU.

ITpumepu 3a NOTCHIMATHE KOHDINKTH, KOUTO TPsOBa 1a ObaT omuca-
HM, BKJIFOYBAT pabOTHA JUTBKHOCT, KOHCY/ITAINHN, HATHYHOCT Ha COOCTBe-
HOCT, XOHOpapH, IIaTeHa CKCIIEPTHA OLICHKA, NMaTCHTOBAHM aIUIMKALUn/
perucTpanyy, CTHICHIUY WX IPYT BUJ (PHHAHCHPAHE.

TloreHumanuuTe KOHGIMKTH HA HHTEpecH OU TpsOBao 1a Obaar onu-
caHM BbB Bb3MOXKHO Hal-paHHa (a3a.

OCHOBHM rpeliKHd NpH my0JInKyBaHe

Korato aBrop yCTaHOBH 3HAa4MMa T'PELIKa MM HETOYHOCT B TPY/a CH,
HEroBO 33/(bJDKCHUE € He3a0aBHO [1a yBEJAOMH PEaKTOpa Ha CIIHCAHHUETO
WM M3/1aTeIICTBOTO | 1 ACHCTHPA HA PEAKTOPA 38 OTTCIIISIHE HITH KOPUTH-
paHe Ha TpyJa. AKO pelakTOPBT WM H3/ATeISIT HAydaT OT TPETa CTpaHa, e
OIyOIMKYBAaHUST TPY/ ChBbPKA OCHOBHA IPEIIIKA, 33/(bIDKCHIE OTHOBO Ha
aBTOpa ¢ He3a0aBHO J1a OTTENIN MIIM KOPUIHpa paboTaTa CH MM 1 Mpej-
CTaBH Ha PENAKTOPA 0KA3aTeNCTBA 32 BAPHOCTTA Ha OPUTHHAIHHUS TPYIL.

Peuensupane

PeuensentuTe ca exkcreprd, u30paHM OT pPEJAKTOPUTE Ha,
BbAZﬂkaa HeBpOAOle}I 3a J1a TPCAOCTAaBAT MMCMEHA OICHKA Ha CUJIHUTE M CJla-
OuTe cTpaHu Ha JajieHa padora, ¢ LeN Ja ce Moa00pu JOKIaIbT U Ja ce
OIIpe/IeIN Hal-MOIXOSIIMAT U C Haif-100p0 KauecTBO MaTepuall 3a CImca-
HUeTo. OOMKHOBEHO PELICH3CHTUTE, U30MPaHH OT CIIMCAHUETO UMAT OIUT
C OPUTMHAJIHU HAayYHH TPY/0BE U ITyOIUKyBaHe.
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Penakropcku pemeHust

Pemienusita 3a ono0psiBaHe Ha JaJieH MaTepuan u ObAeoTo My Imy0-
JIMKyBaHE Ce OCHOBABAaT HA HETOBOTO 3HAYEHUE U BaYKHOCT, OPUTUHAIHOCT
1 SICHOTA, KAKTO W Ha CBBbP3aHOCTTA H C 00Cera U ChIbPKAHUETO HA CITH-
CaHHEeTO. AKO BIIOCJIE/ICTBHE C€ YCTAHOBH, Y€ B MyONHKYBaHA CTATHs HMa
IPELIKK W/WIN HEAOCTAThIH, PEIAKTOPHT [OeMa OTTOBOPHOCTTA Ja KOPH-
rupa JOKJIaIuTe.

Opurnnannoct. [Ipeaneyar. Bpb3ku ¢ meauure

B BbAZakaa HCBpOAOZUﬂ ce myOIMKyBaT OpHIMHAIHN MaTepHalH, KOUTO
He ca MyOnuKyBaHu apyraze. [loBTopHO myOnuKyBaHe HA APYT €3UK HIH
€/IHOBPEMEHHO IyOJIMKYBaHE B HIKOJIKO PA3IMYHK CITHCAHUS C PA3JIUYHU
ay[UTOPHHU, MOXE Jla ce IpHeMe, IIPH YCIOBUE, Ye ¢ HaIHIe OOsSBSBaHE
Ha OPUTMHAIIHKMS U3TOYHMK 110 BPEME Ha II0IaBaHETO Ha CTAaTHATA KbM pe-
nakropckus exur. Ilo Bpeme Ha mojaBaHe Ha CTaTUATa KbM peJaKiusaTa,
aBTOpHTE TPIOBA 1a PEJCTABST JETANIHO BCHUKH CBOHM CTaTHU CBHP3aHH
¢ MyOnMKyBaHHS Bede MaTepHall, JOpH U Te Ja ca Ha APYT e3HK, BCHUKH
TEXHU aBTOPCKM CTATUH MyOIMKYBaHU [0 Ta3W TeMa B Mpecara, BCHUYKH
TEXHH aBTOPCKH CTaTHU HA Ta3H TeMa, IlyOIMKyBaHU B MHHAJIOTO JOPU U
TE3H, KOMTO Ca o7 IIeyar.

Pexnamupane

PexramomaresuTe U CIIOHCOPHUTE HAMAT HUKAKBB KOHTPOI BBPXY pe-
naktopekus Marepua. Msucksannsra na buwapeka HeBposozus.

ca BCHYKH PEKIaMH J1a HICHTH(HHUIUPAT SICHO PEKIIAMOJIATENS M HETO-
BUSI IPOAYKT HJIM yCIIyrara, KOATO mpejnara. PeknaMu He ce MOCTaBsIT B
OIM30CT O CTAaTHH, JUCKYTHPALIH ONPEeICH PeKIaMUPaH IPOAYKT, HUTO
IO CTaTHH TOKJIa BAIH U3CIIEBAHE HaA TO3U MPOIYKT. Pexamure ca mpes-
CTaBeHH 1 O(OPMEHH BHU3YAJIHO [0 PA3IHYCH HAYMH OT PEAAKTOPCKHUS Ma-
TepHall, 3a J1a He cTaBa 00bpKBaHe. PekamMuTe ce OTIeyaTBar OT BTPEL-
HaTa CTpaHa Ha KOPHIMTE U [0 M3KJIIOYEHHE HA MOCIENHATa CTPaHHIa Ha
crimcanneto. [IpogyKTuTe WK yCIayruTe, KOUTO Ce PeKIaMupar TpsioBa 1a
ca CBbp3aHH C (a) MEIUIIMHCKATA [IPAKTHKA, (0) MEIUIIMHCKOTO 00yUeHHE,
i (B) HSKAKBB YT BUJ 3apaBHa momonl. CIIMCaHHETO MMa TPaBo 1a
OTKa)ke BCSIKA €IHA peKiIaMa. PexaMupaneTo, IPEeH3aaBaHeTO i BCIKAKBH
JPYTH THPTOBCKH MPHXOIH HE OKa3BaT BIMSHUE BbPXY PEIICHHUATA Ha pe-
JTAKTOPCKUS CKUIT HA BbABakaa HeBpOAOZUSL

Pearnpal-[e IPH €BEHTYAaJTHO HapylIeHUue

Beuuku mevpoenus 3a napywienue ce usnpawam 00 2AagHusl peodak-
MOp HA CRUCAHUEMO, KOUMO Npepas2neicoa 06cmoamencmeama i ce Kot-
cyrmupa ¢ve 3am.-pedaKmopume no mosu nogoo. Ivpeonavarnomo uszsi-
CHABAHE HA CIYYAsl 3aN0U6d, CLed KAmo CUYKU CIMPAni 6b0am noMoIeHu
da npedocmassm ceoume 00800U U Oa OOACHIM 0OCMOSAMENCMEAMA 8 NUC-
mena ¢opma. Ilo evnpocume 3a HApYWeHUs. 6b8 6PBL3KA ¢ NPEOCMABEHU
U3CIe008AMENCKU OAHHU (MeMOOU UIU MEXHUYECKU 8bNPOCU), 21ABHUAN
pedaxmop mooice 0a ce KOHCYAMupa KOHGUOCHYUATHO ¢ eKCRepmu, KOUmo
ca 3acnenenu 3a UOCHMUYHOCIIMA HA AGMOPUMe, WU AKO MEbPOCHUENO
e cpewy 2nasHust pedakmop — ¢ gvHwen excnepm. Iagnusm pedakmop u
3aM.-pedaKmopume we 63eMam peuienue 0au UMa 0oCmamvyto 00Ka3a-
mencmea, Kouno 0a HAKApam pasymMen H06eK 0d No6sAp6d, ue UmMda 6b3MOAC-
HOCIM 30 U36bpUIEAHe HaA makoea Hapywienue. Taxnama 3adaua ne e oa
onpeoensim 0anu uma Oelucmeumento Hapyulenue, Humo od ycmanoeaean
demaiiiume oxono moea napywenue. Kozamo mewpoenuama ce omnacsim
00 asmopu, peyensupanemo u nyonuKy8amemo mozam o0d ce npeycma-
HOBSIM 3a MOMeHMm, OOKAMO He ce npogede ONUCAHUAM No-20pe npoyec.
Paszcredsanemo, onucano no-eope we 6voe 3a8bpuieHo, 00pu agmopume
Oda ommezisim mamepuana cu. B ciyuail na mevpoenus omnpagenu Kom
peyensenmume unu pedaKmopume, mesu iuya we 6v0am 3amecmeny on
opyau, 00Kamo pascied8anemo 6voe 3a46bPULEHO.
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Decisions about a manuscript are based only on its importance, orig-
inality, clarity, and relevance to the journal’s scope and content. If a pub-
lished paper is subsequently found to have errors or major flaws, the Editor
takes responsibility for promptly correcting the written record in the jour-
nal. Ratings of review quality and other performance characteristics of edi-
tors should be periodically assessed to assure optimal journal performance,
and must contribute to decisions on reappointment.

Originality, Prior Publication, and Media Relations

Bulgarian Neurology seeks original work that has not been previously pub-
lished. Republication of a paper in another language, or simultaneously in
multiple journals with different audiences, may be acceptable, provided
that there is full and prominent disclosure of its original source at the time
of submission of the manuscript. At the time of submission, authors should
disclose details of related papers they have authored, even if in a different
language, similar papers in press, and any closely related papers previously
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Advertising

Advertisers and donors have no control over editorial material under
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Responses to possible misconduct

All allegations of misconduct will be referred to the Editor-In-Chief,
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30HU3AMMU ]I (ZONISAMIDE) —
HOBA BH3MOKHOCT 3A JJEYEHUE HA
ENUJEINCUUTE B BBJTAPUS

B. boxxunoBa, 11B. Munanos

YMBAJIHIT ,,C.Haym™ Codus

ZONISAMIDE - A NEW OPTION FOR TREATING
OF EPILEPSY IN BULGARIA

V. Bojinova, I. Milanov

University multiprofile hospital for active treatment in
neurology and psychiatry “St. Naum”, Sofia

ABSTRACT

Modern drug treatment of epilepsy is determined by the
indications of anti seizure medications (ASMs), according to
their mechanism of action, and in cases of resistant epilepsy
drugs with different mechanisms of action are combined. In-
dications for treatment with Zonisamide, approved by the
European Medicines Agency (EMA) are: monotherapy in the
treatment of partial seizures, with or without secondary gener-
alization in adults with newly diagnosed epilepsy and adjunc-
tive therapy in the treatment of partial seizures with or without
secondary generalization in adult patients and in children over
6 years of age. The grounds for registering Zonisamide as an
anticonvulsant drug are double-blind placebo-controlled stud-
ies proving the efficacy and safety/tolerability of Zonisamide in
adult patients as adjunctive therapy in resistant focal epilepsy
or initial monotherapy in focal epilepsy and studies in the real
practice. In pediatrics, the registration of Zonisamide for ad-
junctive therapy in children from 6 to 18 years of age is based
on double-blind placebo-controlled studies of efficacy and
safety. The conclusions of the studies in adult patients are that
Zonisamide as adjunctive therapy in resistant focal epilepsies
and as initial monotherapy or adjunctive therapy is effective
and safe, with good tolerability. In pediatrics up to 18 years of
age, Zonisamide has also been shown to be effective and safe in
adjunctive therapy. The advantages of Zonisamide are: multiple
mechanisms of action on epileptogenesis, favorable pharmaco-
kinetics with the possibility of once-daily administration, high
efficacy, good tolerability, lack of drug interactions, including
other ASMs, cardiovascular drugs, anticoagulants, antibiotics,
chemotherapy, immunesuppressants, psychiatric, antidiabetic
drugs and oral contraceptives.

Key words: focal epileptic seizures; focal seizures with
evolution to bilateral tonic-clonic seizures (secondary gener-
alized tonic clonic seizures); anti seizure medications (ASMs);
zonisamide, efficacy; safety; drug-related adverse reactions

PE3IOME

CBBpEMEHHOTO MEAMKAMEHTO3HO JICUCHHE IIPU CHIIICTICH-
UTE Ce ONpe/esi OT HHAMKALUUTE Ha aHTUI'bPYOBHUTE JIeKap-
crBa (AIJI) ciopen Mexanu3ma Ha JASHCTBUETO UM, KaTO MPHU
PE3UCTEHTHUTE EMHJICTICUH Ce KOMOMHUPAT JIEKapCcTBa C pa3-
JIMYHU MEXaHU3MH Ha aeiicTBue. MHAMKanuuTe 32 jedeHue
c¢be 3oHu3zamuj (zonisamide), onod6penu ot Epomneiickara
areHnus 3a nekapctsa (EMA) ca: MOHOTepanust mpH JieueHue-
TO Ha MaplMaJHU I'bPYOBE, ChC WM O€3 BTOPUYHA TeHepaliu-
3a1us, IPH Bb3PACTHU C HOBOAMArHOCTUILIMPAHA CIUJICTICUS 1
JOI'bJIHUTEIHA Tepaus MpH JEYSHUETO Ha MaplHaIHU I'bp-
4YOoBe ChC MM 0€3 BTOpPUYHA I'eHEepajIu3alus [PU Bb3PACTHU
MalMeHTH U JAena Haja 6 roguirHa Bb3pacT. OCHOBaHUATA 3a

perucTpupane Ha 30HH3aMUJI KATO aHTHI'BPYIOBO JIEKAPCTBO ca
JIBOMHO-CJIeNU Maaned0 KOHTPOJIMPAHU M3CIeABAHUS J0Ka3-
BaHE Ha e()eKTHBHOCT M 6€30MacHOCT/ TOHOCUMOCT Ha 30HU3a-
MU/ IPY BB3PACTHH MALMEHTH KaTO JOIbJIBAILA TEPAIHUS IPH
pE3UCTeHTHH (hOKaTHA CIUIICTICUH, TPOYUYBAHHS KAaTO HaYallHa
MOHOTepanus npu (HoKaaHa enujIencus U NPOyuBaHUs B peall-
HaTta mpakTHKa. B 1eTckaTa B3pacT perucTpanusiTa Ha 30Hu-
3aMuJ 3a IOI'BJIBALIA Tepanus Mpu Aela oT 6 10 18 r. ce ocHo-
BaBaT Ha JABOWHO CJIENH IUIAe00-KOHTPOIM3aHH U3CIIeABAHHS
3a epexTuBHOCT U Oe3onacHOCT. M3BoanTE OT MPOyUBaHUATA
3a 30HM3aMUJ NPU BB3PACTHU MAIMEHTH KaTO JOIBJIBAIIOTO
JICYCHHUE TIPU PE3UCTCHTHH (DOKAJIHYU SITHUIICTICUH U KaTO Havyall-
HAa MOHOTEpAIHs MIJIM JOITBJIBAIIO JICUYCHHE ca, ue ¢ eeKTu-
BeH U Oe3omaceH, ¢ 100pa MOHOCHMOCT. B merckara BB3pacT
1o 18 r. 3oHM3aMuU CBIO € JoKa3aHo eheKTHBEH U Oe30maceH
MIpH JIOMIbJIBAIINA Tepanus. [I[pequMcTBO Ha 30HU3aMHU/] € MHO-
JKECTBCHH MEXaHHU3MH Ha JICHCTBUE BbPXY CIHIICTITOrCHE3aTa,
OnaronpusTHa HapMaKOKHHETHKA C BB3MOXKHOCT 3a IIPUIIOIKE-
HUE eHOKPATHO/THEBHO, BUCOKAaTa e()eKTUBHOCT, 100parta 1mo-
HOCHMOCT, JIMIICAaTa Ha JICKApPCTBEHHW B3aHMMOJACHCTBHUS, BKIL.
¢ apyru AIJI, nekapcTBa 3a CbpAEYHO-CHA0BATA CHCTEMA,
AHTHKOATYJAHTH, aHTHOMOTULH, XUMHOTEPaNusi, UMYHO-
Cynpecopu, NCHXHATPUYHHU, AHTHAMAOETHH JeKapcTBa U
OpaJIHd KOHTpPalUenTHBH.

KuouoBu qymu: GokanHu enuiierncuu, GokaaiHu MPUCTb-
1, (OKATHU IPUCTBITN C SBOJIOLHS KbM JABYCTPAHHU TOHHY-
HO-KJIOHMYHH; aHTUI'bpUYOBH JiekapcTBa (AIJI); 3oHu3aMun
(zonisamide), eeKTHBHOCT, 0€301TaCHOCT, JIEKAPCTBEHO CBBP-
3aHU CTPAHUYHH PEaKLUU

Enunencusita e conuanHo 3Ha4YMMO 3a00siBaHe ¢ OoecT-
HoCT Mexay 2,3 no 22,8 na 1000 ciopen pa3In4HOTO UKOHO-
MHYECKO pa3BHUTHE W cpelaHa 3aboisieMocT okoio 45 Ha 100
000 nacenenne, kato y Hac 6osHHTE ca okoso 50 000. ITo-Bu-
coka e 3a00mseMocT B eTckara Bp3pacT (120 — 240/100 000),
KkaTo 50-60% ot enuiencuurTe 3ano4Bart npeau 16 roguu-
Ha Bb3pacT, a 40% oT genata c enuencus o 3 I. ca ¢ enu-
JenTHYHU eHunedamonaruu (3, 4, 29). [IpaBuiHOTO U CBOE-
BPEMEHHO JINarHOCTUIMPAHE U aJIeKBATHOTO MEJAMKAMECHT3HO
JIEYEeHNE ca OT CHIIECTBEHO IPOTHOCTHYHO 3HadeHue (4, 13,
33). JInarHOCTULIHPAHETO Ha CTMHUJICTICHUTE BKIIFOUBA MTPABUII-
HO XapaKTepU3UpaHe Ha BUJAA HA CNUJICHTHYHUTE NPUCTBIIH,
a cropejx TeXHMs BHJ MJIM ChYETAHHUETO UM, HAJIMYMETO Ha
CTPYKTYPHHU MJIH META0OJIMTHH MO3BUHH YBPEKIAHUS WIH
ICHETHYHU IIPUYMHHU CE€ OIpeJIelis BU/Ia Ha eNUJIeNCUsaTa/ eru-
JNENTUYHNS CHHAPOM U MAallMeHTHT Ce HAcOYBa 3a aJIeKBaTHO
JIeYeHNe- MEIMKaMEHTO3HO, XUPYPrUYHO, KETOTeHHA AHETA.
CBBpPEMEHHOTO MEAMKAMEHTO3HO JIeueHHe ce 0a3upa Ha HH-
IUKAIMUTe HA aHTUTbpyoBHUTE NekapcTBa (AIJI) cnopen me-
XaHH3Ma Ha JICHCTBHETO UM, KaTo IPU PE3UCTCHTHUTE eIlu-
JITICM ce KOMOMHUPAT JEKapCcTBa C Pa3JINYHU MEXaHU3MH Ha
neiicteue (3, 4, 29). HeBponzoOpassBamure H3CIEABAHUS Ca
BAJKHU 3a OIpeNeNsTHe HAa CHMIITOMAaTHYHATa MPHYMHA, a Te-
HETHYHUTE M3CIEBAaHM- 32 JIOKA3BaHE HAa T'€HHHU AC(EKTH,
ONpeaersid MPOMEHEH MeTa0oJIn3bM MM eMUJICHTOreHe3a
MOpagu CBPbXBB30YAMMOCT Ha ONPE/IEICHH BUI0BE HEBPOHU
1 HaMaJICHa aKTUBHOCT HAa HHXUOMTOPHH HEBPOHH.
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Enunencruure M enuIeNTHYHATE CHHAPOMH CIIOPE] aK-
TyasHaTa Kiacubukanus Ha MexyHapoaHaTa JIura npoTHB
enunencusta (ILAE) ot 2022 r. ce pa3genst cnopen Bb3pac-
TOBOTO HA4aJi0 U BKJIIOYBAT CMUJICIICUUTE U CHHAPOMMTE B
HEOHATAJIHUS TIePHOJl U paHHaTa Bb3pacT (37), enuiencuu-
T€ M CHHAPOMHTE B IeTcKata Bb3pacT (31) u enunencuute u
CHHIPOMHUTE ¢ HAYAJO0 B pa3au4Ha Bwb3pact (26, 17). ILAE
KJIacu(pUKaIs Ha CMHICIICHUTE W CHHIPOMHUTE B HEOHa-
TaJlHUS TEepHoA U paHHaTa Bb3pacT (37) Bkawusa: [. Ca-
Moorpann4yasamu ce enuiencun: 1. CamoorpanuyaBaiiu
ce HeoHaTtasHu enuierncuu; 2. CamoorpaHnuyaBaiu ce Qa-
MHJIHM HeOHaTajdHU enwuiencuu; 3. CaMoorpaHnyaBaiin ce
nHpaHTIIIHE enwiencun; 4. ['eHepannu3upana enuiencus c
¢bebpunnu repuose witoc (GEFS+). II. ETuonornyno crue-
uupuunn cuapomu: 1. KCNQ2- DEE; 2. Ilupuaokcun
cebp3ana DEE 3; [lupunokcun -5 ®ocparasen nepuuur —
DEE; 4. CDKL5- DEE; 5. PCDHI19 enunaencust; 6. I'mroko-
3H0 TpaHcnopTeped 1 nedpunuren cunapom (GLUT 1 DS);
7. Cunanpom na Sturge-Weber; 8. 'etacTHuHu npunaabiuu
npu xunorajamMuyuu xamapromu. llI. Ennedasonarun
Ha Pa3BUTHETO M eNUJIENTHYHYU cHuedasonaTuu: 1. Panun
nHGAHTHIHK eHLe(alonaTui Ha Pa3BUTHETO U CMUJICNTHY-
Hu eHuedanonaruu; 2. Enmuiencus B KbpMauecka Bb3pacT
¢ MuTpHUpamu GokarHu NpucThnH; 3. CHHAPOM C emuien-
THYHY UHpaHTUIHU cna3Mmu; 4. Cunapom ua Dravet. [LAE
KJIacu(pUKaIKs Ha CMUJICTICHUTE U CHHIPOMHTE B JIETCKATa
Bb3pacT (31) Bkiatousa: . CamoorpannyaBaim ce enuJjen-
cuu: 1. CamoorpannyaBaia ce enujencus ¢ HeHTPoTeM-
nopaJjiHu cnaiikope; 2. CaMoorpaHHYaBala ce ernuiencus
C aBTOHOMHU NpHCTHIHN; 3. JleTcka OKIMIUTAIHA 3PUTEITHA
enuiuerncus; 4. @OTOCEH3UTHBHA OKIHUITUTATHOASLIOBA CIH-
nencus. 1. Fenepanu3upanu enuiencun: 1. lercka adcan-
cHa enmJjencus; 2. Enunencus ¢ MUHOKJIOHUYHM abcaHcH; 3.
Enunencust ¢ muoxknonuu Ha knenauute. [11. Enmnaentuann
eHuedasonaTuu WM eHuedajonaTuu HA pa3BUTHETO: l.
Enunencust ¢ MEOKJIIOHHYHO-aTOHUYHH NpHUCThIH; 2. CHHI-
pom Ha Lennox—Gastaut; 3. Enunentudau eHmedalonaTuu
uiM eHuedasonaTuy Ha pa3BUTHETO C OCTpUE —0aBHA BhJIHA
akTHBauus B ChH, cuHApoM Ha Landau Kleffner, arunnuna
Oenuruena napiuaiHa (pokanHa) enuiencus B JETCTBOTO;
4. XeMHKOHBYJICHS- XeMHUILJIerusi cunapom; 5. Enunenru-
YEeH CUHJIPOM CBBp3aH ¢ pebpminau nHdekuuu (OCTbp eHIe-
¢anut ¢ pedpakTepHH, MOBTAPAIIN ce (HOKATHU MPHUCTHIIH,
WM HampeaBala eHiedalonaTus MpHu JAela B YYHIMI[HA
BBb3pacT). ILAE knacudukanus Ha SMUICTICUUTE U CHHAPO-
MHTE ¢ HAYaJI0 B pa3jiudHa Bb3pact (26) BkitouBa: 1. Ie-
HePaJIM3HPAHHU eNUJIeNCHHU C OJUTeHHEHHA eTHOJIoTusl: 1.
IOBennaHa adcancHa enujencus; 2. KOBeHUIHa MHOKJIO-
HHWYHA enuiencus; 3. Enmrencus ¢ reHepapu3upanu TOHHY-
nHo-kinonnunu npunagsny (I'TKIT). II. CamoorpannyaBamu
ce GOKAJHM eNUJIeNTHYHH CHHIPOMH ¢ KOMILJIEKCHO Tpe-
nasase: 1. JleTcka OKIMNHUTAJIHA 3PHTEJIHA eNuJIencus; 2.
DoTOCCH3NTHBHA OKIHNHUTAJHOAsAJ0BA enuiencus. III.
DoxaJHU eNMHUIENCHH ¢ TeHeTHYHA, CTPYKTYPHA HJIH re-
HETHYHO-CTPYKTYpPHA eTHosorus: 1. CBbp3aHa cbC ChHA
XHIIEPMOTOPHA (XHIepKHHeTH4YHa) enujencusi- KCNTI;
2. daMuIHA Me3HAJHA TEMIIOPAJIHOASIOBA €NUJIENCHS;
3. ®amuaHa ¢pokajiHa enuJiencusi ¢ Bapuaduianu ¢pokycu;
4. Enunencus cbe cayxoBu nposisu; 1V. KomOunupanun
reHepaju3upand u (QOKAJTHM eNUJeNTHYHH CHHIPOMH
¢ MOJUIeHHA eTHOJIOTHSI, eNMHJIeNCUsl ¢ HHAYIUPALIH ce
NPUCTHIM NPHU YeTeHe. V. EnniienTuynyu eHuedaionaTum:
1. EnunentuyHu CUHAPOMU C eHlleasonaTuy Ha pa3BUTHE-
TO, CNMUJICNTUYHY eHledanonaTun wiu u asere; 2. Enunen-
THUYHU CHHJPOMH C HPOTrPeCHBHH HEBPOJIOTHYHH YBpeIu;
3. Cunznpom Ha Rasmussen; 4. [IporpecuBHa MHOKJIOHHYHA
enuiencus; S. @edpuaHo-nHPEKUMO3HO CBHP3aHH eNuJie-
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ntuyHu cunapomu (FIRES).

IIpn ,,eHuedasonaTum Ha pa3BUTHETO M ,,eNHJIeN-
THYHHTE eHUedaJonaTHN” YeCTHTE eNuJeNTHYHH NMpHCc-
Thnu u/uiau EEI paspsinute yBpexaaT HeBpPO-ICHUXHY-
HOTO Pa3BHTHEe M KOTHUTHUBHHUTe QYHKIHH, 2 4eCTO HMa
W TIOBEJACHUYECKH IIPOMEHH, ayTH3BM U JIBUTATEITHU HapyIIe-
Hus. Ennuentuynurte ennedanonaruu u eHuedaonaTu-
HTe HA Pa3BHTHETO YeCTO ca KOMOMHHPAHU U ce JUarHo-
CTHUHHPAT Ha 0a3ata Ha kJuHU4HH, EEI, cTpykTypHH,
MeTa00JIUTHH M TeHETHYHH NPUYMHHU, KOETO Ompeesis
U TAXHaTa KoMOuHUpaHa Tepanus cbe AIVI (1, 3, 4, 19).
[Ipu Ts1X wecTo ca HanuIe U POKAIHHU TPHUCTHITH, C SBOJIOLHS
KBM JBYCTPAaHHU TOHUYHO-KJIOHUYIHU (BTOPHIHO —TeHEpaAIN-
3upanu npucteinr). HoBa xoHnmenuus 3a eHuedaionaTus
Ha Pa3BUTHETO U 32 ,,eNWJIENTHYHA eHlledasonaTus™ e ye
eNUJICNICHSITA U 320aBEHOTO pPa3BUTHE Ca [Be ChCTOSAHUS
¢ o0ma eTnoJ0rusi (CTPYKTYpPHU/ MeTa0O0JHTHH U reHe-
THYHH NPUYMHH), TPH KOETO € Heo0XO0AMMO arpecMBHO
aHTHeNUJIeNnTUYHO Jedenue ¢ AI'JI ¢ paznnyueH MeXaHU3bBM
Ha AeiicTBue. MeIUKaMEHTO3HOTO JICYCHUE Ha CIHJICIICUUTE
BKJIIOYBA MOHOTEPIANUS UK KoMOuHUpaHo jeueHue ¢ ATJI
C pa3javyYeH MEXaHW3bM Ha JEeHCTBUE NPU Hee)EeKTHMBHOCT
OT MOHOTepanus. B mocienHuTe roguHu ce M3sICHUXA pas-
JIMYHUATE OTTOBOPH HAa aHTHT'BPUYOBOTO JICYCHHE BHB BPB3-
Ka ¢ TeHeTHYHH NpuuuHu: IIpH €X0AcTBO B KJIAMHHYHATA
KAPTHHA, KJIOY0BAa € POJIATA HAa IeHeTHMKaTa 3a pa30u-
paHe Ha NPOTHBONOJIKHATA (apMaKOAMHAMHKA € CIO-
pen dyHKunoHaJHusA edexkT Ha myranusara. Hanpumep
MyTanuuTe (MaToJJOrH4yHu BapuaHTu) B SCN/A rena cbc
3ary6a na ¢pynknus (,,loss of function*) ma naTepHEeBpOHN-
T€, HOPMAJIHO CYNpPECHpaIld MO3BUHHUTE KIETKH 33 TeHEepHU-
paHe Ha eNeKTPUYHA aKTHBHOCT, T€ HE Ca B ChCTOSHUE 1A 5
CylnpecupaHaT 1 arOHMCTUTe Ha Na+ HOHMTe KaHAJHU BJIO-
mwaBaT npucrsnure. [lo-peakure SCN/A BapuaHTH cbC
cBpBXQYHKIHA (,,gain-of-function”) B HEBpOHUTE AUPEKTHO
ce NMPEeAN3BHKBA €JIEKTPOreHe3a U eMUJICHTUIHU MPUCTBITHI
n ATl'JI aronucture Ha Nat+ HOHMTe KaHAJIM MOTAaT Ja IO/0-
OpAT MPUCTHIUTE. YCTAHOBEHH Ca MATOJOTMYHHU BapHAHTH H
B KanueBo-HoHHUTe KaHalu KCNA2, B KaJlllMeBO-HOHHUTE
kaHanu CACNAIA u 8 GABRB 3, kaTo B Te3u ciiyuau jeye-
HUETO C JIEKapCTBa, ArOHUCTH NPH 3ary0a Ha QYHKIUHU CHILO
BIIOIIABAT eMIICITHYHHS cuHIpoM (5, 18, 24). B Te3m cay-
Yay HOBUTE AaHTHI'BPYOBH TepPanuu ¢ APYTr MeXaHH3bM Ha
neiicreue karo Crupumnenrtos (Stiripentl), Kannabunnon
(Cannabidiol), ®enpnypamun (Fenfuramine) m kerorenHa
AUETa HMAT 3HAYNMA e(peKTHBHOCT BbPXY eNuJIenTHYHHS
cunapoMm. [Tocnennusar HanuonaneH KOHCEHCYC 3a AMArHO-
CTHKA W JICUYCHUE Ha eIMIJICTICUATA IMPEACTaBsl aKTyaTHUTE
BB3MOXXHOCTHTE 3a JICUYCHHE IPH eMuieniCuuTe B buiarapus,
KaTo BKJIOYBA U JeueHHeTo ¢hCc 3oHu3amuja (Zonisamide,
ZNS) 3a neyenue Ha (OKATHU SMUICITUYHU IIPUCTBIIN KATO
MOHOTEpANus U J0IbJIBalla Tepanus Haj 18 roguiiHa Bb3-
pacT U KaTo JOII'bJIBAIA TePaNus Ha MAUeHTH HaJl 6 TOJUII-
Ha BB3pact (Tabnuna 1) (4).
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Tadnauua 1. AHTUI'BPYOBH JIEKAPCTBA 32 JieYeHHe HA eNuJIenicuuTe (CMHAPOMUTE) U eNuJIeN TUHYHUTe NpucTbiu (4)

Buj enuaencusi (CHHAPOM) enuJIeNTHYHH
NPHCTHIHN

1 u3dop

Mowuotepanus

AHTepHaTHBHa MOHOTEpPaNuA WIH NMOoJUTePanus

HLanqno-reHepanusupaHn (n)morlamqﬂu/renemqﬂu) enuiencuu/ reHepajTusupaHu Npunaabuu

TOHMYHO-KIOHUYHY IPUTIAABIH CBZ, PHT, VPA CZP, LTG, LEV, OxCBZ, PB, TGB, TPM, Clobazam**

ATOHHYHHU NPHCTHIH VPA LTG, CZP

Abcancu VPA, ESM CZP,LTG, TPM

MHOKJIOHUYHH MPUCTIN VPA CZP, ESM, LTG, LEV, TPM, Clobazam™**
Koprukocreponsn

FOBeHu/IHA MHOK/IOHHYHA eNUJIencHs VPA CZP, ESM, LTG, LEV, TPM, Clobazam**

DokajHu enuyencuu / (boxamm CMUJICNITUYHU NPUCTBITH

OKIUITUTAJIHH)

DokanHu TPUCTBITH CBZ, VPA CZP, Cenobamate**, Clobazam** GBP, LCM, LTG, LEV, OXC,
PB, PHT, PGB, TGB, TPM, BRYV, ESL, ZNS

DoKaHK IPUCTBITH C EBOJIONHS KbM CBZ, PHT, VPA CZP, Cenobamate**, Clobazam** GBP, LCM, LTG, LEV, OXC,

JBYCTPAaHHH TOHAYHO-KJIOHHYHH (BTOPHYHO PB, PHT, PGB, TGB, TPM, BRV, ESL, ZNS

—TeHepau3UPAHH TIPUCTBITH)

Wnnonatnunu Gpoxanuu (Ponannosa u CBZ, VPA, OXC CZP, GBP, LTG, LEV, Clobazam** ZNS

Enunentuunn enuedanonatun/ enuedanonaTuy Ha pa3BUTHETO

HITH eJIeKTPHYEH CTATYC M0 BpeMe Ha
0aBHOBD.IHOB ¢bH (ESES)

CunppoM ¢ HHGAHTHIHY CIA3MHU (CHH]- ACTH, VPA CZP, LTG, TPM, VGB**

pom Ha West)

Cunjpom Ha LTG, TPM, VPA CBZ, CZP, PB, PHT, Rufinamide*, Cannabidiol* ¢ Clobazam**,
Lennox-Gastaut Fenfluramine*

Cunppom Ha Dravet (SMEI) VPA,TPM LEV, Stiripentol*, Cannabidiol* ¢ Clobazam**, Fenfluramine*
Enunentnyna enuedanonatus c CSWS VPA, ESM LEV, 6ensoanasenunu, Clobazam**, koptuxocteponin

— AT'JI, pa3penieHu 3a MOHOTepanusi U J0N'bJBAIIA Te-
panus: CBZ (carbamazepine); CZP (clonazepam); ESM
(etosuximide); GBP (gabpentin) nax 12 . MoHOTepanus, Haj
6 1. nonssiBama tepanus); ESL (eslicarbazepin) van 18 1. mMo-
HOTepanus, Hax 6 T. nombiaBamia tepanus); LTG (lamotrigine)
Han 2 r.; LEV (levetiracetam) Hax 16 1. 3a MOHOTepamnusi, HaJl
1 mecen 3a monutepanusi; LCM (lacosamide) nan 4 r.; OXC
(oxcarbazepine); PHT (phenytoin); PB (phenobarbital);
TPM (topiramat) nag 2 r; VPA (valproate); ZNS
(zonisamide) nanx 18 r, kaTto MoHoTepanus, Hag 6 I. KaTo
J0IBbJIBAIIA TePanus.

— AT'JI pa3pemienun camo 3a JombJjBamia Tepanusa: PGB
(pregabalin) nax 18 r.; TGB (tiagabin) nan 12 r., xoraro apy-
T'U TIOJXO/ISIIY JIEKApCTBEHN KOMOMHAIIMYU ca ce OKa3aju He-
3aJI0BOJIMTEIHUA WK He ca noHocuMu; BRV (brivaracetam)
Hag 2 T.

— Kunacuueckn AIJI: CBZ (carbamazepine); CZP
(clonazepam); ESM ( ethosuximide), PHT (phenytoin); PB
(phenobarbital); VPA(valproate)

— HoBu AI'JI: GBP (gabapentin); ESL (eslicarbazepine);
LTG (lamotrigine); LCM (lacosamide); LEV
(levetiracetam); OXC (oxcarbazepine); PGB (pregabalin);
TGB (tiagabine); TPM (topiramate); Rufinamide*- 3a
cuaapom Ha Lennox-Gastaut; Stiripentol*- 3a cungpom Ha
Dravet; BRV — Brivaracetam nazg 2 r.; CBD (Cannabidiol)*
MpH CMUJICNITUYHU TPUCTBIIH, CBBP3aHU C TyOepo3Ha CKIie-
po3a xommiekc (TSC) mpu mamwmentn > 2 romguuu; CBD
(Cannabidiol)* B xomOunanus c¢ Clobazam** npu cunapom
Ha Dravet u cunnpom Ha Lennox-Gastaut npu nmanuentu > 2

ronquau; FFL ( Fenfluramine)*- mpu cunapom Ha Dravet u
cunapom Ha Lennox-Gastaut npu manueHTH > 2 TOJAUHHU,
Cenobamate**- npu ¢okaanun u BI'TKII (®ATKII) nan 18
r.; ZNS (Zonisamide) 3a neuenne na Bl TKII (@ATKII) npu
BB3PACTHU U Jlena Haj 6 T.

* o Yaen 266, an. 2 or 3JIIIXM u 4ia. 16, aji. 4 ot
Hapenda Ne 10 ot 2011 r. 32 ycsioBHSATA M pe/ia 3a JiedeHHe €
Hepaspemenu 3a ynorpeda B Peny0imka bbiarapus nexap-
CTBEHH NMPOAYKTH:

* Rufinamide 3a ireuenne Ha cuaapom Ha Lennox-Gastaut

* Stiripentol 3a neuenue Ha cuHApOoM Ha Dravet

* Cannabidiol B kom6unanus ¢ Clobazam** npu cuapom
Ha Dravet u cungpom Ha Lennox-Gastaut mpu manueHTa > 2
roguny; * Cannabidiol npu neyenue Ha TpUCTBIH, CBBP3a-
HU ¢ TyOepo3Ha ckiepos3a komruieke (TSC) npu manumenTn >
2 TOIUHHA

*Fenfluramine- npu cunapom Ha Dravet m cMHApOM Ha
Lennox-Gastaut npu manueHTn > 2 TOAUHU

**Peructpupanu ot EMA:

Clobazam** 3a neuyenue Ha abcancu, I'TKII, Mwuokio-
HUM, cUHApoM Ha Dravet u cunapom Ha Lennox- Gastaut;
Nitrazepam** 3a neuenue Ha cuaapoMm Ha West; Sulthiam**
3a JeueHue Ha (okaHU NMpUCTHIH; Vigabatrin** 3a neuenne
Ha cuaapoM Ha West; Cenobamate**- npu ¢poxannu u BI'T-
KII (®ATKII) nan 18 r; ACTH 3a nedyenue Ha CUHIPOM Ha
West (enuierncus ¢ eNUICITHYHHE CIIa3Mu).

Zonisamide (3onuzamun, ZNS) e OeH31M30KCa30IT aHAJIOT,
cynpoHamu, oT papMaKoTepaneBTHYHA IpPyna aHTHeNH-
JeNTHYHU CPeICTBA, APYrH AaHTHENMUJIENTHYHH CpeICcTBA
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¢ ATC xoxa: NO3AX1S. Mexanu3bM Ha JAeiicTBHe € MHO-
JKeCTBEH- 0JIOKHPA BOJITAKHO3ABUCUMUTE HATPUEBOIOHHH
(Na") xananmu u T- TUI BOJTA’KHO3aBHCUMUTE KaJIIUEBO-
iionnu (Ca?) kaHAJIM HA MPECHHANITHYHUTE TEPMHUHAJIM HA
radaepruunute (CAMK /GABA) HeBpoHH M IpeHHHANI THY-

Boacapeka HeBpoaoeust Bulgarian Neurology

HHUTE TEePMHHAJJHU HA IIIyTaMAaTePruvHUTe HEBPOHH, Ype3
KOETO ce NpPeKbCBaHE HA CHHXPOHM3MPAHATA HEBPOHHA
Bb30y/1a, HAMAJSIBAiiKi Pa3NpoCTPAHEHHETO HA eJeKTpPH-
YeCKHTe Pa3psiii U NPeKbCBAHKH MOCJIeIBAIATA elHIen-
THyHa akTuBHOCT (12, 20) (@urypa 1., @urypa 2).

Presynaptic terminal of GABA neuron

Zonisamide

Inhibits =

Zonisamide &

Postsynaptic neuron I I

Extrasynaptic i i Synaptic
GABs, @ ol GABA,
receptar receplor

Presynaptic terminal of Glutamate neuron

Zonisamide

K* channal

Ca? channgl «
(T-type)
Zonisamide .2
Postsynaptic neuron ﬁ -
KK :jHMDA i ALdR
channel + recaplor + raceptor

Ma* (Ca™)

Mar (Ca™)

®urypa 1. MHOKECTBEHN MEXaHNU3MU Ha JieciicTBUe Ha 30HM3aMu/l (ZNS) BbpXy MpeCHHANTUIHUTE HATPUEBH BOJITAXKHO B3a-
BUCHUMH HATPUEBOHOHHU U KaJILMEBOHOHHY KaHAJIM ITPpU rabaepruuHuaTa v riryraMaTHara Tpancmucus (12)

Zonisamide Blockade/modulation of Enhances Blockade/modulation of
Na+ channels GABA activity T-type Ca++channels
Valproate Blockade/modulation of Enhances Blockade/modulation of
Na+ channels GABA activity T-type Ca++ channels
Topiramate Blockade/modulation of Enhances Blockade of
Na+ channels GABA activity glutamate receptors
Lamotrigine Blockade/modulation of Blockade/madulation of
Na+ channels L-type Ca++ channels
Gabapentine Blockade/modulation of Blockade/modulation of
Na+ channels L-type Ca++ channels
Carbamazepine &
Oxcarbazepine Blockade/modulation of Na+ channels
Lacosamide I Enhances slow inactivation of Na+ channels I
Levetiracetam Modulation of neurotransmitter release via SV2A protein binding

®urypa 2. MHOXXECTBEHH MeXaHU3bM Ha JeiicTBrue Ha 3oHu3amu (ZNS) B cpaBaenue ¢ apyrure AIJT (20)

Wnpukanunre 3a Jjeyenue cbe ZNS, omoOpern ot EB-
pormeiickara arennus 3a yekapctsa (EMA) ca: monotepanus
IIpY JICYEHHETO Ha MapLMAIHU I'bPUYOBE, CHC MM 0€3 BTOPHY-
Ha I'eHepajM3alus MPU Bb3PACTHU C HOBOJMATHOCTHLUpPAHA
eMIJICTICHS U IONI'BJIHATEITHA TEPAIus IPH JICYSHNETO Ha Tap-
[MAJTHYU T'BPUYOBE CHC WIJIM 0€3 BTOPHYHA T€HEepaTH3alusl IPH
BB3PACTHH MALUEHTH U JIeNa HaJl 6 TOAUIIHA BB3pacT (2). ZNS
¢ o100peH mbpBoHavaHo B Sinmonus (1989 r.) u B Kopest (1990
I.) 3a JledeHne Ha pa3iauynu enuiaencus. [Ipe3 2000 r. e omo-
open npe3 CAILLl kato nonbaBama tepanu. [Ipe3 2005 r. e
onoOpen B EBpona kaTo 1ombaBaiia Tepanust npu (poxkaaHa
eluJjencusi Np1 Bb3pacTHU NMalMeHTH, a npe3 2014 . e oxo-
OpeH M KaTO MOHOTepaMNus U 32 HOBOAUATHOCTHIMPaHa ¢o-
KaJIHA eNUJIelNcHs NMPH NalMeHTH HajA 18 r. ciex 3aBbpun-
JIM KJIMHUYHY NIPOYYBAHUSA M IPH HAYATHO H IbJITOTPAIHO
Ha0JIr01enne Npu nanuenTu Hajg 18 roqumra Bu3pact (6, 7);
ZNS e perncTpupaH 3a I0NbJBAIIA TEPANHs 32 JedeHHe Ha

nanueHTH ¢ GokaaTHH U BTOPHYHO reHepaIM3UpPaHu MpHC-
THIH (HOKAIHU MPUCTBIIH, C EBOJIOLUS KbM JIByCTPaHHH TO-
HUYHO-KJIOHUYHH) MPH NALHEHTH HA U HA/I 6 I. BB3PacT cJiej
3aBbPIINJIM KJIWHUYHHE NPOYYBAHUS KATO A0MBJBALIA Te-
panus npu aena ¢ pokaana enuaencus (14,15).
dapmakokuHeTHKaTa Ha ZNS e GJaronpusiTHa mopa-
au: 1. Bpp3a moutn nbJjHa pe3opouust Ha ZNS ciaen nepo-
PaJHO NMPHJIOKEHHe ¢ MUKOBH KOHIIEHTPAIlUH B cepyMa M
njiasmarta 3a 2 10 5 yaca cjeJ NpHJIoKeHHe ¢ OMOHAJIMY-
HocT npudumsurtesno Ha 100%, 6e3 noBausiBaHe OT NpHe-
Ma Ha XpaHa npu 103a om 100-400 mg eéeonvaic oneeno; 2.
Buorpanchopmanus ype3 MeTa0o1M3Mpa OCHOBHO upe3
PeAYKTHBHO pa3leNBaHe HA 0eH3M30KCA30JI0BHS NPBCTEH
Ha 0CHOBHOTO BemecTBo upe3 CYP3A4 1o o6pasyBaHe Ha
2-cyadpamonianetuiadeno. 3. Enxumunupane 3a okoso 60
yaca npu guncara Ha CYP3A4 unaykropu. 4. daykryauu-
HTe B KOHIIEHTPAIHUTE B cepyMa HJIH MJa3MaTa B 1030BHSI
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HHTepBaJ ca MajkH. Te3u ¢pakTu onpenes AT Bb3MOKHOCT-
Ta 32 ¢IHOKPATEH AHeBEH IPHEM Ha JIEKAPCTBOTO H KOMOH-
Hanuute ¢ Apyru ATJI B 1o3u 200-500 mr/nneBHo.
[IpoBenenu ca peauia KINHUYHA POy IBAHUS 3a T0Ka3Ba-
He Ha eeKTUBHOCT 1 6e30macHOCT/ moHOCUMOCT Ha ZNS npu
BB3PACTHU NALIMCHTH KATO JOI'BJIBAIA TEPANUs IpPU PE3uC-
TeHTHU enwiencuu (6, 11), karo HayanHa MmoHoTepanus (7)) U
npoy4BaHus B peaiHara npaktuka (9, 10, 16). B pangomuzn-
paHo 1mane6o KOHTPOIMPaHo Mpoy4yBaHe Ha ZNS 3a JeueHne
Ha (hapMaKOpe3UCTCHTHH (OKAJIHU CHHJICITUYHHU MPUCTBIIH
(11) mpu 203 manmenTa ¢ ot 20 nentspa B CAILl e n3cnenBana
e(MKacCHOCTTa MY KaTO JOITbJIBAIA TEPAIUS U OTTOBOPHT CIIO-
pen pa3iuyHu 1034 B cpaHHeHue ¢ mianebo. Jlozara na ZNS
e noumasaHa cbc 100 mg/nHeBHO Besika ceamuna o 400 mg/
JTHEBHO U € OLIeHEeHa ¢ e(heKTUBHOCTTA 1pH jteyeHue ¢ 400 mg/
JTHEeBHO Ha 4-Ta, §-Ma u 12-Ta ceqmuny. IIpu ne4eHUETO CHC
ZNS B n03a 400 mg/nHeBHO, CpeHATA PEIYKIIHSI HA TIPUCTBIT-
HaTa 4ecToTa Ha BCHUkHU npucTenu e 40.5% B cpaBHEHHE C
manedo rpynara- 9% (p =0.0009), a c Hag >50% penyKuus Ha
IpUcThIIHATa YyecToTa (responder rate) ca 42% OT nanMeHTHUTE.
Pesynratute ca no3a- 3aBucumu: [1pu 100 mg/nHeBHO ¢ penyk-
nus Ha npuctenute ca 20.5% (p = 0.038 B cpaBHEHHME ¢ ITaLe-
60); mpu 103a 200 mg/THEBHO peyKIMsITa HA CPEAHATA IIPHUC-
ThHA YecToTa ¢ 24.7% (p = 0.004 B cpaBHEeHHUE ¢ mpanebo).
CTpaHMYHHU PEeaKIUH IIPU JIEUeHUEeTo ¢hC ZNS, pa3nnuaBamu
ce oT mianebo rpymnara ca 3aryba Ha Terjio, COMHOJICHTHOCT,
Oeszanerurue, arakcus. OTnagaHeTo nopaau CTPAaHUYHU peakx-
1y npu jgedeHue cbe ZNS (10%) He ce pa3nuuasa oT mane6o
rpymnata (8.2%). ABropute obomasat, ye ZNS e epexTuBeH
MIPH JIOMI'BJIBAIIA TEPAIHS IPH HAIIUEHTH IPU MPHCTHIHN ¢ (o-
KaJIHO HadaJjo, KaTo MUHUMaliHaTa eekTuBHa no3a ¢ 100 mg/
nHeBHO, HO 400 mg/nHeBHO € no-e()eKTHBHA /103a.
OcHoBaHUsATa 3a peructpanuara Ha ZNS 3a MOHOTepanus
1 JION'BJIBAIIA TEPAHs PH Bb3PACTHH MALMEHTH HaZ 18 I. OT
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EBponeiickarta arenmus 3a sekapctBa (EMA) ce ocHoBaBar Ha
CJIE/IHNTE KJIMHUYHU NpoyuBaHus: [Ipu KIMHUYHOTO Mpoyu-
BaHe Ha Brodie, M. u cwaBt., 2005 (6) — ABOWHO-CJIATIO TIA-
11e60 KOHTPOJIMPAHO M3CIEABAHE IPU MAIMEeHTH ¢ (apMako-
pe3uCTeHTHH (DOKAJIHU SMMJICTICMH KaTO JIOMbJIBAIIA TePAIHs
ce IEMOHCTpHpa J103a-3aBUcUM edekT Ha ZNS npu npuioxe-
Hueto My B 1034 100 mg, 300 mg, win 500 mg/nuesHo (2:1:1:2)
Karto ponbiBama Tepanus. Ciueq 6 CeIMUYHOTO TUTPUPAHE HA
ZNS nanyeHTHuTe ce IpociesBar e Toa 18 cexMuIy, kato
€ OTYeTeHa € YeCTOTaTa Ha OTTOBOPHIIMTE Ha JICUeHHETO (C
>50% penykmus Ha MPUCTHITHATA YECTOTA), KAKTO U Oe3omac-
HOcTTa 1 noHocuMmoctTa. Ilpu exkyBanuTte cbe ZNS 351 ma-
HHEHTH ¢ (p)apMaKOpPe3UCTEHTHA eNUJICNICHsI B CPABHCHHE C
1anedo rpymnara ce OT4uTa No-100bp ePeKT NpH Mo-BUCOKHU-
Te 103 (500 mg/aIHEeBHO) ¢ PeAYKIHs HAa KOMIUIEKCHUTE Iap-
nuaiHu npucteiu ¢ 51.2% B cpaBHeHHe Tane6o- 16.3% (p <
0.0001) 1 mo-BHCOKa YeCTOTa Ha OTTOBOPUIINTE HA JICUCHUETO
(pecionnepu) crpsiMo TuIane0o rpynara Ha BCHYKH BUIOBE
(oKamTHM NPUCTBIH, BKJI. M IMPOCTUTE U KOMIUIEKCHH (OKaJ-
Hu- 52.3% cpemy 21.3%, p < 0.001. (@Purypa 3). O6001meHneTo
Ha aHaju3a oT mpoyuBaHeTo 3a ZNS e, ye npu no3u 500 mg/
nHeBHO 1 300 mg/mHEBHO ce JI0Ka3Ba CTATUCTUYECKH 3HAYMMO
IT0-BHCOK e(eKT B CpaBHEHNE C MIare0o rpymnara 3a peyKIus
Ha TPHUCTBITHATA YECTOTA HAa BCHYKH THIIOBE CHIJICNITHYHH
MPUIIAABIH, BKJI. HA MPOCTUTE (POKAIHU MPUCTBIH U KOM-
IJIGKCHUTE MaplHUaiHi MPUCTBIM C JOKA3aH CTATUCTHYECKH
3HAaYMM J103a-3aBUcHM eekT (p < 0.0001). Haii-uecture HEexe-
JIaHW CTPAaHUYHH PEAKIIUHU B IPOYYBAHETO €2 COMHOJIEHTHOCT,
3aMastHOCT, TaJIeHe TI0 BpeMe Ha (ha3ara Ha TUTPHUpaHE U II1aBO-
6ousine U GapUHTHUT CJIe TOBA. ABTOPUTE MPABAT 3aKIFOUYCHHUE,
4ye ZNS npuiioxKeH KaTo JOMbJIBAIIA Tepanus Mpu MalUueHTH
¢ (hOKaJIHU SMUIICTITUYHU MIPUCTBIIN € C 103a-3aBUCHM JOOBD
edexT, ¢ 1oka3zaHa e()eKTUBHOCT U 10Opa MOHOCHMOCT.

OTroBOpALLY Ha IeYeHUe Bb3PaACTHU NALMEHTH (HaManeHne Ha NPUCTbNHATA
yectota ¢ 250%) npu fonbaBawa Tepanua cbe Zonisamid npu
¢dapmakopesucteHTHa enunencua (n=351)

Placebo 17,90%

Zonisamid 100 mg

Zonisamid 300 mg

I I
/ /

Zonisamid 500 mg

29,60% f

| I |
/
E / a 7 Z

®urypa 3. [lo3a- 3aBucuM edext Ha ZNS 1npu Bb3pacTHU MALUEHTH ¢ papMaKO-pe3UCTEHTHHU (DOKAIHY SMHICTITUIHN
MPHUCTHIN B ABOWHO-CIIATIO TUTAe00-KOHTPOIMPAaHO n3ciensane (6)

B panaomusupano, ABoiiHO-cJIsiN0, NPOy4YBaHe 32 e(u-
KACHOCT NPH Bb3PACTHH NALUEHTH ¢ HOBOIMATHOCTHIM-
paHa ¢okajaHa enmuJencHs, BKJI. NPH MJIAJAH NALUEHTH
(cpenno ~36 roquHu ) ce cpaBHsBa epukacHocTTa Ha ZNS
KaTo MOHOpAMus MpH (GOKAIHH eMUJISTICHU TPH BB3PACTHH Ia-
IMeHTH B cpaBHeHHe ¢ KapOamasenuH ¢ yabJI:KeHO AeiicTBHe
(CBZ- CR). ZNS e no3zupan cpeano 300 mr (200-500 mr) en-
HOKpaTHO/ AHeBHO B cpaBHeHue ¢ CBZ-CR 600 mg (400-
1200 mg) (Purypa 4 a) (7); AHAIU3BT HA pe3yJaTATHTE NMPH

0010 456 nauuenTu (223 Ha Jieyenue ¢cbe ZNS u 233 — Ha
CBZ- CR) ycraHoBsiBa 10/100Ha e(peKTHBHOCT 3a MpeycTa-
HOBSIBAaHEe HA eNUJEeNTHYHUTE NPUCTHIH B NMPOIbJKEHHE
Ha 26 ceqmunu (79.4% ot ZNS cpemy 83.7% ot CBZ) u Ha
nanMeHTuTe 6e3 nmpucTbnu 3a 52 ceamuuu (67.6% ot ZNS
cpeury 74.7% ot CBZ ) (®Purypa 4 6). [lono0Hu ca u ne:xkeJia-
HHTe JIeKapCTBeHH peaKkuy, 00yCJ0BHIU NMpeycaHOBSIBaHe
Ha JIeYeHUeTo.
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100 —

Patients (%)

200 mg 300 mg 400 mg 500 mg 400 mg 600 mg 800 mg 1200 mg
Zonisamide (dose per day)

Carbamazepine (dose per day)

®urypa 4 a. CpaBHeHue Ha e¢pukacHocTTa Ha 3oHM3amua U Kap6aMa3enuH ¢ yabJKeHO AelicTBHE NPH Bb3PACTHU MaLM-
eHTH ¢ pokasana enmmiencus (7)

ZNS pemoHcTpMpa He no-manka ecdoukacHocT ot CBZ Ha 26-ta n 52
cepMuLUa - NPOLEHT OT NaLMEeHTU C npunagbum ceobopa

B Zonisamide

79,4% 83 ¢

Seizure freedom for 26 weeks

Carbamazepine

67,6% 74,7%

Seizure freedom for 52 weeks

®durypa 4 6. Uectora Ha Bb3paCTHUTE MAIIMEHTH, KOUTO ca 0€3 MPUCTBIIN MPHU JieyeHUe ¢be 30Hn3amua u ¢ Kapbamaszenun
KaTo MOHOTepanus npu GokaiHa enuiencus na 26 cenmuna u 52 cenmuna (7)

JoOpu pe3yaraTtu ot npuioxkeHneTo Ha ZNS ce ycTaHo-
BSIBAT M B peaJiHATA MPAKTHKA OT NMPHJIOKEHHETO My MpH
Bb3PACTHH NMAIMEHTH ¢ (pOKAJIHA eNUJIENICHSI KATO MOHOTe-
panus B npoyuBaHeto SANAD-II (23) u B meTa-anauaus (25)
B cpaBHeHue ¢ aApyru AVl u kato gonmbJjBamia Tepanus B
npoyuBane OZONE (®pannus) npu 428 manuenta (10), B mpo-
yuBaneto ZOOM (I'epmanust u Cxangunasus) (16), kakto
1 B IPYI'H NMPOYYBAHHUsI KATO MOHOTEPANHUs M JONBJIBAIIO
aedenue (9). B npoyuBanero SANAD-II — pannomusupano
HECIIANO KINHUYHO MPOYUYBaHE B peaNHus XUBOT (23) B mpo-
IbIDKeHre Ha 24 Mecena ca HaOmrogasanu 990 mamueHTyu u ce
cpaBHsBa ce epukacuoctta Ha ZNS, LEV u LTG kato MoHOTe-
pamnus 3a HOBOJMAarHOCTUIMpaHa (oKaiHa enuiencus. Bkio-
YeHH ca manmeHTH, jJexkyBanu ¢ LTG (n=330), LEV (n=332)

nmi ZNS (n=328). ITT aHaau3bT BKIFOYBA BCHYKU YYaCTHUIIH,
a PP amaam3sT BrIouBa 324 yyactHuuu npuemamm LTG,
320 yuyacTHuIM npH JeuyeHue npuemaiu LEV u 315 yuacthu-
uu npuemauu ZNS. EdukacHocTTa ce oleHsIBa 4pe3 BpeMeTo
0e3 mpucTbnu 10 12-meceuna pemucusi. ZNS omeosaps na
Kpumepuume 3a ne no-waaxa euxacnocm cnpamo LTG, a
12-meceynara pemucus e 6uia no-goopa ¢ LTG oTkoakoro
LEV u ZNS. ABropute Ha npoyuBaHeTo SANAD-II npenna-
rat e ZNS 3a MOHOTepanusi KaTo IbPBa JUHHUS 32 POKATHU
npunaasuu. OdsicHsiBa ce, 4ye cpegHarta g03a ZNS B npoyu-
BaHeTO e OMJ1a OTHOCUTEJIHO HUCKA (247 mg NpU NalueHTH,
KOHMTO €A 0CTAHAJIM HA Tepanus, u 277 mg Npu Te3u, KOUTO
ca sl NPeKPaTHJIN MOPAJH JIOI KOHTPOJI HA NPUNIATbLHUTE),
J0KATO 03MTe HA IPYTUTe JABe JeKapcTBa ca OHJIu B ChOT-
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BETCTBHE C IPENOPBYUTEJIHUTE UM /103H (CbOTBETHO 222 mg
u 267 mg 3a LTG u 1440 mg u 2214 mg 3a LEV). Tsii kato
KpaiiHaTa noAabp:Kalia 103a e Ouja pelieHUe HA y4acTBa-
U] KIMHUIUCT, Bb3MOKHO € pe3epBHTe OTHOCHO /103Upa-
HeTO Ha ZNS Ja ca NoBJIMSIJIM HA 00LHTe Pe3yJTATH OT TOBA
npoyusaHe. B MeTaHaiu3 Ha NalUEeHTH, JeKYBaHH KaTo
MOHOTepanus 3a GOKaIHU NPUCTHIH (IPOCTH U KOMIUIEKCHU
MaplIHaIHA U BTOPUYHO-TeHEPATU3UPAHN) UITH IT'eHepaln3upa-
Hu npuctenu ( I'TKII, abcancu, muoksionnn) ¢ 12 AT'JT kM
2017 r. (CBZ, PHT, VPA, PHB, OxCBZ, LTG, GBP, TPM, LEV,
ZNS, ESL u LCM ce ycTaHoBsiBa ce mojjo0Ha e(peKTUBHOCT Ha
ZNS ¢ OXC, TPM, GBP, LEV u LCM npu dokanuute emnu-
nenTuyHu npucteiu (25). [Ipu cpaBHUTETHH MPOyYBAHHS
cpemy GBP, LTG, LEV, VPA, TPM, ZNS, OXC, ESL u LCS,
e ycranoBeno, ye CBZ e no-edexTHBeH WM eTHAKBO edek-
THBeH ¢ apyrute AIJI 3a MHoro BuaoBe npunaabuu, ZNS
e onpenesien kato epektuBen kato CBZ c 6aaronpusitHa
ABJTOCPOYHA 0e30MacCHOCT M MOAJbpP:KaHe Ha e(PUKACHOCT
3a JiedyeHHe HA (OKAJTHM NPUNAABUHU Npu Bb3pacThH (12). B
npoyuBanero OZONE (Opannus) npu 428 manueHTa ycra-
HOBSIBA 3HAYMTE/IHO MO00peHNe NPH A0I'BJIBANIA TePANHUSs
Ha ZNS kbpm CBZ, kbM LTG, kM LEV, 1 kbM VPA (10). ZNS
e Tutpupas 10 no3a 300 mg/nuesno. IIpenu BbBEkKIaHETO HA
ZNS, cpennara mpucThIIHa YyecToTa € 16.0 mpucThma/MecedHo.
Ts ce penyuupa 110 8.7 IpUCThIIa/MECEUHO P ITbpPBaTa BU3UTA
u 10 7.1 mpucThIa/MeceuHo npu BTopaTa BuszuTa. [Ipu mbpBaTta
BU3UTA OTTOBApAIINTE Ha JleueHneTo ¢ Haj 50% peaykuus Ha
npuctenute ca 61.9%, a nanmenture 6e3 npuctenu ca 31.1%, a
IIpX BTOpATa BU3UTA OTIOBAPSIIY Ha JleueHueTo ¢ Haa 50% pe-
TyKITHS Ha TpUCTBIHTE ca 65.9 %, a 25.6% ca 6e3 mpucThIu npu
BTOpaTa BU3MTA, KOETO € 3HauuMo (p<0.05) 3a Bcnuku TUIOBE
IIPUCTBIIH, OCBEH 3a MpocTUTe (POKAJIHU NPUCTHIHM, YecToTaTa
Ha OTTOBapsIIUTE Ha JeueHHe € >60% 3a BCHUKU aHAJIN3UPAHH
noArpyny. JleasT Ha nanueHTUTe Ge3 MPHUCTBIN MPH KOMOU-
HalMATa C 2 JIeKapcTBa € cTaTuctudecku 3HaunM (p=0.007).
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ITo Bpeme Ha TutTpupanero npu 106 manuenrta (24.8%) nma
MOHE e[JHa CTpaHM4YHA peakiys, HO Haii-uecTaTa CTpaHHYHA
peaknus e comHoseHTHOCTTA (5.1%), mocieasana ot ymopa (15
narnuenta (14%), 3ary6a na Terno npu 14 (13%), ymopsiemoct
npu 11 (10%); mpu 3 maruenta (2.8%) nMa cepro3Ha HexKenaHa
cTpannyHa peakius. [lo Bpeme Ha mpoabJKaBamoTo mpu 95
nanuenTa (22.2%) uma IoHe eHa CTPAaHMYHA PeakIus, KaTo;
Haii-uecta e chHIIMBOCTTA IpH 18 manuenTa (4.21%), 3aryba Ha
terno npu 17 (4%), mo-psiiko acTeHus uiM Bb30yauMoct. ZNS
HE yBPEXK1a KOCTHUTE CTPYKTYpH Ipu Bb3pacTHH (9, 22). B 3a-
KJIIOYCHNE OT aHaJIN3a Ha MPOYyYBAHETO B €KEJHEBHATA IPaK-
Ttuka ZNS ce uznomnssa B kombuHanus ¢ pyru AI'JI 3a nedenne
Ha (OKAJIHU EMUICIICUHU C MPOCTH, KOMILICKCHH NMPUCTBIN U
C €BOJIIOIMSL KbM JIBYCTPAaHHU TOHUYHO-KJIOHMYHH MPUCTBIIH
(BTOPUYHO reHepaJIn3UpaHy) MIPU BB3PACTHU € €EKTHUBEH 3a
ITOCTUTaHEe HAa KOHTPOJI Ha EMWJICTITHYHHUTE MTPHUIIABIH U ITOI0-
OpsiBa Ka4eCTBOTO HA JKUBOT, a MMOHOCUMOCTTA € 1o0pa. Edu-
KACHOCTTAa Ha ZNS ce ycTaHOBSIBA Ype3 BUCOKHS MPOUEHT
HA NMANMEHTH, 32BbPKAIM ce NMPOIBIKUTEHO BpeMe Ha
JeyeHueto (retention rate). B ZOOM mnpoyusanero (I'epma-
Hust 1 CxkanaunaBus) npu 90 nanuenTa jsedyeHneTo cbe ZNS
ce 3aQbp:Kka Haj 6 Mecela NpH JI00aBIHETO My KaTo nwpea
odonviaeawa mepanus: npn xomounanus B VPA- 78.9%, npu
xombunHanwus ¢ LTG- npu 92.9%, npn xombunanus ¢ LEV- npn
78.6% npn xombunanusa ¢ CBZ wau OXC— npu 88% (16). B
peauna npoy4YBaHuUs ce yCTAaHOBABA, 4ye ZNS e ¢ BUCOKM HUBA
Ha 3aJbpXKaHe Ha JIEYEHHETO NpH cpaBHeHHE ¢ apyrure ATJI
karo LTG, LEV, TPM, OXC (8, 21). Hanipumep ot siekyBaHUTE
cbe ZNS 128 nmaumenra 60% ocTaBat Ha JiedeHHe cbe ZNS
roeue ot 2 ronunan (Tadauma 2) (8), a npuunHM 3a cnupa-
HeTO ca Ouiu rajieHe uiau Hegpoautuasa. Ot 148 nanuenta
¢ eNnmuJIencusi MOHOTEPANUS WJIH JIObJIBALIA TePANUs ChC
ZNS 66.1% nponbimkaBaT geueHueTo Haja 1 1., a 55.1% — Hazg 6
I. IpH IIpocieasiBaneTo (22 ).

Tadanuna 2. 3agbp:kaTe Ha Jedenue (retention rate) Ha pasamunure AIJI 3a 2 rognnu (8)

LEV (n=196) LTG (n=251) 0XC n=97) TPM (n=156) ZNS (n=128) O6mo (n=828)
MponawrkaBar aewenne | 105 (53.6%) 186 (74.1%) 57 (58.8%) 69 (44.2%) 77 (60.2%) 494 (59.7%)
Hag 2 1.
[IpeycranoBuin 91 (46.4%) 65 (25.9%) 40 (41.2%) 87 (55.8% 51 (39.8) 334 (43.3%)
Jeyenne

O000meno npoyyBanusita 3a ZNS npu Bb3pacTHH ma-
HUEHTH ¢ (OKATHA eNuJIencus J0Ka3BaT, Ye Toii e e)eKTH-
BEH 32 HAaYAJIHA U AbJITOTPaiiHA MOHOTEPANMs H J0N'bJIBA-
ma repanus (9, 12, 21, 22, 23, 25, 27, 28) u e 6e3omacen (28,
35). ZNS HaAMa 3HAYUTEeJTHU (PAPMAKOKWHETHYHH ederTH
BbpPXy TepanusTa ¢ jJekapcrsa ¢ ATC rpyna C- chpaeu-
HO-CBHI0BA cucTemMa npu cpaBHenne ¢ CBZ, OXC, TPM, VPA,
PHT u PGB (32, 36). Hama nexapcTBeHH B3aUMOACHCTBHSI Ha
ZNS c apyru AI'JI, aHTHKOAryJaHTH, HAPKOTHIH, AHTHOHU-
OTHIM, XHMHOTEPANEBTHIIH, UMYHOCYNPECOPH, NMCHXHAT-
PUYHH, HAPKOTHYHHUH, AHTHAHA0ETHH JIeKAPCTBA U OPAITHU
KOHTPAaleNnTHBH. B 3akitoueHne OT KIMHUYHUTE [IPOYYBAHUS
1 pe3yNTaTHTe OT pealHaTa MpaKkTHKa P BH3PACTHH MaI[HEeH-
TH ycTaHoBsBaT 4e ZNS e ¢ GnaronpusTHa papMaKOKHHETHKA:
abcopbupa 6bp30 (O1m30 100% abcoaroTHa OMOHATMYHOCT), C
MHUKOBU KOHIICHTPALIUU B paMKHUTE Ha 2—4 yaca; He ce CBbp3Ba
3HAUUTEIHO ¢ IuIa3MeHuTe npotenHu (40%); metabonusupan
uype3 paznuaan Mexanm3mu (enzum CYP3A4, N-anerunrtpanc-
(depasm, KOHIOTanus C TIIOKYPOHOBA KHCEIHHA) € C MHOTO
HUCBHK MOTEHITHAJ 32 (papMaKOKHHETHYHU JICKAPCTBCHH B3au-
MOJICHCTBUS; ¢ OBOpPEYHO eMMMUHUpPaHe, kKato camo 15 — 30%
OT Jl03aTa Ce eIMMHUHHpA HENPOMEHEHA; CIMMHUHAIIMOHHUSAT
oy uBoT e 60 yaca unu 36 yaca ¢ CYP unaykropu, Koeto

M03BOJISIBA JIO3MpaHe eqHOKpaTHO/ JHEBHO (12).
Peructpanusita Ha 30HM3aMHJ 32 JOMBJBAIA TEPAIHs
pu jgena oT 6 10 /8§ e. ce OCHOBaBa Ha KIMHUYHHUTE MPOYU-
BaHus Ha Guerini R. u cpaBr. (14,15). Tlpu nombaBama Tepa-
nust cb¢ ZNS npu nanueHTu ¢ pokaiHa enuiIencus B [eTcKaTa
BB3pact B I1II ¢daza, 1BOWHO cismo paHIOMHU3UPAHO, MIanedo-
KOHTPOJIMPAHO, MYJITOLIEHTPOBO NpoyuBaHe npu 207 nanueH-
Ta Ha BB3pacT oT 6 g0 17 r., nomyyaBamu exns win 2 ATJL, ca
CcpaBHEHHU e(pUKacCHOCTTA M IOHOCUMOCTTA Ha ZNS nnu mnane-
60 (15). ZNS ce 3amouBa ot 1 mg/kg/nHEBHO U ce TUTpUpPA 0
8 mg/kg/ THEBHO B MPOIBIKEHUE Ha 8§ CEIIMUIIM U ITPOIbJIXKA-
Ba HaOmoaenue 3a 12 ceqmuiu. OTunTa ce ePUKACHOCT CIO-
pell OTroBapsIIUTE Ha JIeYeHHe MauueHTu ¢ >50% penykius
Ha MPHUCTBIIHATA YECTOTA CIPSAMO HAYaJIOTO B IPOIBIIKECHHUE
Ha 12 cegmunu. bezomacHocTTa M TOHOCKMOCTA C€ OICHSBAT
CIIOpe/l JISKApCTBEHO MHIYIIHPAHUTE HEXKEIAaHHU JEKapCTBECHH
peaxiuu (treatment-emergent adverse events, TEAEs). O6mio
93 (86.9%) ot 107 nmauueHTH, panaoMusupanu Ha ZNS u 90
(90.0%) ot 100 manmenTa ot mIanedo rpymnara ca 3aBbpIIIN
n3cnenBaneTo. YecTorara Ha OTrOBapsIIMTE HA JICYEHHETO (C
>50% pexyKiusi Ha MPHCTHIIHATA YeCTOTa CIPSIMO Hadayo-
T0) ca 50% ot nexyBanute cbc ZNS cupsmo 31% Ha nane6o
(p = 0.0044). (durypa 5) (15). YectoTara Ha HEXKETAHUTE JIe-
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KapCTBEHH peakiuu e mogpodna 3a ZNS u (55.1%) n mmane6o
(50.0%), ¢ muucka gectora Ha Texkkute TEAEs (3a ZNS 3.7%
cpery miane6o- 2.0%), a TEAEs Bozelu 10 npeycTaHOBsBaHEe
Ha neueHueTo ca 0.9% cpemty 3.0%. Hexenanure nexkapcTBeHI
peaKIuH, Mo-4eCcTH Mpu JieueHneTo cbe ZNS cripsamo mianedo
ca nmoHmxeH anetur (6.5% cripsimo 4.0%), CHI)KaBaHe Ha TErI0-
10 (4.7% cnpsimo 3.0%), comHOoneHTHOCT (4.7% cupsimo 2.0%),
noBpwiIane (3.7% cropsimo 2.0%) u nuapus (3.7% cupsimo 1.0%).
M3BoaBT OT MpOyYBAHETO € Ue AOMBIBAIIOTO JIeueHue cbC ZNS
e edexTHBeH U Oe3omaceH, ¢ 100pa MOHOCHMOCT.

A B
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0+ i T -

=101
=
bl =204
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T® 304 -245%
e b
€ c -4
g —-402%
] g =50 :
= ~50.0%
5B 60

S
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50
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®urypa S. I[Ipu neuenne cbc 30HU3AMUT- CPElICH Yo pedy-
KI[Usl Ha MPUCTBIIUTE B MIEproja Ha 3aabpxane (A) u KomOu-
HUPaH IIepUOJ Ha TUTPALUS U IEPHOJI Ha 3abpXKaHe Ha Jieue-
Huero (B) (15)

IIpu mpoIBJKUTENHOTO HAOJIIOICHNE HA MPOYYBAHETO B
OTBOpeHa, npoabikasamia ¢asa I1I, mianedo-koHTpoIUpaHo
H3CIIe/IBaHE Ce OlleHsABa 0e30IacCHOCT/IOHOCUMOCT U eduKac-
HOCT Ha JBJITOTpaiiHa JombiBalla Tepanus cbe 3 ZNS u 3Ha-
YEHHETO U BBPXY pacTeka W pa3BUTHETO Ha Jeua oT 6 1o 18
I. ¢ ¢okannHa enunencus (14). Cnen aBoiiHo cisma ¢aza (2-11
CeIMUIIN), AIMEHTUTE, preMann ZNS npoJbirKkaBar Chlia-
Ta J103a, a M1ane0o0- MOIMEHTUTE TPEMUHABAT HA JICYUCHUE ChC
ZNS ot 1 mg/kg/day, nueBHo, TuTpupano a0 8 mg/kg/nHeBHO
(maxcumainHa no3a 500 mg/day). Tlo Bpeme Ha TO3H TepuOA
Ha nedeHne cbe ZNS (45-57 cenqmunm), 1o3ara e ornpeneneHa
criopell OTrOBOpa M NMOHOCHMOCTTA. be3omacHocTTa ce orpe-
JIeTIsl CIIOPEJT JIGKapCTBO 3aBUCUMHTE HEXKEJIaHHU JICKapCTBEHH
peakuuu (TEAEs), nabopatopHuTe U3CIeABAHUS U KIMHUYHU
nposieu. EukacHoCTTa ce onpenens cnopes 4ecToTara Ha OT-
roapsmuTe ¢ >50% peayKIus Ha IPUCTBIIHATA YECTOTA CIIPS-
MO HayayioTo (ITbpPBHYHA OLEHKA) W cBoOOgaTa OT NMPHCTHIN
1pe3 OTBOPCHUS MEPHOJ. PacTeKBT U Pa3BUTHETO CE OIpe/ie-
nsT criopen Growth and development assessments — o craguu
Ha Tanner, oljeHKa Ha KOCTHaTa BB3pacT ¢ PEHTreHorpadus.
[punoxenu ca npyru tectose 3a passutue / Child Behavior
Checklist, School Performance questionnaire, Physician and
Parent/Guardian Global Impression of Change u Controlled
OralWordAssociation Test (COWAT)/. O6m1o 99 (68.8%) ot 144
Jena 3aBbpuIBat uicneasaneto, a 108 (75.0%) ot 144 momyda-
Bamu ZNS npoabikaBar JieueHueTo Haa >1 rogquna. Hexena-
HU JICKApCTBEHH PeaKIMu ca ycraHoBeHu pu 39 (27.1%) ot 144
MAIIMeHTa, KaTO YeCTOTaTa Ha CEPUO3HUTE JIEKAPCTBEHO- CBBP-
3aHHTE He)KeJIaH! JIEKapCTBEHH peakny e Hucka (2.1%), kakto
¢ Te ca JIOBEJH JI0 IPCYCTAHOBSBAHE HA JICYCHUETO HpH 2.8%.
Jleka anmmo3a cbc CHUKEHO HMBO Ha OmkapOoHat >3.5 mM e
ycTaHOBeHO npu 64 nauuenTa (44.4%); 24 neua (16.7%) ca cbe
CHHU’KaBaHe Ha TenecHoTo Terno >10%. Ilpe3 otkpuTus nepu-
on, 81 (56.3%) ot 144 nauuenra ca OTroBapsiLy Ha JICYCHUETO
¢ Hax >50% penyknus Ha mpucThiHaTa yectora u 16 (11.1%)
oT 144 ca 6e3 npucTsnu (OTYETEHA ,,CBO00/A OT MPUCTHIN ).
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Ornenkara 3a pa3BUTHE IO Tanner U KOCTHOTO CKEJIETHO pa3-
BHUTHE Ha MAIMEHTHUTE € HOpMaIHO. OTYETEHH ca MHHUMAIHI
npomenn 32 CBCL 6/18 u School Performance scores. OTunta
ce nonodpenue- cropen Jekapute — 73.8%, a criopen poaute-
i win otraexaamu — 75.4% cnopen Global Impressions of
Change. O6o0meHuTe pe3yynTaTH OT IMPOYyYBAHETO ITOKA3BaT,
4e JIorpiIBanara tepamnus cb¢ ZNS e 1obpe nmonocnma u edu-
KacHa 3a Iepro/] Ha TIoHe | rouHa OT JieueHue 3a Jiera ¢ poka-
HAa eMUJICTICHS, U € Oe30maceH, 63 3HAaYNMU HeXKeJTaHH PeaKkIuu
U HAMa eeKTH BbPXY PacTeka U Pa3BUTHETO.

W3Boau: 3a cBOEBPEMEHHO M a/IeKBAaTHO JEYEHUE HA CIlu-
JIETICHUTE € HEeOoOXOAMMO TOYHO IWAarHOCTHIMpAHE Ha eIh-
nencusta/enuinentuynus cuHaapom ¢ EED m3cnensane, MPT
Ha TJIABEH MO3BK M TEHETUYHH H3CIeABaHus. JledeHneTo npu
(dokamHUTE NPUCTBIU U (POKAIHUTE CMUIICIICUU MOXKE Jla ce
MPOBEXAa MOHOTEpanus uin komOounupana tepanus ¢ ATJL
30HM3aMH]] € HOBAa BB3MOKHOCT 3a JIUeHHE Ha (hokayHu-
T€ CNMUJICNITHYHU NPUCTHIIM ¥ BTOPHYHO TeHepaJIN3HPaHH
npucThIH (HOKaTHU MPUCTBIIH, C €BOJIONMS KBbM JIByCTpaH-
HU TOHMYHO-KJIOHHWYHH) KaTO MOHOTEpANus WIH JOITbJIBAIIa
Tepamnus MpH Bb3pACTHU MAlMEHTH M KaTO JOMbJBAIIA TEpa-
nus npu gena Haja 6 . Bb3pact. [lpenqumctea Ha 30HHU3aMU
ca MHOKECTBEHHTE MEXaHM3MHM Ha JICHCTBHE BBPXY eNuJel-
TOTeHe3aTa, OJaronpusaTHa (papMakOKHHETHKA C BH3MOXKHOCT
3a MPUJIOKCHHUE THOKPATHO/THEBHO, BUCOKATa €()EKTHUBHOCT,
nobpaTa MOHOCHMOCT, JTUIICAaTa Ha IEKaPCTBEHU B3aNMOJCHCT-
B, BKJ. ¢ Apyru ATJL, nekapcTBa 3a ¢bpAeYHO-Ch/I0BA CUC-
TeMa, AHTHKOATYJIAHTH, AHTHOMOTHIM, XMMHUOTepanus,
HMYHOCYIIPECOPH, NMCUXUATPHYHHU, AHTUANAOETHH JieKap-
CTBA H OPAJTHU KOHTPaeNTHBH.
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ABSTRACT

The main mechanisms underlying ischemic cerebrovascular

events are based on risk factors such as advanced atherosclero-
sis, atrial fibrillation, and hypercoagulable states. They include
thrombosis, embolism, and cerebral hypoperfusion. A clinical
challenge often remains when there are unresolved pathogenetic
mechanisms of ischemic stroke despite radiologically confirmed
infarct localization. This necessitates the implementation of
more in-depth investigations of the cardiovascular system.

Electrocardiographic, echocardiographic, Doppler sono-

graphic, and hemodynamic parameters reflect the structural
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and functional characteristics of cardiac anatomy, blood ves-
sels, and blood rheology. Deviations in these parameters may
have significant prognostic value for the risk of ischemic stroke,
its potential volume, and clinical outcome.

The present review analyzes the significance of the rela-
tionship between various functional cardiovascular parameters
and ischemic stroke localization. Evidence is presented in three
main directions: vascular territory, lateralization, and topo-
graphic characteristics of ischemic lesions, which demonstrate
prognostic correlations with clinically significant abnormali-
ties in cardiovascular parameters.

Atrial fibrillation (AF) is a leading cause of cardioembolic
stroke and is predominantly associated with right-sided corti-
cal or subcortical infarctions. Increased left atrial volume in-
dex (LAVI) and reduced absolute values of global longitudinal
strain (GLS) correlate with larger infarct volume and multifocal
localization of the ischemic stroke. Extensive lesions in the an-
terior cerebral circulation are frequently observed in patients
with increased carotid intima—media thickness (CIMT). Insular
strokes, particularly right-sided ones, are associated with auto-
nomic dysfunction manifested by reduced heart rate variability
(HRV) and impaired nocturnal blood pressure dipping.

Keywords: ischemic stroke, localization, subclinical find-
ings, cardiovascular system

PE3IOME

Ha prckoBuTe pakTopH HapeHAIa aTePOCKIePO3a, Mpe-
cbprHO MBKAeHe (IIM) u XunepkoarynaluoHHU ChCTOSHHS
Haif-uecTo ca Ga3MpaHU OCHOBHHMTE MEXAaHH3MH 32 Pa3BUTHE
Ha MCXEMUYHU MO3BYHO-ChA0BH HHIUACHTH (MCHU) — Tpom-
603a, emOosinsg u Mo3buHa xunonepdysus. Hepsabk KinHU-
YeH Npo0JieM OCTaBa HAJIMYUETO Ha HAKOW HEPa3KPHTH MaTo-
FCHETHYHU MEXaHU3MH Ha MCXCMUYHHTE MO3BYHH HHCYJITH
(UMW) npu nokxazaHa jokaau3amus Ha nH(apKkTa oT oOpa3Ha-
Ta AMarHocTuka. ToBa Hajlara MpeBaHTUBHO MO-3a/{bJI00YEHH
U3CIIEIBAHNUS BBPXY ChPACYHO-CHI0BATA CHCTEMA.

Enexrpokapnuorpadcku (EKI), exoxapanorpadeku (Exo-
KT'), nonnepconorpadekn (JICT') n xemonnHaMUYHM HOKa3a-
TEJIN OTPA3sBaT CTPYKTYPHHTE M (YHKIMOHATHH XapakTe-
PHCTHKHM Ha Chp/ieYHATa aHATOMHS, KPbBOHOCHUTE CBJIOBE U
peostorusita Ha KpbBTa. OTKIOHEHHATA B TE3H MOKA3aTEIH MO-
rar Jia UMat 3Ha4MMa IPOrHOCTUYHA CTOMHOCT 3a PUCKA OT pas3-
ButHe Ha MU, noreHunanHus My 00eM U KIMHUYHUS U3XO.

Hacrostiust 0630p ch0Mpa U aHaIu3upa JaHHHU 3a 3HAUH-
MOCTTa Ha Bpb3KaTa MEXIy peauna (pyHKIHOHAIHU ChpIey-
HO-CBJI0BU II0Ka3aTeNnu U JoKkanu3anusata Ha UMU.

OrtHocHo nokanu3anusata Ha UMMU ca npencraBeHu aoka-
3aTeJICTBA B TPU HAIPABJICHUS: ChI0OBA TEPUTOPHS, JaTepa-
JIU3anus ¥ Tornorpad)cka XapakTepUCTHKA Ha MCXEMUYHUTE
JIE3MH, KOUTO IEMOHCTPUPAT MPOrHOCTHYHA KOpPENAIlUsi ChC
3HAUYUMH OTKJIOHEHHSI B ChP/ICYHO-CHIOBUTE MOKA3ATEIIH.

[IM e Bogemia npuunHa 3a KapAHOEMOOINYEH HHCYIIT U ce
acoluMpa MpeJuMHO C IECHOCTPAHHHU, KOPTUKAIHH MU CyO-
KOpTUKaJIHU UH(papKTH. [ToBUIIIEH CTOIHOCTH HA HHAEKCA Ha
obema Ha ssiBO ipeackpaue (left atrial volume index — LAVI)
HUCKH (a0COTIOTHHN) CTOWHOCTH Ha TII00aJIeH JOHTUTYIHHAJICH
crpeiiH (global longitudinal strein — GLS) xopenupar ¢ mo-ro-
M o0eM u myntudokaiHa Jokaiausauus Ha UMU. O6uup-
HU JIE3UH B NIpeIHaTa MO3bYHA IIMPKYJIAlHs ca 4YeCTa HaXoaKa
IIPU NMAIMEHTH C BUCOKM CTOMHOCTH Ha JieOernHa Ha KapoTH-
JHa nHTHMa-Meaua (carotid intima—media thickness — CIMT).
Wucynapuute MU, 0co0eHO I€CHOCTPaHHUTE, Ca CBbpP3aHH
¢ aBTOHOMHa AMCHYHKIHS, U3pa3eHa upe3 HaMajleHa Bapua-
O6unHoCT Ha chpAeuyHara yectora (BCY) u HapymeHo HOIHO
MOHM)KEHHE Ha apTePHATHOTO HaJSATaHe.

KJi1104oBH 1yMH: HCXeMHYEH MO3BUYECH HHCYJIT, JIOKAJIN3a-
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ous, Cy6KJ’II/IHI/I‘IHI/I HaXOAKH, CbpACYHO-CH0BA CUCTEMA

Ucxemmunust mo3pueH wHCynt (MMU) e 3abonsBane,
CBBP3aHO C BHCOKAa CMBPTHOCT M 3HA4MMa WHBAJIMIU3ALIMSL.
OrHUIIHUTE HEBPOJOTMYHH CHUMIITOMH IPH MO3BYHUTE HH-
(bapKTH 3aBUCAT OT €THOJIOTHSATA, NMATOreHe3arTa, 3acerHaTus
OaceliH u rojleMyHaTa Ha HH(papKTa.

IIpe3 roxuHuUTE, C LieN CUCTEeMaTH3alKs, Ca ChbCTaBIHU U
JOIbIBaHM pa3nuyHu knacupukanuu Ha UMU. Ot 1993 ro-
JIMHAa HacaM IIOBEYETO YYCHH H3IOJI3BAT IPEIJIOKEHATa OT
Trial of ORG 10172 in Acute Stroke Treatment (TOAST) kua-
cudukaius, kosto pasrpanudasa MU ua 5 ocHOBHU rpymnu
CIOpeJl TAXHATA €THOJIOTUS:

* Tpom6o3a miti emOoITHsI, CBBP3aHH C aTePOCKIIePO3a Ha
rosemu aprepu (large-artery atherosclerosis);

» Kapaumoembommnssm (cardioembolism —
medium-risk);

high-risk /

e Oxny3ust Ha Manku cbaoBe (small-vessel occlusion —
lacune);

e Uncynt ¢ apyra uzscHena etuosorus (stroke of other
determined etiology);

o VHCYAT C HEHW3SICHCHA €THUOJIOTHS — KPHUIITOTCHEH HWH-
cynt (stroke of undetermined etiology) (1).

HanuumeTo Ha KoOpenauMs MEXIy JIOKaJlW3aluATa Ha
UMMU u taxHaTa €THONOTHS € MIHPOKOAUCKYTHpaHa Tema C
JUAarHOCTUYHO 3HaueHHe. MHOXXECTBO IPOy4BaHUS Ce CTpe-
MSAT J1a OTTOBOPAT Ha BBIIPOCA JIOKOJIKO TOJIEMHHATA U TEPUTO-
PHAIHOTO pas3mpe/iesiecHHe Ha MO3bUHUTE HH(PAPKTH HACOUBAT
KBM TOJUJICKANUS TATOTCHETHYCH MEXaHHM3bM. YCTaHOBSIBA-
HETO Ha 110/J00Ha Bpb3Ka 01 no100puIiIo cTpatuduKanusTa Ha
pucka 1 OU MOIMOMOTHAJO U300pa Ha ONTHUMAJIeH TUArHOCTHU-
YEH aJIFCOPUTHM.

Paciaroni u cerpynuumnm (21) otdens3Bar, 4e CBbp3aHUTE C
aTepoCcKIIepo3a MPOoLecH ,,TpoMO03a Wi eMOOIHS“ Ha TOJIEMH
apTepuy ca BOAEIIA NMpHYHMHA 32 MO3bUHHU HH(papkTu: 40,9%
B TEPUTOPUSTA HA IsjIaTa cpegHa Mo3buHa aprepus (CMA);
35,7% — noBbpxHOCTHH MH(pApKTH B Teputopusita Ha CMA
(35,7%) u Boponenuu undapkru — 68,2%.

PasmpeneneHneTo Ha UCXEMHYHUTE 30HH IIPU KapAHOEM-
OonnuHKuTe HHBAPKTH € KaKkTo ciensa: 28,8% 3a Tepuropusra
Ha 1smata CMA, 29,4% — NOBBPXHOCTHU CYyNIPAaTeHTOPHUATHI
uHdapkT u 36,8% — MaakoMo3buHU HHpapKkTH. Hali-uectaTa
npeJnojaraeMa MpuyurMHa 3a JAbJI00KH MO3BbYHU UHPAPKTH B
tepuropusta Ha CMA (75,0%) u Ta3u Ha 3a1Ha MO3bYHA ap-
tepust (3MA) (52,1%) e 6onectra Ha MankuTe aprepun. Cxon-
HU JlaHHM ca nyOnukysaHu u B Lausanne Stroke Registry:
KapauoeMOOIM3MBT Ce I0COYBA KaTO Hali-yecTa NpHYMHA 38
UH()APKTH B MaJKUS MO3BK U IMOBBPXHOCTHH CYIPATEHTO-
pHAIIHY JIE3UHM U BTOpA 110 YECTOTA MPUYHMHA 32 MH(DAPKTH B
TEPUTOPHATA Ha IpeaHa Mo3buHa aprepus (IIMA) u nsnara
CMA (5). Ot Bcrukyu HH(MAPKTH ¢ MHOXKECTBEHA JTOKATU3a NS
20% ce mapmxar Ha KapauoembonnssM (5). Te3n maHHUM TOX-
KPEIST KOHLEHIHATA, Y€ ONPEACICHU TONOrpadcKu MOACITH
Ha MO3b4eH MH(APKT MOraT Jia HacO4aT KbM KOHKPETECH eTHO-
JIOTMYEH MEXaHU3bM. BbIIpeku ToBa, IPUIIOKPUBAHETO MEXK Y
OT/ICJTHUTE MOATUIIOBE OCTaBa 3HAYMTEIHO, KOETO Hajlara KoM-
IIJIEKCEH AMAarHOCTUYEH MOAXOI.

3a passutne Ha ncxeMundan MCH, OCBeH OCHOBHHTE MPH-
YUHU ,,TpoM0O03a ¥ eMOONHsA Ha MO3BUHH apTEpPHH, BaKHA
poisi 3aema xunonepdy3HoOHHUAT MeXxaHu3bM. Toil e TuIIn4YeH
3a rpaHUYHH (BOJOACIHN) HUH(DAPKTH — CIEACTBHUE OT CUCTEMHA
XHUIOTOHM S, KPUTUYHU MTPOKCUMAJIHU CTEHO3HM/OKIIY3UH, KaK-
TO U OT HapyllIeH 1epeOpaliecH aBTOPETyJIaTOPEeH MEXaHU3bM.
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OnpenensHEeTO Ha TOAJSKAIINTE PHUCKOBH (hakTOopH Ha
MCHU (manpennana arepockiieposa, [IM, xunepkoarymnannon-
HU CBbCTOSIHMS, apTepHaliHa XMIEPTOHUS M APYTH) € BayKHa
CTBIIKA B M3SCHSBAHE HA €THO-NIATOMCHETUYHHUS MEXaHU3bM
IIPY BCEKM MO3BYHO-CBHJOB INpolec. Bblpeku ToBa B OKOJIO
30-40% ot cnygante UMU ce knacuduuupaT KaTo HHCYITH
C HEeW3sICHEHa eTHOJOrHs (KpuntoreHeH HHCynT). [Ipe3 2014r
€ BBBEICH TEPMHUHBT “‘eMOONHWYEH HWHCYIT C HEOIpeaeicH
npousxoxn” (Embolic stroke of undetermined source — ESUS) —
HeJlaKyHapeH UH(PApPKT MpPU OTCHCTBHE HAa KapIuOeMOOIHUeH
M3TOYHMK MJIM CTEHO3a Ha KPBBOCHAO/ABAIATA HCXEMUYHATA
30Ha aprepus. Konnenmwmsta ESUS momuepraBa HeoOxonn-
MOCTTa OT 3aABJI00YEHO KapIUOJOTHYHO M3CIE/IBAHE, BKIIO-
quTeNHO npoabkuTenno EKI-monuTopupane n exokapau-
orpadcka oleHKa 3a CyOKIUHUYIHA TTPEAChPIHA MUOIATHSI.

Jo Bb3HukBane Ha VMM BoAsAT MU MHOXECTBO IpYTH,
CJIOXHHM NMAaTOPU3HOIOTMYHI M OMOXUMUYHH MTPOLIECH IPEIN3-
BUKBAIM CTPYKTYpHH ¥ ()YHKIIMOHAJIHH M3MCHEHHUS B Chp-
JeyHaTa aHATOMMS, KPHBOHOCHUTE CHIOBE M PEOJOTHITA Ha
KpbBTa. Hepsiiko Te3u MpOMEHHU MpPEeALIeCTBAT KIMHUYHO H3-
SIBEHO CHPICYHO-CHA0BO 3a00siBaHe, M MoraT Ja Obaar ore-
HEHHM CaMo C aJIeKBaTHM Ha IPUYMHATa AOHOPMHO OTKJIOHEHH
(GyHKIMOHAIHY MoKa3areny. Hanuyuero Ha TakuBa HaXOJKU
MOraT Jla ©MaT 3Ha4MMa MPOrHOCTHYHA CTOWHOCT 33 PHCKa OT
paszsutne Ha MU, noteHnmatHus My 00eM M KIMHUIHHS
uzxoj. Ha 6a3a nznon3panurte QyHKIHOHATHH JUATHOCTUYHH
METOJIM Morar Jia ObJatr KIacuGUIUpPaHH B CICIHUTE TPYITH:

e Enextpokapnuorpadceku (EKI') mpomenn: enmsonu Ha
apUTMHYHA ChpPJCYHA JCHHOCT ¢ BUCOK KapAHOeMOOIIH-
YCH MOTCHIHAJl

» ExoKI noka3areiy, HacOYBallM KbM IPEACHP/AHA U Ka-
MepHa AUCHYHKIUS

e Jlomnepconorpadeku ([CI') mokazarenu karo aedenn-
HaTa Ha KapOTHIHATAa HHTUMa-Me/ina — OeJier 3a CyOKIIH-
HUYHA aTePOCKIICPO3a.

e XeMOAMHAaMUYHU TIOKa3aTesu: BapI/Ia6I/IJ'IHOCT Ha CBbp-
Jc¢uHaTa 4e€CTOoTa, HAMaJICHO HOIIHO INOHMXXCHUC Ha ap-
TCPUATTHOTO HAJIATAHC

B nacrosmus nurepaTypeH 0030p JioKanuzauuama Ha
UMW ce pasriexjaa B TpU HAIPaBICHHS: Cb008A MEPUNo-
pus —TIpeHa, CpeaHa U 3a/lHa MO3BYHH apTepHH, U BepTeOpo-
OasunapHa cuctema; tamepaiuzayus (1scHa/assa xemuchepa)
u monozpagus Ha ne3usta (KOPTUKAIHU, CyOKOPTUKAIIHHY, JIa-
KYHapHH, TPAHUYHHA U MYITH()OKATHH JIC3HH).

Enuzonu Ha apuTMH4YHA cbpe4yHa [Jei{HOCT ¢ BHCOK
Kapau0eM00JHYeH MOTeHIHAJ H TAXHATAa BPBh3Ka ¢ JOKa-
au3anusara na UMHU

Ernonarorenernuno mexnay 14-30% OoT MCXeMUYHUTE WH-
CYJTH Ce IBbJDKAT Ha KapauoemoOonuszsM. KapaunoeMbonnuHuTe
HMHCYJITH UMAT IO-TEXKO KIMHHUYHOTO NPOTHYAHE, MO-BUCOK
PHMCK OT PaHHU U KBCHU YCJIOXKHEHHS U I0-BHCOKA CMBPTHOCT
(4). Bozemma mprariHa 3a 00pa3yBaHeTO Ha eMOOIHYEeH MaTepral
3aema [IM. Knnanano 3HaunM npoGiieM MpencTaBisiBa aCHMII-
TOMHOTO MJIY apokcu3MaiHo I1IM, koeTo uecTo ocTaBa Heuar-
HOCTHIIMPAHO JI0 MOMEHTA Ha HACTBIIBAHE HA MHCYITA (3).

IIM, ortkpuro 3a npsB nbT cien UMU (atrial fibrillation
detected after stroke — AFDAS) e otnenen nmonsun IIM npu
nanueHTn ¢ UMMU, unaro npuemna EKI' € B cuHycoB pHUTEHM,
HO B TIOCJIEACTBHE € JUATHOCTHIIMPAHO Upe3 MPOaKTHBHO MO-
HUTOpUpPaHE Ha cbpAeuHaTa aeHocT. AFDAS ce otnnuasa ¢
Io-JieKa ChpJieuHa KOMOPOUIHOCT M TIO-HUCKA YeCTOTA 3a pas3-
Butre Ha nocneasai; MCHU, cpaBaeno ¢ u3ectno [IM (27).
Bwrpeku ToBa, cripsiMmo nanueHTu ¢ npexussa UMU 6e3 [1M,
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AFDAS e cBBp3aHO ¢ moBUIICH puck ot nocieasam UMU (19).
Tesu naHHM nopYepTaBaT HEOOXOAMMOCTTA OT MPOABIIKUTE-
HO CBHPAECYHO MOHHTOpPHpAHE MPH MAIUEHTH C KPUIITOICHEH
WU eMOoIueH HHPaPKT.

Jlokanm3zanusata Ha UMMU no ceaoBa Teputopus u ITM.

Pasnpenenennero Ha yectotara Ha I[IM kato puckoB dax-
TOP 32 HHCYJT B PA3IMYHUTE CHJJOBU TEPUTOPUH € OIIUCAHO OT
Maulin u cvrp. (16) B peructbpa Ha UHCYATUTE B be3aHCOH.
72% OT MCXEMHUYHUTE JIC3UU ca OWIM JIOKAJIU3UPAHH B IIPE-
HaTa nupkynanus, 14% B 3agHara nupkynanus u 13% B pam-
KHTE Ha MHOXECTBO TEPUTOpHH. BaxxHO e 11a ce mopueprae, ye
npu mosedeTo nanueHTu ¢ [IM ca Hamuie u JONBIHUTEITHH
CBJIOBU PUCKOBH (DAaKTOPH, KOETO 3aTPY/AHSBA €IHO3HAUYHOTO
onpeensiHe Ha KapAHMOoeMOOJIMYHATa FeHe3a caMo Bb3 OCHOBA
Ha HAJIMYMETO Ha apUTMHMSL.

JlaTepaju3anusi Ha KapAH0eMOOJIMYHUTE U A0PTOTreH-
HHUTEe HHPAPKTH

Cropen MsICTOTO Ha TpoMmOoreHesa, aHAaTOMHYHH 0co0e-
HOCTH Ha a0pTaTa U MO3bYHUTE apTEPUHU, MOXKE JIa Ce MPEIIOo-
JIOXKH, Y& KapAHUOTEHHUTE eMOOJIUU 1 a0PTOreHHUTE eMOOIUU
BOJAT JIO UCXeMHYHH MHCYJITH C Pa3IM4YHA IPEeIUIeKIIHOHHA
JIOKaJTH3aIHsL.

Kim HJ u cwTp. (13) 3aKiarouBar, ue kapouoceHHume uHcy-
mu ca ¢ no-4ecma 0eCHOCMPAHHA TOKAIU3AYUSL, OOKAMO me3u
6 pe3yimam Ha aopmua Ui KapomuoOHa eMOonu3ayus ca e-
socmpannu. To3u U3BOJ € 6a3upaH Ha HAKOU aHATOMUYHHU 0CO-
OEHOCTH Ha CBhpP/EYHO-ChJOBaTa cucTteMa. bpaxuonedannara
apTepusi, KOSITO KpPbBOCHAOIsBA IMO-TOJIsIMa YacT OT JscHaTa
roiasiMomo3puHa xemuchepa (I'MX), e ¢ mo-ronsam kanuobp;
HACOYBa Ce Bb3XO/SII0 1 apaieIHO Ha aClieH 1M palliaTa aopTa,
JIOKATO JIsiBaTa KApOTUAHA apTEPUs M3JIM3a EPIESH UK YIS PHO
Ha aopTHATa Jbra. Te3n aHaTOMHUYHHU U XEMOJUHAMUYHH 0CO-
OeHOCTH Morar 1a OOsICHAT AeCHOCTPaHHATA MPEIMIICKIUS Ha
KapauoeMOonuHITe HHYAPKTH MpH MalueHTH ¢ [IM.

AOpPTHHTE IIAKH Ca T0-4eCTO PA3MONOKeHH B JUCTATHUS
CErMEHT Ha a0pTHATA JbI'a OTKOJIKOTO B ACLICHIMpalliaTa aopTa
1 3aTOBAa AOPTOICHHUTE IUIAKU JIECHO CE pa3paHsBar u o0pa-
3yBaT TPOMO, KOHTO MOXKe Ja oOnuTepupa JsBaTa KapoTHIHA
M BepTeOpasiHa apTepus U Aa JoBese 10 JepocTpanen UMU.
VimepupaHuTe KapOTHIHM IJIAKK CHIIO ca 0OTaT M3TOYHHK
Ha MO3b4eH eMOonu3bpM. [lopaau no-u3zpaseHus TypOOJICHTEH
KPBBOTOK B JIsSiBaTa KAPOTH/IHA CHCTEMA, JICBOCTPAHHA JIOKAJIU-
suwust Ha UMU e no-BeposiTHa Haxo/Ka mpu Te3u nanueHTH (14).

Jlatepanusauus npu uecyjapau uHpapkTu u IlIM- me-
XaHU3MH Ha B3aNMOBPb3Ka

Ilosisatra Ha AFDAS ce mpeamosara, e e pe3yaTtaTr OT
nucOallaHc MEXKIYy CHMIIATHKOBaTa W IapacHMIIaTHKOBaTa
AKTHUBHOCT, YECTO MOCIICICTBHE Cliel HH(APKT Ha HMHCYJATa,
HapylIaBalilkKi aBTOHOMHATA PEryjanus 1 KOHTPOoJa Ha MO3b-
Ka BbPXY IPUCHIIATA HA CHPLETO ABTOHOMHA HEPBHA CHCTEMa
(25). Ot 3Hauenue 3a nmosiara Ha To3u moaBu IIM He e camo
HWHCYJIApHOTO 3acsiraHe, HO W CTpaHaTa Ha HEroaTa yBpena.
IIpoyuBaHus TMOKa3BaT, uye CTUMYJIMPAHETO Ha JICBUS HMHCY-
JIapeH KOPTEKC MMa TEHICHIMS 1a NpeIU3BUKBA MapacuM-
MIATHKOB CHPJCYECH OTTOBOP, AOKATO CTUMYJIMPAHETO Ha Jie-
CHUS — CHMITaTUKOB TakbB.(8). B mpoyuBane Ha Min J, Young
G u cbTp. (15) HacoueHO B THPCEHE HA CIASTUHCYITHO ChpIey-
HO yBpeXaHe ca npocienenu mannenTn ¢ MU B 6aceitna Ha
CMA. YecroTara Ha HOBONOSBHIOTO ce [IM e mo-BrCOKa ciiex
HHCYAT B AsicHa CMA, BKITIOUBAIIl MHCYJIA, OTKOJIKOTO IIPU HH-
CYJT ChC ChILATa JOKAJIU3aLKs, HO BIABO. Jannume npeono-
aazam, 4e 0eCHOCMPAHHUMe XeMUCPHepuarnu UHCYImu 6005m
00 noguuier puck om paseumue Ha ITM.
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Tonorpadcka xapakTepucTHKa W JaTepajM3alus Ha
“TUXH“ MO3BYHHU HHCYJITHU NpH nanuentu ¢ [IM

He Bcrukn Mo3b9HY HH(APKTH ca KITMHUYIHO U3SBEHHU- T.H.
“ruxu’ Mo3pyHu uHcyntu (TMU). TMU ce Bepuduuumpar ¢
HeBpOM300pa3siBally MM NaTOAHATOMUYHU METOIH INPH OT-
ChCTBHE HAa aHAMHECTHYHM JAHHU 32 MPEIXOJHA OCTpa HEB-
posnornyna qucdyHkius. To3u THII HHCYITH ca BaXKeH MapKep
3a TOJUIEXKAlla ChA0BA MATOJIOTUS U 3HAYUTEIHO yBEINYaBaT
pHCKa OT TOCIIeABAI KIMHUYHO N3SBEH MHCYJIT M KOTHUTHBEH
crnaj. B rossma yact or nanuentute ¢ nbpsu MMU u IIM ca
Hanuyau MPT ne3uu ¢ naBHoCT. IcXeMUUHM JI€3UU C€ OTKPHU-
Bar u npu uHaAuBKHaK ¢ [IM Oe3 aHamHe3a 3a HHCYIIT.

[IpeaumHu npoy4BaHMs JaBaT HPOTHBOPEYMBHU JOKa3a-
TEJICTBA 32 IOTEHIIMAIHO XeMHUC(hEepUaNHo peJOMIHIPaHE Ha
HUCXEMHUTHHTE JIE3NH ITPH NarueHTH ¢ [IM 1 KITMHUYHO H3siBEeH
HHCYJT. B roisiMo KOXOPTHO MpoyYBaHE CHCTEMaTHIHO € aHa-
JIU3UPAHO aHATOMHUYHOTO pa3lpe/esiCHHE U JIOKaJu3alus Ha
TMMU u KTUHUYHO U3sIBEHH MO3bYHH HHpapkTH. Criopes ToBa
[IpOyYBaHEe KapJUOTeHHUTE eMOO0JIH NpedepeHIIMATHO 3aciAraT
nscHarta 'MX. Karo npudnHa ce nmpeamnosnara KakTo ChaoBaTa
aHATOMMUS, TaKa M QU3MIECKUTE CBOWCTBA HA CHPJICUHNUTE EM-
6o (T.e. TeXHUAT pasmep) (2).

Tomorpadckara XxapakTepucTHKa Ha MH(PAPKTHUTE 30HH
naBa nH(MOpMAIIH 32 MOMAJIKALIIUTE MEXaHU3MHU Ha PopMUpa-
He. KopTukaiauu u cyOKOPTHUKAIHHM JIC3UH C KJIIMHOBHIHA (Op-
Ma IpeJroyaraT Hajlu4ue Ha TPoMOOeMOOINYEeH MEXaHU3bM
(6), mOKaTO MAJIKHUTE TBIOOKH CyOKOPTHKATHY JIE3UH B OSIIOTO
MO3BYHO BEIIECTBO Ca HAJUYHH MPH OOIECT Ha MAIKUTE Chb-
JoBe. B KOHTEKCTa Ha Ta3M KOHLENLHUS Ce BbBEXJAT JiBa Tep-
MUHa, U3MO0JI3BaHU B 0Opa3HaTa JUArHOCTHKA IPHU ONMHCAHUE
Ha MU — rosieMu HEKOPTUKAIHH WIH KOPTUKAIHU UPAPKTH
(large non-cortical or cortical infarcts — LNCCIs) u manku He-
xoprukanuu uHpapkru (small non-cortical infarcts — SNCI).
LNCCIs ce mpuemar, 4e ca B pe3yaTaT OT IOTEHIIHATHa eM00-
JIMYHA WK aTepOTPOMOOTHYHA reHe3a. KbM TAX ce mpuancis-
BaT HEKOPTUKAJIHU JIE3UU ¢ AMaMeThp >20 MM U KOPTUKATHU
nHpapkTH, He3aBucUMO oT pa3Mepa uM. [lon SNCI undapkTu
ce pa30upaT HEKOPTUKAIHH JIC3UH C THaMeThp <20 MM.

lonemute KOpTHKAamTHM W MYyIATHQOKAIHH WH(pApKTH ca
M0-XapaKTEPHH 32 eMOOIMYEH MEXAaHU3BM, JOKATO MAJIKUTE
I'bJIOOKH JIE3UHU Cca CBBP3aHU MPEAMMHO C MUKPOAHTHOIATHUSI.

Mo3sbunure ne3un npu TMU ca Hali-uecTo ¢ moaKopoBa
JIOKaJu3alMs B OsJIOTO MO3BYHO BeIlecTBO. Jokamo Oposm
UM e noumu pasHOMepHO pasnpeoeiet meducoy xemucgepume,
cpeonuam obem Ha UHpapKkmume 3HAYUMENHO € NO-20NAM 6
oscnama 6 cpasnenue c aaeama I'MX. IIpoeHTHT Ha TEPUTO-
pusata nHa CMA, 3acernara or LNCCls (n3uucnen upes cboT-
HOIICHHETO Ha JIE3MOHAJIHUTE BOKCEIH Ha Ch/I0BA TEPUTOPHS
Ha MAaIUEHT) € 3HaYUTEIIHO I10-TOJISM B JIICHOTO, OTKOJIKOTO B
JIABOTO MONYKBI00 (2). [TogobHM pesynTaTu mocouyBa U mMpo-
yusaneTo the European Atrial Fibrillation Trial. Ot 985 nanu-
entu ¢ [IM, 14% ca ¢ TMU na KT. Jle3uure 3acarar B 1mo-ro-
nama crenel JAI'X (9). JlscHocTpanHaTa MpeauyIeKIus MOXKe
YaCTUYHO JIa OOSICHU 4eCTOTO ,,KIIMHUYHO MbJIYaHUE' HA UH-
¢dapxrute npu [IM, Tbil KaTO AsCHOXeMHC(HEPUAIHUTE CUH]I-
POMH HEPSAJKO NPOTHYAT C MO-HecHennpuIHa WIH HO-TPYTHO
pasmno3HaBaeMa CHMIITOMATHKaA.

B cBoe npoyuBane Raghavan u cwrp. (22) chI10 MOKa3BAaT,
ye yectorara Ha TMU e mo-ronsiMa B ASICHOTO MOJTYKBJIOO B
CpaBHEHHE C Ta3M B JIIBOTO MONAYKBI00. lanHuTe, CHOpAHU OT
Stroke Data Bank nokasBar, 4e OTKpUTHTE HCXEMHYHH JIE3HH,
Mo-rojeMHu oT 1 cm, ca mo-4yecto cpemanu B asicia 'MX u ca
MPEIMMHO TTOBBPXHOCTHH, PA3MOJIOKEHH BHB (DPOHTATHUS U
napueTtagaus 1sut (7). Hepasno3naBanero Ha Te3H “TUXU HH-
(bapkTH ch31aBa PUCK OT MOJLCHSIBAHE HA MOJJICKALIHS Kap-
JMOEMOOIIMYEH MPoIec.
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Exokapauorpagcku mnapamerpu,
NnpeachbpPAHA U KaMepHa JucPyHKIUS

IIpencepaunara Muomatus ce JAepUHHpA KaTo ,,BCSIKa
CTPYKTYpHA, apXUTEKTypHa, KOHTPAKTUIHA HIJIN €IeKTpodu-
3MOJIOTHYHA IIPOMSIHA Ha IPECHPAUATA, CIOCOOHA [a IPeau3-
BHUKA KJIMHUYHO 3Ha4uMu nocneaunu™ (11). Ts crou B ocHO-
Bata Ha npeacwhpanu aputmun (IIM, npeackpaHo TpenteHe),
IpeachpiHa TPOMOOreHe3a, NMpeachpAHa HEJOCTATBUYHOCT U
aTpHO-BeHTpHUKYIapHa AuchyHKIns. ChBpeMeHHaTa KOHIIETI-
U 32 ,,aTpUallHa KapJUOoMaThs pa3uiupsBa pa3oupaHeTo 3a
KapauoeMOOIM3bM, KaTO IIOCTaBs aKLEHT BbPXY CTPYKTYpPHO-
TO ¥ (YHKIIMOHAIHO PEMOJIENIUPaHe Ha JIIBOTO INPEAChPANE
KaTO CaMOCTOSTEJICH PUCKOB (paKTOp, JOPU IPH OTCHCTBHE HA
n3aseHo [IM. CreneHTta Ha TeXecT Ha NpeChPAHATA MHOIA-
THUs ce omnpezens Ha 6a3a HHTErpupaHe Ha eXoKapIuorpadcku
MOKa3aTeNH KaTo aTpHaJiHA TeOMETpHsi, ONOMapKepu U eleK-
TpoduznonornyHu npomeHu (11).

WUnnexkcsr Ha obema Ha nsiBo npencwpaue (left atrial
volume index — LAVI), uamepen exokapauorpadcku € BakeH
IoKa3aTell ¢ MPOrHOCTHYHA cTOHHOCT. Toli oTpazsBa obema
Ha JISIBOTO MpPEChPIUe, CTaHJAPTU3UPAH CIIPSIMO TeJIeCHATa
moBspxHOCT. LAVI naBa mnbopmanus 3a CTPYKTYPHOTO pe-
MOJIETMPAHE Ha JISIBO NPEACHPAUE U XPOHUUHO IMOBUIIEHOTO
II'BJIHEIIO HAJISTaHe Ha JisiBa KaMmepa. J(unaranusra Ha JIsBO
IpeIChp/ue MOBUIIABA PUCKA OT TPOMOOTeHe3a U KapIuoeM-
60mu3bpM. CTPYKTYpPHH HPOMEHHU B CHPJCUHUTE KYXUHHU MO-
raT na npeaxoxnaat [IM u na ygacTBar B maTOMEXaHU3MHUTE
Ha nosBaTa My. Hannunero na yBennuen LAVI npu nmanuen-
T ¢ ESUS noxkpens xunoresara 3a CyOKJIMHUYHA aTpHAall-
Ha KapJUOmNaTHs KAaTO MOTEHIMaJeH eMOOJNYEH H3TOYHHUK.
Ning Y u cwrp. (17) 3aKaouBaT, 4ye npeachpAHaTa MUOIIATHS
ce cpella 3HauYUTEeNHO 110-4ecTo Npu nanuentu ¢ UMMU, kia-
cupunupan xkato ESUS, oT K0IKOTO NMpu TakuBa ¢ MHCYIT,
MPUINHEH OT aTePOCKJIEPO3a Ha TOJIEMH aTPEPHUH HIIH 60IecT
Ha MaJIKUTE ChJOBE.

HacoYBalll KbM

Tomorpajdckara xapaktepucTuka Ha HHapKTa H
npeachbpIHA U KAMEPHA MUONIATHS.

Wmaiiku npensuj, uye KapanoeMOOINYHITE HHCYJITH CE aco-
OUpaT ¢ ToleMu Mo obeM HHpapKTHH 00eMH, a IpeIChpaHaTa
MHOIATUS € IYCKOB MEXaHH3bM Ha KapIHOTCHEH eMOOJIU3bM,
Homssi u cbrp. (12) mOTBBpIKAAaBAT B CBOETO MPOYyUYBaHEe, ue
roJIEMH KOPTUKAJIHU MYJITH(QOKAIHM MO3BYHHM HMH(APKTH ca
[0-4ECTO CPEIaHU IIPH MALHEHTH C MO0-BUCOKU CTOHHOCTH Ha
LAVL

Exokapauorpa)cKu CTpeiiH peiiT TEXHHKHU e YyTBBbpPIUXa
Npe3 NOCIEAHUTE TOAUHYI KaTO YyBCTBUTEICH METOJ 3a OICH-
Ka Ha JeBokaMepHa (QYHKIUs. [lo0ajeH JOHTHTYIHHAJICH
crpeitn (global longitudinal strein — GLS) otpa3ssiBa npoueHT-
HOTO CKBbCSIBAaHE HA MHUOKAPJHHUTE BIAKHA 10 JBJrara oC Ha
nsaBara Kamepa (0T 6a3a KbM BBpPXa) MO BpeMe Ha KaMepHaTa
CHCTOJIa U C€ OTYHUTA KaTO OTPHUIIATETHA CTOMHOCT (HopMa <
-18%). GLS mnpeBw3xokaa TpaguIMOHHUTE MapKepH KaTo
(Gpakius Ha W3TIACBaHE MPH OTKPUBAHETO HA CYOKIMHUY-
HU PaHHU NPOMEHHU Ha chpaedyHaTa QyHKIUA. Bucokure my
a0COTIOTHU CTOMHOCTH (IIO-HETaTHBHM) IIpeAronarat 10056p
MHOKap/IeH KOHTPAKTHJIMTET W 3aMa3eHd XeMOJWHAMUYHU
KOMIICHCATOPHU MEXaHU3MH Ha epeOpanHa nepdysus mnpu
nanueHTn ¢ UMU. Huckute abcontotau croitnoctn Ha GLS
ce acoLUHUpar ¢ MO-rojisiM UHPApKTEeH 00eM, HE3aBUCHUMO OT
cpaoBara Teputopus. [Ipoyusane Ha Ozkan u cbTp, (20) oTun-
Ta NO3UTHBHA KOPEJIAlNs MKy BUCOKUTE aOCOIIIOTHHU CTOH-
noctute Ha GLS u knuHuYHMS n3xo Ha nmanuentuTe ¢ MU
orener upe3 Rankin scale Ha 1 mecer cien uanuaenTa. Te3u
JaHHU IpearnoaraT, 4ye cyOKJIMHMYHATa KaMepHa AUCQHYHK-
1M1 MOJXKE J1a TIOBJIM i€ HE CaMO PUCKA OT MHCYJIT, HO M HEroBaTa
TEXKECT U Bb3CTAaHOBUTEJICH OTEHIIHAI.
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Jonsepconorpagckn mokaszatrejau 3a CyOKJIHHUYHA
aTepockJiepo3a

IIBeTHa nymuiekc nomiepoBa coHOrpadus Ha KapOTHIHH
apTepHH € METOJ, NHTETPUPAH B CTAHJAPTHUS THATHOCTHUYCH
axroputsM npu octpute MMU. CyOknuHu4HaTa aTepockie-
poO3a Ha KapOTUIHUTE apTEPUH CE OINPEAEIs OT edenrnHara Ha
KapoTuHaTa HHTUMa-Menua (carotid intima—media thickness —
CIMT), HaJTMYMeTo Ha aTEPOCKIEPOTHYHH IIJIAKH U ACUMIITOM-
Ha creHo3a. [loBumenara croitnoct Ha CIMT ce npuema karo
paHeH MapKep Ha CHCTeMHa aTepOCKJIepO3a M € HE3aBHCUM
MpeAnKTOp 3a Oblemu cbaoBu cbOuTUA. Ponmara ma CIMT B
€TUOJIOTHYHATA KIaCU(pHUKAIMS HA MHCYITa € 00CKT Ha peau-
na npoyuBanus. Ha 6a3a npoyuBane Ha Sievering u cbTp. (24)
BrirouBaio 800 nmanuentn ¢ MMMU Hali-BHCOKM CTOMHOCTH Ha
CIMT ce oTKpHWBaT IpH MAUEHTH ¢ HHCYITH, IPUIMHEHN OT
aTepoCKJIepo3a Ha TOJIEMH apTepuH, MOCIEABAHN OT TAKUBA B
pe3yaTaT OT OKJIy3Usl Ha MAJIKHTE ChJOBE, KapaHoeMOOIndeH
HHCYJIT, KPUIITOTCHEH HHCYJIT M MHCYJIT C JIpyTa U3SCHEHA eTH-
onorusi. Ogholoh u cbTp. (18) n3cienBar Bpb3KkaTa Mex Iy 00e-
Ma Ha MHapKTHaTa 30Ha upe3 MPT npu nanmueHT ¢ NogoCcTsp
UMM n croitnoctute Ha CIMT. Te3u pesynraTu mokassar, de
CcyOKIMHUYHATA KApOTH/IHA aTEPOCKIIEPO3a He CaMO yBelInIaBa
pHCKa OT MHCYJIT, HO M KOpenupa ¢ Heroara texect. OTHece-
HO KbM TepUTOpHaTHUs OaceliH yectoTara Ha UMU e 3Haunmo
10-BHCOKA B IIPE/IHA MO3bYHA LIUPKYJIAIHsL, KOETO ce 00SCHIBA
C aHATOMMYHO TIPOU3XO0XKIAIIUTE OT BBTPEIIHATa ChHHA apTe-
pHst MarucTpajHU KJIOHOBE. JIMTICBAa CTaTHCTHYECKH 3HAUYNMa
pasinuka B yecrorata Ha UIMU B nsacna 'MX u nsia 'MX.

XeMoANHAMHUYHYU apaMeTpH

Bapuabuinoctra Ha chpreunara yecrora (BCH) — ¢usno-
JIOTHYHOTO KOJeOaHHe BbB BPEMEBH MHTEPBAIN MEXKIY IOCie-
JIOBAaTeNIHU CBP/ICUYHH yzapH, u3MepeHa upe3 RR unTepBany,
OTpa3siBa aJaNTal[HOHHUTE BH3MOKHOCTH HAa aBTOHOMHA Chp-
neuna perynanus. Hamanenata BCY ce npuema kato HHANPEK-
TEH MapKep 32 aBTOHOMHA TUCHYHKIUS U € CBbP3aHa C OBUIIICH
CBPIEYHO-CBHI0B pHcK. Criopes Sposato u cbTp. (25) pHKOBOIHO
MSCTO B aBTOHOMHATa perylanys Ha ChbpPJEYHHS PUTHM 3aeMa
nHcynapHara kopa. [Ipoyusane Ha Seifert u cbrp. (23) nokassa,
ye HamasieHata BCY e mo-u3pa3eHa npu nareHTH ChC 3acsirane
Ha JecHus uHCyaapeH koprekc. Ilanuenture ¢ UMM ¢ nama-
nena BCU ce acouupar ¢ mo-TexbK QyHKIHOHAIEH Ae(uIuT,
MOBHIIIEHa CMBPTHOCT M CICIMHCYJITHH YCIOKHEHHS (26).

INono6HM naTodu3nOIOrHYHN MEXaHU3MHU 00YCIIABAT I10-
sBata Ha “non dipping profile” Ha apTepuanHOTO HajsraHe
MIPH MAIMEHTH CIIEH IIPeKapaH AeCHOCTpaHeH XxeMuchepuaieH
VM. B pe3ynraT Ha aBTOHOMHA TUCHYHKIMS U TPEBaIUpPaHe
Ha CUMIIaTHKOBA e()epeHTAIMS HOIIIHOTO NOHM)KEHUE Ha apTe-
PHAIHOTO HajsAraHe € mo-Majuako ot 10% oT cpeHOTO THEBHO
apTepHallHO HajsAraHe. HacTenBa HapyleHHe B IUpPKAIHUSA
PHTBM Ha apTepUAIHOTO HaJIATaHE U U3pa3eHa BapuaOMIHOCT
B CTOMHOCTHUTE MY, KOETO € PUCKOB (paKTOP 3a MOCICAULU KaTO
JIeBOKaMepHa XUNepTPodusi, MUKPOBACKYIAPHU YBPEKAAHUS
1 yckopeHa aTepockiepo3a. Gao u cwrp. (10) moka3BaT Bpb3Ka-
Ta MKy HOIIHATA XUIIEPTOHMS M O0JIECT Ha MAJIKUTE Ch/IOBE.
IIpy manueHTH ¢ HaMaJleHO HOLIHO MOHUKEHNE Ha apTepHall-
HOTO HaJIATaHE YecTOTaTa Ha JJaKkyHapHuTe nHpapktu u TMU
¢ Hall-roiasama.

CnOpanara uH(bOpPMAIMs OTHOCHO IIOCTaBEeHATa LieJ Ha
HACTOSIIUSA 0030p MOKa3a, ye 3acerHarara ch/10Ba TEPUTOPHS,
JaTepalu3anuaTa u Tonorpadckara XxapakTepucTHKa Ha HCXe-
MHYHUS MO3BYEH HHCYIT MOTaT Ja HACOYAT KbM IOIJIEKAIIHS
MaTOTeHETHYCH MEXaHU3bM.

IIpeacbpIHOTO MBKCHE € BOJCIIA IPUYNHA 32 KAPAHOEM-
60mu3bM. To HepsiAKO MpoTHYa aCUMITOMHO. OTKPUBAHETO HA
HeusBecTHO aocera [IM cien nHCYNT € BaXKHa ChPACYHO-CHAO-
Ba Haxojka 3a pucka ot nocuejasam; MCH. JlecHocTpaHHUTE

Buacapcka HeBpoaoeus Bulgarian Neurology 13

KOPTHKAJIHU U MYJITH()OKATHY JIe3UH, 0COOCHO MPH aHTaKH-
paHe Ha MHCYJIaTa, CJIeiBa Aa HACOYBAT KbM ThPCEHE Ha Cy0-
KJIMHUYHA apuTMHS upe3 npoabixuteaso EKI-monutopupa-
He. YcraHoBsiBaneTo Ha TMMU e npennocraBka 3a mpoBek1aHe
Ha Pa3lIMpPeH CKPUHUHT 33 KapANOBaCKyJapHU PHCKOBU (hak-
TOpH, C IOYePTaHO BHUMaHUE BHpXy [IM.

[Ipencepanara 1 KaMepHa MHOTIATHUS CHIIIO € yCKOB MeXa-
HU3BM 32 Kapanoem0oan3sM. ChIIecTByBa KOpenaus MexKIy
CTEMEHTa Ha HelHATa TeXeCT (M3pa3eHa C BUCOKU CTOWHOCTH
Ha LAVI u aucku abconrotHu croitHocTr Ha GLS) 1 o6ema Ha
Mo3buHUTE MHGapKTH. CyOKIMHUYHUTE eXOKapIuorpadcku
MMPOMEHH MOTaT Jia MPEeIIIecTBAT KINHUIHO U3IBEHOTO Chp-
JIeYHO 3a00JsBaHe M 1a UMAT IIPOTHOCTHYHA CTOHHOCT.

Hait-6orat M3TOYHMK HAa HEKApIUOTCHEH eMOONM3BM ca
yJILEepHpPaHH KapOTHU/HH IJIAKM U QOPTHUTE IUIAKK B IUCTAII-
HUS CETMEHT Ha a0pTHATA Jibra. JIeBocTpaHHa JIOKaIn3alus Ha
VMM e no-BeposiTHa HaXo[Ka MpH Te3H ManueHTH. TexecTTa
Ha CyOKJIMHMYHATa aTepOoCKiIepo3a Ha KapOTHIHUTE apTepUu
(otpasena upe3 nosumer CIMT) e camo yBennuaBa pucka oT
HCXEMHUYEH MHCYIT, HO M € CBbP3aHa C MO-OOUINPHHU JIE3UN B
MpeaHa MO3bYHA LIMPKYJIalKs.

Wncynapuute uHbapKTH, OCOOCHO AECHOCTPAHHHTE, Ce
acoIMPAT C LIEHTPaIHa aBTOHOMHA AUC(YHKIIMS, M3pa3eHa upe3
Hamasiena BCU u pexynnpaHo HOITHO MOHM)KEHHE HA apTepH-
aJHOTO HassAraHe. JbJIO0KH MaJIKy CyOKOPTHKAJIHY JIE3UH B Os-
JIOTO MO3BYHO BEIIECTBO Ca THIIMYHH IPU OOJIECT Ha MATKUTE
cbaoBe. OCHOBEH PUCKOB (haKTOp MPH TE3M MALUEHTH € Hepas-
II03HATa CBOEBPEMEHHO U JIEKyBaHa apTepHUaHa XUIIEPTOHHUS.

3AK/JIIOYEHUE

B 0000mienue, pa3no3HaBaHETO Ha XapaKTEpPHHU Tororpad-
cku Mozien Ha MU 1 akTMBHOTO ThpCcEHE Ha CyOKJIMHUYHU
CBP/ICYHO-CHJIOBH TOKazarenu (mpoxbkurenHo EKI-monn-
TOpHUpaHe, exokapauorpadus cbc CTpeliH aHaH3, JOIIEPCO-
Horpadusi Ha KapOTHIHU apTEpPUHU M OLCHKA Ha aBTOHOMHATA
(byHKIMS) TpecTaBiIsBaT OCHOBA 33 WH/AWBHUyaJIM3UPAH JiHar-
HOCTHMYEH HOJXO0/ M ONITUMH3KMPaHa BTOPHYHA NPOGHUIAKTHKA.

bnarogapuoctu: Hactostmusat 0030p € 4yacT oT uHAHCH-
paH u yTBBpieH 3a u3mbiaHenue mpoekt AITIT 06/2024 xbm
MenuuunHcku pakynrer Ha MY-I1noBauB, KilacupaH ciiest npo-
BEKJIaHE Ha BBTPEYHUBEPCUTETCKU KOHKYpPC “JIOKTOpaHTCKHU
U NOCTIOKTOPAHTCKU NMPOeKTH- 20247
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N3KYCTBEH UHTEJIEKT 3A AHAJIU3 HA MOTOPHUTE
IHPOMEHHU CJIEA KOMBUHUPAHO JEYEHHUE C
BAKJ/IO®EH U PEXABUJINTALIUA
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ARTIFICIAL INTELLIGENCE FOR ANALYZING
MOTOR CHANGES AFTER COMBINED
TREATMENT WITH BACLOFEN AND
REHABILITATION

E. Milushev', I. Parvova?, S. Ognyanov?
1 —UMBALNP ,,St. Naum*®, Sofia

2 — St. Anna University Hospital, Sofia
3 - SU ,,KI. Ohridski*

ABSTRACT

This article analyzes modern approaches to the treatment
and objective assessment of spasticity, emphasizing the com-
bined use of baclofen and rehabilitation procedures, and with
the help of artificial intelligence (Al) an attempt is made to
objectify and analyze motor changes. Spasticity is a complex
syndrome and is the result of damage to the central nervous
system. It is characterized by increased muscle tone, limited
range of motion, and gait disturbances, leading to significant
functional limitation.

Pharmacological treatment with baclofen, a selective ago-
nist of GABA-B receptors, is established as a therapeutic stan-
dard. The oral form is used as a first-line treatment, but adverse
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drug reactions may limit its use. Intrathecal administration has
demonstrated higher efficacy in severe forms of spasticity, pro-
viding a significant reduction in muscle tone and improvement
in motor function.

Rehabilitation is a major component of comprehensive
treatment, including muscle strength exercises, stretching, and
functional training, with proven effects on coordination, motor
control, and functional independence. Robotic rehabilitation
systems, in turn, enable the execution of standardized and con-
trolled motor patterns.

Traditional clinical assessment methods, such as ROM and
Modified Ashworth Scale, are characterized by subjectivity
and limited sensitivity to dynamic changes. In this context,
Al-based technologies, including pose recognition algorithms
and 3D modeling, enable objective and quantitative analysis of
motor parameters.

The integration of pharmacological treatment, rehabilita-
tion, and Al-based analysis outlines a new paradigm in spastic-
ity management, aimed at optimizing the therapeutic effect and
implementing personalized treatment strategies.

Keywords: spasticity, baclofen, rehabilitation, artificial in-
telligence, gait analysis, motor function

PE3IOME

Hacrosiiata cratus aHajau3upa CbBPEMEHHUTE IOJXO-
JIM 3 JICYCHHE ¥ OOCKTHBHA OlLICHKA Ha CIIAaCTMYHOCTTA, KaTo
aKIICHTUPA BBPXY CHUYCTAHOTO MPHIIOKEHHE Ha OakiodeH u
pexaOMIMTALIMOHHU TPOLEIYpPH, a C MIOMOLITA Ha U3KYCTBEH
unrtenekT (Al) ce mpaBu onuT 32 00EKTUBU3ALIMS U aHATH3 HA
MOTOpHHMTE INpoMeHH. CHAacTHYHOCTTA IPEACTaBIIsBA KOM-
IIJIGKCEH CHHJIPOM U € B PE3YJITaT OT yBPEXKIaHE Ha LICHTpaJIHa-
Ta HEpBHA CHCTEeMa. XapaKTepH3HUpPa Ce C MOBUIICH MYCKYJICH
TOHYC, OTPaHUYEH 00eM Ha J[BH)KCHHE M HAPYLICHHUS B IIOXO/I-
Kara, BOJCIIH JI0 ChIICCTBEHO ()YHKIIMOHAIHO OIpaHHYCHHUE.

dapmMakoIOruuHOTO JieueHue ¢ ObaknodeH, KOHTo ce sBsiBa
cesjekTuBeH aronuct Ha GABA-B penentopute € yTBBpIAcH
KaTo TepaneBTH4eH cTanaapT. [lepopannara popma ce n3nons-
Ba Karo MbpBa JIMHUS, HO HEXKCIAHH JICKAPCTBCHU PEaKIMH
MOrar J1a OrpaHruyYaT MPUIOKEHUETO U. IHTpaTeKaIHOTO MpPH-
JIO)KEHHE JIEMOHCTPHUPA MO-BUCOKA €(EKTHBHOCT IIPHU TEKKHU
(GbopMHU Ha CITaCTMYHOCT, OCUT'YPSIBAKH 3HAYUMO pelyliupaHe
Ha MYCKYJIHUSI TOHYC ¥ IOI0OpeHHEe Ha MOTOpHATa (QYHKIIMS.

PexaOunuranusaTa € OCHOBEH KOMIIOHEHT Ha KOMIUIEKCHO-
TO JICYCHHE, BKIIIOYBAII YIIPAKHCHHS 38 MYCKYyJHa CHIIA, CT-
peUYMHT U QYyHKIHOHAIHO 00yueHue, ¢ goKazaH epeKT BbpXy
KOOpAMHALMATA, JABUIATEIHUS KOHTPOJ M (YHKIIMOHAJIHATA
HE3aBUCUMOCT. PoOoTH3MpaHUTE pexaOUIUTAIIMOHHH CHC-
TEMH OT CBOS CTpaHa M3MBbJIHEHUETO HA CTAHIAPTH3UPAHHU U
KOHTPOJIMPAHHU JIBUT'ATEIIHU MOJIEIIH.

TpaAuIIHOHHUTE KIMHUYHHA METO/IH 32 Ol[eHKa, kato ROM
u Modified Ashworth Scale ce xapakTepusupar cbc CyOeKTHB-
HOCT W OTpaHHYEHa YYBCTBUTEIHOCT KbM JHHAMHYHH IPO-
MeHU. B To3u koHTekcT Al-GazupaHuTEe TEXHOJIOTMH, BKIIO-
YUTEIHO aJIFOPUTMH 32 Pa3[IO3HABAHE HA 11032 U TPUU3MEPHO
MOJIeIMPAHE JIaBaT Bb3MOKHOCT 32 OOCKTHBEH U KOJINYECTBEH
aHaJIM3 Ha JIBUTATEIIHUTE NapaMeTpH.

WHuTerpanusta Ha (GapMakoJOTHYHO JICYCHHE, pexaldu-
nutanus u Al-GasupaH aHanmm3 ouepTaBa HOBA Mapajgurma B
YIPABJIEHUETO Ha CIACTUYHOCTTA, HACOUCHA KBbM ONTHMHU3HU-
paHe Ha TepaneBTHYHUS eeKT U MpujaraHe Ha epCoHaTU3H-
paHH JIeueOHU CTpaTeTUH.

KuouoBu aymm: cnactudsoct, 6akioden, pexabunura-
LU, U3KYCTBEH HMHTENICKT, aHAJIN3 Ha IOXOJKaTa, MOTOpHA
byHKIUS
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B KJIMHHYHATA TPAKTHKa CIACTHYHOCTTAa YECTO CE pas-
IJIeK/Ia KaTo KOMIUIEKCeH (DEHOMEH, KOMTO BKIIOUBA HE CAMO
HEBPO(U3HONOTUYHN MEXaHU3MH, HO M BTOPUYHH HPOMEHH
B MYCKYJIMTE, CYXOXKWJIMATA, CTABUTE U JIBUTATCIIHUTE MOJIe-
mu. Ts e eaHo OT Hal-uecTUTe M (YHKIHMOHAIHO OrpaHHYa-
BalllM MOCJICACTBUS OT YBPEXKIAHETO HA LICHTPAIHATA HEPBHA
cUcTEeMa B pe3ylTar Ha HapylIleH OajaHC MEKIY Bb30YyIHH
1 MHXUOWTOpHHU MexaHU3MHu cbC (17) cbaoBa, TpaBMaTH4Ha,
aBTOMMYHHA W Ap. eTnojorusa. KIIMHU4YHO ce mposBsiBa ¢ I0-
BUIIECH MYCKYJIEH TOHYC JIO PUT'HJHOCT, BOJELIA O MYCKYJI-
HU KOHTPaKTypHu, OrpaHM4YaBaHe oOeMa Ha JBIKCHHATA Ha
KpaifHHIIMTe, HapylIaBaHEe Ha MOXOJKaTa W HamalieHa (yHK-
LMOHAJIHOCT Ha YOBeKa. BCHYKO TOBa 3aTpy/HSBa aKTHBHOTO
y4acTHe Ha MalUeHTUTE U OYaKBAHO HE Ce MOJydyaBar jKela-
HUTE pe3yJITaTH OT mpoBexaam@ara ce pexadbunuranus (18).
Cre10BaTeIIHO 32 HOCTUTAHETO HAa PEATHO YJIOBJIECTBOPUTEIHU
TEpANeBTHYHHU PE3YyJITaTH € HEOOXOAUMO J1a Ob/ie MPHIIOKEH
MYJTHMOJAJIEH IMOAXOM: (hapMaKOJIOTHYEH, pexaOuiIuTamuo-
HCH U 00CKTUBHU3AIMs Ha JBUTaTelIHATa (DYHKIUS U3IOJI3Bali-
KH CbBPEMEHHU TEXHOJIOTHH.

3a HaMaJjsBa XUIEPAKTHBHOCTTA Ha CTped-pediekcuTe u
CHOTBETHO HaMaJIsiBaHE Ha CHACTUIUTETAa, KATO CPEACTBO Ha
n300p NpH NPOBEXKJAHETO Ha (apMaKOJIOIMYHOTO JIeYEHHUE
ca MHOpEJIAKCAaHTUTE, eUH OT KOMTO € OakiodeHa — ceiek-
TUBeH aroHucT Ha GABA-B penenTopuTe nmoTucKaiiku MOHO-
U TIOMIMCHHANTHYHATa aKTUBHOCT B I'PBOHAYHUSA MO3BK (23).
Cnopen mpoBeeHo uscneBane (6) nepopanHusT 0akiopeH e
e(eKTHBEH IIPU YMEPEHa JI0 TeXKKO U3pa3eHa ClaCTUYHOCT, HO
HerosaTa yrnorpeba 4yecTo € orpaHM4YeHa OT MOsBaTa Ha CTpa-
HUYHHU PEaKIMH KaTo ChHIMBOCT, MyCKYJIHA CJIa00CT M KOTHH-
THUBHH HapyLICHUS.

Opannuar 6aknoden e yTBbp/eHa IbpBa JIUHHUS TEeParus
IIPU CIIACTMYHOCT C Pa3jIMYHa E€THOJIOTHSA, XapaKTepu3upa-
1a ce ¢ He0OXOIUMOCT OT WHAMBUYATH3UPAH TUTPAILIMOHEH
PEKUM MOPaI HEHTPATHOTO JCHCTBUE M KPATKUS CIIMMHHA-
LMOHEH MONYXHUBOT. Tepanusita 0OMYaliHO 3aro4Ba ¢ HUCKA
HavalHa J103a (5 mg 2—-3 IBTH JHEBHO), TOCIEeIBaHa OT IOCTe-
[ICHHO yBeJIMYaBaHEe Ha MHTEPBAIM OT 3—7 JHH [0 MOCTHTaHE
Ha ONTUMaJieH KiuHuueH edekt u qoopa nonocumoct (31, 32).
IIpu noBevero manueHTH €PEKTHBHUAT AMANA30H € MEXIY
30 u 80 mg nHEBHO, pas3mpelesieH B HAKOJIKO IpHeMa, KaTo
10-0aBHO TUTPUPAHE € TIOAXO/AIIO MTPH Bh3PACTHH MAI[HCHTH
1 Ipu KOMOWHMpaHa [eHTpaIHo aeiicTBama Tepamnus (9).

Opannara (¢opMa IO3BOJIsIBA I'bBKaBO KOMOMHHpaHE C
JIpyTH TEPANeBTUYHM MOAXOJIHU, BKJIIOYUTEIHO aHaJITeTHIH,
AHTUKOHBYJICAHTH M PEXaOMIUTALMOHHH CTPATErHH, KOETO 5
IIPAaBU MPUIIOKMMA IIPU KOMIUIEKCHH KIIMHUYHU CHCTOSTHUSA C
MyCKyJIeH xunepronyc u 6oiuka (9, 33). OcBeH npu HeBpoIIO-
IHYHA CHACTUYHOCT, 0aKJIO(PEHBT HAMUPA MSCTO M KaTO afo-
BaHTHA TepaIus Npu O0JIE3HEH! MYCKYJIHHU CIIa3MHU B 00J1acTTa
Ha rppba, 0COOEHO KOraTo MYCKYJTHHMST KOMIIOHEHT JIOTPHHA-
Csl 32 CUMIITOMAaTHKaTa, KaTo MOXKE J1a MOA00pH PpyHKIIMOHAII-
HOCTTa ¥ Ka4ecTBOTO Ha )KUBOT (33, 34).

BbIpeku goka3zaHata TepaneBTHYHa e(heKTHBHOCT IPH Ma-
LUCHTH C U3pa3eHa WM FeHEpaIU3UpaHa ClIaCTUYHOCT MpHJIa-
raHus NepopanHo OakJIo(eH MOHSIKOTa € ¢ He3aJ0BOJINTENICH
pe3yiaTar 3a pasiMKa OT MHTPATEKAJIHOTO MY INPHIIOKEHHE.
Wnrtparekannoro npuioxenue Ha Oakinoden (ITB) ce sBsBa
3HAUUTEJNICH HANpPeIbK IPHU JICYCHUETO Ha IALMeHTH C u3pa-
3eHa CIIacTUYHOCT. Pe3ynraTta oT mpoBeneH Mera-aHaiu3 (26)
nokasBa, uye ITB moBexma g0 mo-3HauuMo HaMajsiBaHE Ha
CIACTUYHOCTTA MPH MAIMEHTH MpPEKapajl WHCYIT B CpaBHe-
HHUE C MEepOpaiHOTO My npreMane. OT U3BBPLICH aHAIU3 Ha
nonydeHute pesynratu ot (20) ITB npu nena ¢ nepedpaina
Iapajuin3a ce yCTaHOBsBA 3HAUMMO peylHPaHe Ha CIaCTHY-
HOCTTa ¥ MMoJ00psiBaHe Ha MOTOpHKaTa. Te3n pe3ynraT ca B
CHOTBETCTBUE C TIO-paHHU U3ciieABaHus (2, 21), moka3Bariu, ue
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ITB e eexTuBeH npu ManueHTH ChC U3pa3eHa CIACTUYHOCT,
HETIOBJIHBAIIA Ce OT MEepopaHOTO My mpueMmane. [Ipennm-
ctBoTO Ha ITB e Bb3MOXKHOCTTA 3a TOCTUraHE HA BUCOKA KOH-
LEHTpalKs OT MEAMKAMEHTa B IPbOHAYHO-MO3bYHATA TEUHOCT
IIPY MMHUMAJIHU CTPAHUYHH €PEKTH.

OcBeH BbpXy MyCcKynHUs TOHYC, I[TB mono6psiBa moxosaka-
ta (15) mpy manueHT! ¢ NOCTUHCYITHA TUCTOHHU S, U3Pa3sIBaIIO
ce B yBeJIMYCHA JIbJDKMHA Ha Kpadykara, Mo-1o0pa CHHXPOH-
HocT u cumeTpust. EdexTuBHOCTTA Ha OpaHus 6akiIopeH Bbp-
Xy HOXO/IKaTa € OIMCaHa KaTo yMepeHa M KIIMHUYHO 3HAYnMa
IIPU NMAIMEHTH C MHOKECTBEHA CKJIEPO3a, U3pa3sBalla ce B 110-
JIoOpeHue 10 OTHOIICHHWE Ha CKOPOCTTa M HaMaJIeHW YCHIIHS
npu npeasrxBane (25). [lonoOHM pe3yiTaTu ca JOKIaABaHU U
IIPU MAIUEHTH CJIe]] TPEKapaH MO3bYeH HHCYIT, KBIETO CE 110-
no6psiBa Oananca u pyHkunonanHara moounnoct (12). Enek-
TPOMU3UOIIOIMYHHI U3CIEIBAHHS OT CBOSI CTPaHa OTYUTAT O-
BUIIIABAaHE Ipara Ha cTped-peduiexca U Mo-100pa MoLyIanus
Ha MYCKYJIHATa aKTHBHOCT I10 BpeMe Ha JBIKeHUeE (5).

Jlornuno e edexTsT OT mprmiaraHeTo Ha [TB BBpXxy mo-
XOJIKaTa Jia He € YHUBEpCaJleH, Thil KaTo TS 3aBUCH OT MHOXKe-
CcTBO (hakTOpH — CTeMeHTa Ha MYCKyJHa c1ab0CT, HATUIHETO
Ha KOHTPAKTYPH M HMHIMBHJYaJIHUTE JBUIATEIHU MOJCIH.
Hsixou manueHTH MOKa3BaT 3HAUYUTENHO M000OpeHne B Mpoc-
TPaHCTBEHO-BPEMEBHTE ITapaMeTPpH Ha TIOXO/IKATa, JOKATO MTPH
JIpYTH IpOMSHATa B MYCKYJIHHS TOHYC HE BOAH JI0 (PyHKIIHO-
HajgHO mopoOpenme. ToBa mogyepraBa HEOOXOIMMOCTTA OT
KOMOMHHUpaHe Ha (papMaKOIOTHYHOTO JICYCHHUE C TPOBEXK TaHe-
TO Ha MHJAMBHYaIHO ChOOpa3eHa pexaduiauTams.

PexaOunuranusaTa ocraBa KJIOUOB KOMIOHEHT B JICUCHHUE-
TO Ha CIIACTHYHOCTTA M (PYHKIIMOHAIHOTO BBH3CTAHOBSBAHE.
YcTaHOBEHO €, 4e yIpa’KHEHUATA U3BBPIIBAHN CPEUTy CHIIPO-
TUBJICHHUE TOJ00PSBAT JBUTATEIHATA aKTHBHOCT CJIEH IIpeKa-
paH MHCYIT, HE3aBUCUMO OT HAJTMYHETO Ha cmacTU4HocT (1),
KOETO OIIpOBEpraBa TPaJUIMOHHOTO CXBallaHe, Ye JIOBEXK AT
JI0 yBEJIMYAaBaHE Ha CIAacTHYHOCTTA. M3cienBaHeTO HA KHHe-
MaTUYHHUTE XapaKTePUCTHKU Ha XEMHUIIApeTHYHaTa ITOXOIKa
MIPH MAIUEHTH MpeKapaiy WHCYIT W W3BBPUICHUS aHATIN3 Ha
MOJTyYeHUTE pe3yaTaTH (24) mogdepraBaT HEOOXOAUMOCTTA OT
MIPOBEKIAHETO Ha 1I€JICHACOUCHN PeXaOHINTAIlMOHHH TpOoLie-
JypH 3a MoA00psBaHETO H. ABTOPUTE PErHCTPUPAT HAMAJIeHa
CKOPOCT, aCHMETpPHs, OIrpaHHYCH 00eM Ha JABMIKEHUE B Ta30-
OeqpeHaTa W KOJSHHATa CTaBa M KOMIIEHCATOPHU M 3aMECTH-
TEJTHU JIBHIKEHH S, KOUTO YECTO C€ 3abJI009aBaT pH JINIICA HA
aJIcKBaTHA Teparnus.

Hpyru aBTopu (28) ¢ 1en HamansiBaHe HAa CIIACTHYHOCTTA,
IIPENoPBYBAT IPOBEKJAHETO HA PeXaOUIUTALIUS, BKIIIOYBAWKH
CTPEYHHT, (yHKIIMOHAJIHY YIIPa)KHEHU U 00yUYeHUE B XOJICHE.
Komenrtupa ce daxra, 4e pexabunurauuara Tpsiaosa na 0bae
WHIUBUyalln3upaHa U cboOpa3eHa ¢ ONpeNeeHus Mpu Ibp-
BUYHHS KJIMHHYEH Mperjie] pexaOuiIuTaluoOHEeH MOTeHIIHa
Ha MayeHTa. 3a 1eiTa Ce OTYUTAT CNeHU(DUYHUTE MOTOPHH
neuuuTH, cTeneHTa Ha CIACTHYHOCT, (DYyHKIMOHAJIHOCT U
IIOCTaBEHUTE Ha Ta3K 0a3a OT JICKyBalus pexaOrInTallMOHeH
eKHI (pyHKIIMOHAIHY [eNH. B TO3M KOHTEKCT pexaOuiInTamu-
ATa HE Ce Pas3IiIex/a caMo KaTo CPEACTBO 3a HaMallsiBaHE Ha
CHACTHYHOCTTA, HO U KAaTO BB3MOXKHOCT 3a MOAOOpsiBaHE Ha
JIBUTATEIHUSI KOHTPOJ, KOOpAMHALMATA M (YHKIIMOHAIHATA
HE3aBUCUMOCT Ha NallUEeHTA.

PoGorusupanara pexabuauTanus npeacTaBisiBa HOBO Ha-
MpaBJIeHHe, KOETO KOMOWHUpA TPATUIIHOHHUTE JICYUCOHH Me-
TOJIM C TEXHOJIOTHYHHUTE WHOBaIMU. Penuna aropu (11, 7) om-
HCBAT 3HAYMTEIIHO MONOOpEHHE Ha MOXOJKATa MPH MAllMEeHTH
clle/l MpeKapaH MO3bYEH MHCYJT NMPOBEKIANKH pOOOTH3HMpA-
Hata pexabunuranus ¢ Lokomat. Ta3u nHOBaTHBHA TEXHOJIO-
I'Us JlJaBa Bb3MOXKHOCT 32 €JHOTHITHO MHOT'OKPATHO ITOBTAPSLIH
ce, KOHTPOJIMPAHU U CHMETPUYHU JIBUKEHU ST, KOUTO MOIIOMa-
raT MOTOPHOTO O0yd4eHHEe W HEeBPOMYCKYJIHATa MJIACTHYHOCT.
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PoboTHu3upannuTe cUCTEMH IEMOHCTPUPAT MMOTCHIIMAA CH H3-
BBPIIBaKH MPELU3HO JO3UPaHEe Ha HaTOBAPBAHETO, KOHTPOJI
Ha JIBH)KCHMETO M 0OEKTHBHA OLICHKA Ha HAIpeIbKa, KOETO I'
[IPABHU LIEHEH HHCTPYMEHT B ChBpPEMEHHATA pexaOHiInTalus.

HamansiBaHeTO Ha MYCKYJIHUSI TOHYC B pe3yJTaT Ha IpH-
ema Ha OakyodeH oce3aeMo yJEeCHsSBa M3IMBIHEHHETO Ha ak-
TUBHHUTE YIPaXXHCHHS BKIIOUCHH B pexaOWIMTal[HOHHATA
nporpama (18, 8, 30). OTuurar ce mo-100pu HyHKIITHMOHATHU
pe3ynTaTu Mnpu KOMOMHHPAHETO Ha MHOPEIaKCaHT U pexadu-
JIUTAIUs B CPABHEHUE C MIpHJIaraHeTo camo Ha mepsure (9, 10).

TpaauIMOHHO Ype3 KJIMHUYHA CKaja Ce W3BBPIIBA OIEH-
Ka 10 OoTHOIIeHHne oOema Ha JBMKeHne B cTaBuTe /Range of
Motion-ROM/, a 3a cTemeHTa Ha HM3Pa3CHOCT HA CIIACTHY-
HOCTTa — CKaJla 3a OLICHKAa Ha M3Pa3eHOCT Ha CMACTHYHOCTTA
(Modified Ashworth Scale — MAS) (3). 11 npu nBarta u3nouns-
BaHU KJIMHUYHU TECTa NpELEHKaTa ¢ CyOeKTUBHA U 4pe3 TAX
HE MOraT Jia ce perucTpupar ciabo uzpaseHu npomenu. Kiu-
HAYHUTE METOJIH 32 U3CJIEBAaHE TBHPIE YeCTO HE Ca B CHCTOS-
HHE J1a OTUYUTAT ¥ JUHAMHUYHUTE aCTICKTH Ha ABIKeHHATA (16).
ToBa € OT CHIIECTBEHO 3HAYCHHE, Thil KATO MpPU MALUCHTH C
n3pa3eHa CIAaCTUYHOCT, MAJKHTE OTKJIOHEHHMS OT HOpMaTa
B nojyueHuTe pesyntatd ¢ ROM morat na ObaaT KIMHUYHO
3HAUUMHU, HO TPYIHO U3MepUMHU. Te3u orpaHuYeHHs 110 OTHO-
[IeHHWe Ha TUarHOCTHKATa M3MCKBAT M3IIOJI3BAHETO Ha 00EK-
THUBHH U BB3IPOU3BOJIUMHE PETrHCTPUPALIT METO/H.

Ipe3 mocnenHUTE rOAMHU pa3pabOTBAHETO HA M3KYCTBE-
Hust uHTeNneKkT (Al) ce yTBBpAU Kato 0OEKTHBEH HHCTPYMEHT
3a aHaJlu3 Ha JIBIIKeHUATA, moxonkara u ROM. Pa3paborenust
OpenPose — anroputsMm (4) 3a pa3no3HaBaHe HA YOBEIIKA 11032
B PEaIHO BpEMe, OTKPUBAII KJIFOYOBH TOYKH MO MOBBPXHOCTTA
Ha TAJIOTO, JIUIETO, PBLETE U CThIIAJIaTa Ce SIBABA CUH OT Hali-
M3BECTHUTE U MIMPOKO M3MOJI3BAHU METOJH 3a JeTaillieH aHa-
JIU3 Ha [103aTa U IBIKCHUsATA Ha YOBeKa. L131mon3Bar ce HeBpoH-
HU MPEXH 32 UICHTHU(OUIMPAHE HA CTABHU MO3UIUK B TIOMOLIL
Ha KJIMHUYEH U U3CIIeI0BAaTEICKM aHaJIN3 Ha CTOHKaTa, I0X0/I-
Kara U JBUTATEITHUTE MOJENIN Ha YoBeKa. TOYHOCTTa HA METO-
Jla ¥ Bb3MO)KHOCTTA 32 M3II0JI3BAHE HA BUIC03AIIHCH T'O IIPABSIT
MHOT'0 HOJIXOSII 32 IIPH IPOBEXJAHETO HA PeXaOuIUTaIMSL.

WNuoBanus ce siBsiBa peanucTuuHus napametrpudex 3D mo-
JIe]l Ha YoBelIKata popma U ABMIKEHUE YPEe3 U3IOI3BAHETO HA
CPaBHUTEIHO MaJIbK OpOii mapamMeTpu U Ha 0a3ara Ha XMIAIH
3D ckanupanus SMPL (Skinned MultiPerson Linear Model)
(19). To3m meTOx MO3BOJNISABA BUPTyalTHA TPUU3MEPHA PEKOH-
CTPYKLHS Ha TSJIOTO U MPENOCTaBs JeTaiiHa HHOpMaIHs 3a
CTaBHHUTE BIVIM, KHHEMAaTHYHUTE BEPUTH U IPOCTPAHCTBEHUTE
B3aMMOOTHOLICHUSI MEXAY OTAEIHMTE CErMEHTH. ToBa mMMa
roJisiMa JIMarHOCTUYHA CTOHHOCT IIPH MAllUEHTH ChC CIIACTHY-
HOCT JIOBEJa JI0 HapyIleHa MOTOPHKA ¥ TPYIHU 3a aHAJIHU3 U3-
MOJI3BAMKHU TPAJANIMOHHUTE KIMHHYHHU TeCTOBE. TO3M aHAN3
[I03BOJISIBA MIACHTH(QUIIMPAHETO HA CHEUU(PUYHH JBUTATCITHH
neUIUTH, KOUTO HE ca BUAMMH IIPH ABYU3MEPEH aHAJH3.

[Ipunoxenuero Ha Al B K IMHUYHATA IPAKTUKA € MIPEACTa-
BEHO 110 yOeIuTeIeH HauuH U3BBPIIBAIKN aHAJIN3 HA ITOXOJI-
Kara Ipu Jena ¢ uepedpanHa mapanusa (14) moxmoMorHat ot
deep learning — moxmone Ha MAaIMHHOTO OOyUYCHHE, M3MON3-
Ball0 MHOTOCIOHHH HEBPOHHH MPEXH, 3a pa3lo3HaBaHE Ha
CJIOKHU MOJIENH B JaHHU — OT U300paKeHUs U 3BYK JI0 TEKCT
u nosezienue. Ilomyuenure pesynraTi yOequTeIHO MOKa3BaT,
ye Al Moxe ja HAeHTUGUIMPA NaTOJOrMYHU MOJEIH Ha JIBU-
JKEHHUE C ToJIsiMa TOYHOCT, IBIBaKH C€ HHCTPYMEHT 32 00CK-
TUBHU3AlM ¥ CTaHAapTH3auus. [Ipu MpOBEICHO Baiuupa-
mo uscnensane (27) upe3 2D Buneoananus, 6a3upan Ha pose
estimation ce ycTaHOBsIBa, Y€ TOW MOXe 1a O'b/ie U3MOI3BaH 32
KJIMHUYHU 1IeJH ¢ BUCOKA TOYHOCT. TOBa € 0COOEHO BaXKHO 3a
pexaOMIMTAlIMOHHHU LIEHTPOBE, KOMTO HE pa3IoJiarar ¢ TpUu3-
MepHH J1JabopaTopuu 3a IBrKeHHe. ChIEeCTBYBa BH3MOXXHOCT-
Ta BHJICO3AIHCH OT cMapT(OH 1a ce komOnunupar ¢ Al anropu-
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TMHU H J1a OBJAT U3IMOJI3BAHN KaTO MH(pOpPMAIHS 33 HAJIEKICH
aHanu3 Ha moxonkata (13).

C nomorura Ha Al-0a3upaHu aaropuTMH Morar Jia ce M3-
YMCJIABAT CTABHM BIVIM C TOYHOCT, CPABHUMA C JIADOpaTOpPHU
CHCTEMH, KOETO MoJuepTaBa NoTeHuana Ha Al 3a KIMHUYHA
ynotpeba (29). ToBa e ocoOeHO Ba)KHO MPH MALUEHTH C U3pPa-
3eHa B pa3iIMYHA CTENEH CHACTHYHOCT, IPH KOUTO MAJIKUTE
otkJioHeHus B ROM morart na 0bJaT KIMHWUYHO 3HAa4uMu. B
HAIpaBeH JuTeparypen 0030p (22) ce npaBu peTPOCIEKIIHSI OT-
HOCHO Pa3BUTUETO HAa BHEJPEHH IIPE3 BPEMETO METO/IH 3a aHa-
JIU3 Ha JIBUKEHHSITA Ha YOBEKA — OT KOHCTPYHUPAHU MEXaHUYHU
YCTPOWCTBA M ONTHYHM CHUCTEMHU IO CHBPEMEHHHU Oa3mpaHu
Ha Al TexHojoruu. ABTOpUTE IOTUYEpTaBaT, 4ye OBICIICTO Ha
aHaJIN3a Ha ABIDKCHHSTA € CBBP3aHO ¢ MHTerpanusaTa Ha Al,
HOCHMH YCTPOWCTBA U MOOWIJIHU TEXHOJIOTUHU, KOUTO MO3BOJIS-
BaT HEMPEKbCHAT MOHUTOPHHT HA ITALIUEHTUTE B PEAJTHO BPEME.

KoMOuHupaneTo Ha (papMakoJOrH4yHO JieYyeHUe, pexadu-
nuranus u 6a3upana Ha Al IBUTaTEIIHA OI[EHKA MPEICTABIISIBA
HOBO HaIlpaBJICHHE, KOETO BCE OIIE HE € JOCTAaTHIHO H3CIe/-
BaHO M JIOKJIQJIBAHO B HAay4HaTa JUTepaTypa. Bbopeku ye
MMa MHOYKECTBO M3CIIEIBAHHS, KOUTO PA3IIIeKIAT OTICIHUTE
KOMIIOHEHTH — TEepPANeBTUYHHUA €(DEeKT OT M3II0JI3BAHETO Ha
MHOPEJIAKCAaHTH MPU NPOsIBEHA CIIACTHYHOCT, IPOBEXJIAHETO
Ha pexalMINTallMOHHN Tpouenypu u 6azupanute Al anann-
3H, JTUIICBAT KOMIUIEKCHU MOJICIH, KOUTO J1a HHTETPUPAT Te3U
MOJXOAU B €JWHHA JUAarHOCTHYHA W TEpamleBTHYHA paMKa.
ToBa cb3maBa 3HaUMTENIHA HAay4yHa MpPa3HHMHA, KOSITO € OCO-
0EHO Ba)kHA B KOHTEKCTa Ha IEPCOHAIM3MpPAHATA MEIUIMHA.
[TanueHTHTE CBC CIIACTMYHOCT MPEACTABIISBAT XETEPOr€HHA
rpyra, Mpy KosiTo epeKTa OT JICUSHHETO Baprupa 3HAYNTETHO B
3aBHCHMOCT OT €THOJIOTHSTA, TSKECTTa Ha YBPEKAAHETO, Ch-
II'BTCTBAIUTE 3a00sBaHHUS U WHIAMBHUIYaTHUTE JBUTATCIHH
moznenu. B Taszu Bpb3ka Al Moxe fa urpae KJIr04oBa poJis B OIl-
THMHU3UPAHETO Ha TepareBTHYHUTE IporpaMu. B nonkpena Ha
Ka3aHOTO € ChILIECTBYBAIl[aTa Bb3MOXKHOCT C momornra Ha Al
aHaJM3a Jia ce MPOCIIEAN BEB BPEMETO HACTBITHIIATa IPOMSTHA
110 OTHOIICHHE N3IBEHOCTTA Ha CIIACTUIIUTETA CJIe]] TpHEeMaHe
Ha MHOpPEJIAaKCaHT U CTENEeHTAa Ha MOBIMIBAHE HA TOXOAKATA U
ROM. ToBa e 0coOeHO Ba)XHO, Thil KATO KIMHHUYHHUTE CKAJIU
katro MAS decto He oTpa3siBaT QYHKIMOHATHUTE IIPOMEHHU.
ITanueHTHT MOXE Ja MMa MHHHMMaliHa mpomsiHa B MAS, HO
3HAYUTEITHO MMOJO00pEeHNe B OXoKaTa, koeto Al Moxe na pe-
TUCTpUpa Upe3 aHaJIU3 Ha IIPOCTPAHCTBEHO-BPEMEBHUTE Mapa-
metpu. OcBer ToBa Al aHa M3 € Bh3MOXKHO 1a Ob/ie MpuIaral
32 MOHUTOPUHT Ha epeKkTa OT MPOBEKIAHETO HA peXaOHIInTa-
LMOHHM Iponeaypu. PoOoTH3MpaHHUTe CUCTEMH 3a NPOBEX-
naHe Ha pexabunuranus (11, 7) pa3nonaraT ¢ BB3MOXHOCT 3a
koMOuHupane ¢ Al-0a3upaHu cucTeMH 3a aHAJU3 Ha JBHIKE-
HUSTA, KOETO MPEI0CTaBs BH3MOXKHOCT 3a 00EKTHBHA 00paTHa
BPB3Ka, KAKTO B MOMEHTA Ha IPOBEX/aHEe Ha peXaOMINTaLN-
ST, TaKa U 3a MPOCIIE/IsIBAHE Bb3CTAHOBSIBAHETO HA MALMCHTA
BBB BPEMETO.

CpyeraBaHeTO Ha (HapMAKOJIOTHYHHU, PEXaOMIUTALIMOHHN
1 CHbBPEMEHHH TE€XHOJIOTHYHH MTOJXOU € Ba)KHO, 3aII0TO BCe-
KU eIUH OT TSAX HOBJHSBA IO CIICIUPHYCH MEXaHU3BM JIBH-
raTenHaTa (pyHKIHS Ha yoBeKa. bakiIodeHsT oka3Ba BIUSHUE
OCHOBHO BBPXY HEBPO(DH3HOJOIMYHUTE MEXaHU3MH, CBBP3aHH
C MOBHILIEHATa BH30yIMMOCT Ha MOTOHEBpoHHTE. Pexabuiu-
TalusATa Bb3/IEHCTBA BPXY MYCKYJIHATa CHJIa, HEBPOMYCKYJI-
HaTa IUIACTUYHOCT, KOOpAUHAIMATA U (PyHKIIMOHAIHUTE MO-
JIeNId Ha JABIDKEHUATA. VI3KYyCTBEHUSAT MHTENEKT MPETOCTaBs
BB3MOJKHOCT 32 00EKTHBH3AIUs HA T€3W MPOMEHH, KaTo AaBa
BB3MOKHOCT 32 KOJINYECTBEHO PErUCTPHPAHE U H3MEPBAHE Ha
edekTa OT mpoBexaliaTa ce repanus. Ta3u Tpuaaa npeacTa-
BJISIBA HOBA IapaJurMa B yIPaBJICHHETO HA CIIACTHYHOCTTA,
KOSITO MOJKE JIa JIOBEZIE JI0 MO-TIPEIU3HH, TEPCOHAIN3UPAHU U
e(eKTUBHHU TePANIeBTHYHHN CTPATETHH.
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ABSTRACT

Fisher’s “One and a half syndrome” is rare oculomotor le-
sion characterized by conjugate gaze palsy with contralateral
internuclear ophthalmoplegia. The syndrome is due to an uni-
lateral pontine lesion affecting the ipsilateral paramedian pon-
tine reticular formation and/or the abducens nucleus and the
adjacent medial longitudinal fasciculus interneurons. The syn-
drome is described in brain stem lesions with different etiology
—vascular, demyalinating, neoplastic, inflammatory and other.
We present an 81-year-old patient with acutely developed one
and a half syndrome with accompanying unilateral mild pto-
sis as a debut symptom of myasthenia gravis. The myasthenic
symptoms mimic a structural pontine lesion in the patient.

Key words: myasthenia gravis, “one and a half “ syndrome

PE3IOME

CUHIPOMBT ,,eHO U ojioBuHa” Ha Fisher e psiaka ouenBu-
raTeiHa Jie3us,, XapaKTepU3upalla ce ¢ XOpU30HTaIHA MOTJIe -
Ha Tlape3a B eHaTa MOCOKa B ChUeTaHHWE C MHTEpHYyKJeapHa
odTanMonapesa B JIpyrara mocoka. /IbKM ce Ha yHHIaTe-
paJiHa IOHTHHHA JIe3Hsl, 3acsArala UIcuiaTepaiHara napame-
JIMaHHA NOHTMHHA PEeTUKYJIapHa (OopMalus U/Uid UIcuiIaTe-
paiHOTO siApo Ha n. abducens u MHTepHYyKIeapHUTE GUOPU
Ha UICUJIATEPATHUs MEAHaJeH JIOHTUTYJUHAJICH (BacIuKyIL.
Omnucad e Ipy CTBOJIOBH JIE3WH C Pa3IMYHA €THOJIOTHS — CBJI0-
BH, IeMHEINHU3NPAIIHN, HEOITACTUYHH, BB3MAIUTEIHN H AP.
Ipexncrassme 81 roguieH 0OJIEH € OCTPO Pa3BHII CE CHHIPOM
“eTHO U TMOJIOBMHA M CHIIBTCTBAILA YHUJATEPaJIHA JIEKOCTE-
NICHHA 11T03a KaTO JeOI0TEH CUMIITOM Ha MMACTECHHUS TPaBHC.
B ciydast MuacTeHHaTa CHMIOTOMAaTHKA HMUTHPA CTPYKTypHA

MMOHTUHHA JIE3HS.
KJIl040BH AyMH: MHACTCHHUS TPABUC, CUHIPOM ,,HO H
oJIoBHHA”

EnuH OT peaxkuTe CHHAPOMH Ha KOMOMHHUpPaHa O4e/IBHU-
raTeliHa Jie3usl € CHHAPOMBT “enHo u mnonoBuHa “ Ha Fisher
(Fisher’s “one and a half syndrome ) (9). Knunuuecku cunj-
poMsT “ enHo u nosoBuHa” Ha Fisher nmpencrasisBa komOnHa-
LM HA XOPU30HTAJIHA MOTJIC/IHA TTape3a B e/HaTa MOCOKA B Ch-
YeTaHHe C MHTePHYKJIeapHa orajamonapesa B JpyraTta nocoka
[IPY XOPH3OHTAJIHUTE BEP3UOHHU OYHH JIBHIKCHUS. [IbIKHU ce
Ha yHHUJIATEpaliHa JIe3Us B JIOJHATA YaCT Ha JIOP3aJIHUS IIOHTH-
HEH TerMEHTYM, 3acAralia Cle[HUTE CTPYKTYPH:

1/ wncunarepanHaTa napaMeJMaHHa IOHTUHHA PETHKY-
napHa ¢opmanus ( PPRF ) u/mnm uncnnareparHoTo siapo Ha
n. abducens u

2/ nHTepHyKIJIcapHUTe GUOPU HA HMIICHIATEPATHUS MEIHU-
anen nonrutryaunaner ¢acuukyn (MLF). Tlpu Hsixon GonHu
C TO3M CHHAPOM MOTrar Jia ce HabirogaBar u J0OaBEHH CHMII-
TOMHM KaTO €K30TPOIHUS HJIM €30TPOIHS, HUCTAI'bM, JICBHALIUT
U BbB BEPTHKAJIHA [TOCOKA, T1ape3a Ha KoHBepreHuusTa (20).

CHHIPOMET ““ €IHO W TIOJIOBMHA € OMUCaH MpH OOJHU ChC
CHJIOBH CTBOJIOBH JIC3MM, MHOYKECTBEHA CKJIEpO3a, HEOIUIac-
THYHU, BB3MAIUTENHN U ApyTH Je3u, 3acsaramu PPRF u/unu
HIICHIIATePaTHOTO siipo Ha n. abducens u MLF (20, 14, 5, 13,
7, 19). Hait-uectute 3a00ssaBaHus, IPEIU3BUKBALIN CHHPOMA
“eTHO W TIOJIOBHHA” Ca CHOBUTE CTBOJIOBH JIE3MH —HCXEMHUS
WM XeMOparusi, JeMUCITHHU3NPALIH 3a00IsBaHMs KATO MHO-
JKECTBEHATa CKJICPO3a M HEOMJIa3MHMTE — I'bPBUYHHM HIIM Me-
tactatuunu (20, 19, 3, 21, 15, 10, 2, 11, 4). MHoro no-peaku
ca MHQEKIMO3HUTE ETHOJOTMYHU (akTopu — TyOepKylo3Ha
HH(EKLUs, BKIIOYUTEIHO TYOEPKYJIOM ChC CTBOJIOBA JIOKAJIU-
3a1us, onopTroHucTHYHE nHekunu npu CITUH, HeBpoucTu-
nepko3a, eanedanutu (16, 14, 13, 18, 21, 17). B namm npoyusa-
HUs cMe ornucanu 4 GONHU ChC CHHIPOMA ,,e/THO U MOJOBHHA”
KaTo MPe3eHTUpall] CHMIITOM Ha MHOKeCTBEeHa ckiiepo3a (1).

IIpn mnoBeueTo cily4aW HICHIATEPATHO HAa OrHUIIETO
Ha yBpeda MeIUaTHUAT NpaB Mycky’d (m. rectus medialis) e
B XHIO- 10 adyHKIUS,T.C. TOIl HE MOXKE Ja OCBHIIECTBH MbJI-
HOICHHO aJAyKIMsITa MOpaju HaJMYHATA WHTEPHYKJeapHa
odranmonapesa Karo 4acT OT CHHAPOMA, HO CHLIEBPEMEHHO
(GYHKIMOHUPA ITBIHOLIEHHO NPH aKTA Ha KOHBEpreHius. Tosa
e nopaau dakra, ye peIEKCHUAT BT HA KOHBEPreHIUATA 3a-



ronu 2025

obukasnst MLF 1 cbOTBETHO OTHHIIIETO HA yBpPEa.

Hanwuue ca jaHHU OT JUTEpaTypaTa, 4e OueIBUTaTCIHUTE
HapyLICHUs IPH MUACTEHUS TPABHC, KOUTO Ca IeOI0TEH CUMII-
TOM IIPH TOJIIMa 4acT OT OOJHMTE, MOTaT Ja HANoA00T U Jia
HMUTHPAT JIE3UN Ha eKCTPa-OKYJIAPHU MYCKYJIH WM yBPEaa Ha
OKYJIOMOTOPHH $JIpa, HEPBU, MHTEPHEBPOHU HJIN HAJAIAPEHU
CTPYKTYPH C pa3jinyHa CTHOJOTHS KAaTO ICMHUEIHHU3UPAIIH,
KOMITPECHUBHH, BB3MAJUTEIHH HIIH CHIOBHU JIC3MH HA OYE/IBU-
raTeJHU HEPBH M OYEC/IBUTATEIIHU CTPYKTYPH, KOHICHHTAIIHA
WJIM allOHEeBPOTHYHA (MHBOJYTHBHA) MTO3a, EKOMIICHCUPAIIH
xerepodopuu, TUPEOU HA OPTAIMONATHS, XPOHUYHA ITPOrpe-
CHBHA BBHIIHA O()TaJIMOIUIECI s, YHU- MU OMilaTepallHa WH-
TEpHYKJICapHa 0P TAIMOILICTUS U B MHOTO HO-PEIKH CIIydau U
cuHapoMa ,,eqHo U mojosuHa” Ha Fisher (5, 12, 8, 6).

IMopaay Ka3yHCTHYEH MHTEPEC U HAJMYME HAa CAMHUYHU
onucaHus Ha OOJHU C MUACTEHUS I'PABUC, NPE3CHTUPALIH CE
CbhC CHHJIpOMA ,,eHO M mnosioBuHa” Ha Fisher, mpencrassme
CIIeIHUS Cllyvail.

Kacae ce 3a manuent Ha 81 r.,, AM.M., ¢ orakBaHHs OT
0OCTPO HACTBHIMJIO JBOWHO BHXKJIAHE U CIIaJlaHe Ha JICBUS Klie-
a4y, KOETO JIOBEJIO 1 JI0 YCEeIllaHe 3a BJIOIIaBaHe Ha PABHOBECH-
eTo 1 noxozakara. Cro0IaBa 3a MosiBUJIa ce U3BECTHA cilaboct
Ha JIMIeBaTa MYCKYJIaTypa, KOATO ONUCBA KAaTO TPYIHOCT Ja
3aJbPJKU BOJA B ycTaTa CH, KOraro cu mue 3p0ute. Oruiak-
BaHUsITA HIMAT JICHOHOILIHA PUTMHUKA. [IpH ManueHTa mpeau
moBeyve oT 10 I. ca yCTaHOBEHU MOJMHEBPONATHUS, CBhp3aHa C
nedunut Ha BuTaMuH B12; afneHokapiHOM Ha rpocTarata (B
MOMEHTA B PEMHCH); XPOHUYHA BEHO3HA HEJJOCTATBYHOCT.

OT HeBpoJIOTHYHMS cTaTyc ce ycraHoBu: 1. OyexBurare-
JICH MHACTEHEH CUH/IPOM C JICKOCTEIIEHHA M1T03a BISBO, JIUIIC-
Ballla aJyKIHsI 1 aOAYyKIHUs BISIBO OKO, JINTICBAIIA aJIyKIIHsI
B IIICHO OKO. 2. [lommHEBponaTeH CEH30MOTOPEH CHHAPOM 32
YEeTUPUTE KpaiiHUKA C OTCIA0CHH CTUIIOPAIUaIHU, JTUIICBALIH
KOJICHHU 1 AXMJIOBH pe(IeKCH ABYCTPAHHO, XMIIECTE3Us 3a T10-
BBPXHOCTHA U BJIOOKA CETUBHOCT I10 JIUCTAJIEH THII B JOJIHH
KpaiHHUIY, TapEeCTEe3MH 110 JUCTAJICH THUII B 4-Te KpaiHUKa.

OT HEeBPOO(TAIMOIIOTHYHHUS TIPETIIC CE YCTAHOBH:

VOS =0.8 (c nerosa kopexuust), VOD = (.7 (c HeroBa KOpeKIys).

IIpenen ouen cerment: Kiemaunm — jexkocTemneHHa mTo3a
BisBo (MRDI1= 4 mm Basicio u MRDI= 2 mm BnasBo); Po-
TOBUIIM — TJIAJKH, JIbCKaBH, Ipo3pauHy; Jlemu — HavdaiHa
HyKJeapHa KaTtapakTa; CTBKJIOBHIHO TSUIO — IPOCBETIISABA.
OxkyrnomoTopuka: 1/ jekocTerneHHa 1mro3a BJISIBO 2/ITbIHA XO-
pH30HTAJIHA TIOTJIE/IHA Tape3a IpH IIOTJIe] HAJSIBO + HHTEp-
HyKJeapHa odranmonapesa npu norien Hajgsicuo (dur. 1 —a,0,
B,I, 1). Ounu ppHa: [Tanwiin — Ha HUBOTO HA PETHHUTE, BUTAII-
HH, C LIEHTPAJHO PA3IMOJ0XKEH ChIOB cHON. ChIIOBE — aHTHO-
CKJIEDOTUYHHU NTpOMeHHU. PeTrHM — B HOpMa. Makynu — 6e3 pe-
¢uexce. Iuarno3a: CHHAPOM ,,e[THO U MOJOBHHA" (KOMOMHALIUS
OT nape3a Ha BEP3MOHHHUTE OYHU JIBHIKCHHUS B IOCOKA HAJISIBO,
T.¢. JICBOCTPaHHA XOPH30HTAJIHA MOIJIEAHA Mape3a + HHTep-
HyKJeapHa oTajiMonapesa IpH MOrJeJHUTE OYHH JBIKCHUS
HazsicH0).00c. CTpyKTypHa Je3usi Ha JOp3allHUs MMOHTHHEH
termeHTyM, O6c. MuacTeHus rpaBuc.

Ot enexTpomuorpagckoro usciensane : [Ipu penerntus-
Ha HepBHA CTUMYJIALUs Ha n.accessorius dextra ce peructpupa
nekpemeHT 18%, Ha n.facialis dextra — go 12%, Ha n.ulnaris
dextra He ce OTBeJle KIMHUYHO 3HAYUM JICKPEMEHT.

Huarnoctnynusat noaxox BkiIoun KAT Ha rppiaen ko,
KOSITO HE YCTAHOBSIBA OTHHII[HHU, 1ATOJOTMYHH HAXOIKH Me/Ha-
CTHHAJIHO U B Oenoapobuus napenxuM. AHTH-AchR anTnTena B
cepyM Mokasaxa 3aBuilieHue ot Hopmara — 5.4 nmol/l (pedepent-
Hu croitHocty < 0.05 nmol/l). Anti-MuSK anTHTena B cepym
0s1Xa OTpHLIATENIHH. 32 ThPCEHE HA CTPYKTYPHA JIe3Usl B 10p3aJl-
HUS TIOHTHHEH TErMEHTYM C€ IPOBEIE MArHUTHO-PE30HAHCHA
ToMOrpadust Ha IJIaBeH MO3bK, KaTO Ce YCTaHOBUXA €IMHCTBEHO
KOPOBO-aTpO(GHYHM TPOMEHH, O€3 ApyTra MaToIorus.
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ITpu Gonuus 6e mocraBeHa AuarHoza MuacTeHus rpaBucC
BCJICJICTBUE HMHTEPIIPETALlMsl HA OYeJBUraTelHATA HAXOAKa
(,,cunapom enno u monoBuHa” Ha Fisher), nTo3ara BisiBo, Je-
KOCTEIEHHO MpOsiBeHaTa cllabocT Ha JIMLeBaTa MyCKyJaTypa,
Haxo/KaTa OT eJIeKTPOMHOTpadcKOTO U3CIeIBaHEe, U 3aBHUILeE-
HUSAT TUTHP AHTH-ALETHIIXOJINHPELENTOPHHU aHTUTEA.

3amodHa ce MHTPABEHO3HA TEPAIHs C METHIIIPEIHU30JI0H
B HM3XOJs1Ia 1032 0T 60 MI' JHEBHO C HOCTEIICHHA PEAYKIIHS
10 20 Mr B chueTaHUE C TUTPUPAHE HA MEpOpajeH MpUeM Ha
MUPUIOCTUTMUHOB OpoMu 10 90 Mr nHeBHO. Ha dona Ha Te-
panusTa HaCTBIH ITBJIHO OOPaTHO pa3BUTHE HA OYE/IBUTATEI-
HaTta cumToMaTuka (dur. 2 — a, 6, B, T, 1). [lanueHTHT IpoABII-
KU aMOyJIaTOpHO NEPOpPaNTHO JEYCHHE C MPEAHU30J0H 15 MT
JTHEBHO M MUPUAOCTUIMHHOB Opomua 10 90 mr nHeBHO. [Tpu
Mpoclie/isiBaHe CJel eAMH Mecel] Ce OTYeTe 3a/bp)KaHe Ha I10-
CTUTHATOTO MOJOOpEHHE.

[pencrabsme naneHT Ha 81 roguHa ¢ OCTPO pa3BUIIA CE PsiJi-
Ka KOMOMHUPaHa O4e/[BUraTelIHa JIe3Usl — CHHAPOMA ,,eHO U TO-
nosuHa” Ha Fisher n cprrpTcTBaIIA JIEKOCTEIIEHHA YHIIATepaIHa
nto3a. CHHAPOMBT ,,eqHO U mojoBuHa” Ha Fisher ce acormupa
ChC CTPYKTYpHA JIE3UsI C pa3IniyHa eTHOJIOT S Ha UIICHIIaTepall-
nara PPRF w/unu uncunarepanHoTo siapo Ha n. abducens u uH-
TepHyKJeapHuTe pudpu Ha nncuiiarepannust MLF B nop3annus
MOHTHUHEH TerMeHTYM. [Ipy HaIIMs NalMeHT psiikaTa OueiBUTa-
TEeJHA JIe3Ws HE € pe3ysTaT Ha IOHTHHHA YBpena, a € 1e0roTeH
CHMIITOM Ha MUACTEeHHsI rpaBuc. OUeBUTATEIHUTE CUMIITOMH
IIPU MHUACTEHHUS TPABUC MOrar Ja UMUTHPAT HYKJEapHH, CYII-
paHyKJI€apHH, MHTEPHYKJICAPHU WIIM HH(PPAHYKJI€apHU OKYJIO-
MOTOpHHM Jie3ud. B nureparypara uMma eIUHUYHU CHOOLICHHS
3a CHHIPOMA ,,e[THO U MOJIOBMHA KaTO MPE3EHTHUPAL CUMIITOM
Ha MHACTCHHUs rpaBuc. ToBa HU JlaBa OCHOBAHHE JIa MPEACTABUM
CITydas, PeACTaBIIABAIl Ka3yHCTHUCH HHTEPEC.

OUTYPU

@ur. 1 — a,0, B, 1, 1. O4eH MOTUIUTET B Pa3IUIHHUTE [1OT-
JIETHU TIOCOKH TIPpU OO0JIeH ChC CUHAPOMA ,,&/THO M TIOJIOBHHA” —
IIbJTHA JICBOCTPAaHHA XOPH3OHTAJIHA TOTJIeHa Mmape3a + KOH-
TpajarepaiHa HHTepHYyKJieapHa opTanMornapesa

®ur.1-a. [IspBa mo3umus

®@ur.1-6. [Tornen HansABO
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®ur.1-B. [Tormen HagsCHO ®@ur. 2-0. [lornen HaIsIBO

®ur.1-r. [lornen Harope ®@ur. 2-B. [lornen HamscHO

®ur.1-a. Ilornen Hanomy @ur. 2-r. [lornen Harope
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ABSTRACT

Background: Hereditary gelsolin amyloidosis (Meretoja
syndrome) is a rare systemic amyloidosis with an autosomal
dominant inheritance pattern, characterized by a triad of oph-
thalmological, neurological, and dermatological manifestations.
Initially described in the Finnish population, the disease has
since been reported in several other regions worldwide. Meth-
ods: We report the case of a 57-year-old man presenting with
progressive neurological, ophthalmological, and dermatologi-
cal symptoms. A multimodal diagnostic approach was applied,
including neurological examination, nerve conduction studies,
ophthalmological and dermatological assessment, neuroimag-
ing, and molecular genetic testing. Results: The patient exhibit-
ed bilateral facial neuropathy, sensory and autonomic polyneu-
ropathy, lattice corneal dystrophy, cataract, dry eye syndrome,
and cutis laxa. Additionally, he had a long-standing recurrent
depressive disorder. Genetic testing identified a heterozygous
missense variant ¢.487G>A, p.(Aspl63Asn) in the gelsolin gene
(GSN gene; NM_198252.3), which was also detected in his chil-
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dren. Family history further supported the autosomal dominant
inheritance. Conclusion: This is the first confirmed case of gel-
solin amyloidosis in Bulgaria. The report highlights the impor-
tance of early genetic verification, a multidisciplinary diagnos-
tic approach, and long-term monitoring of affected individuals.
Although no curative treatment is currently available, establish-
ing the correct diagnosis enables optimized symptomatic man-
agement and contributes to improved quality of life for patients.

Keywords: hereditary gelsolin amyloidosis; Meretoja syn-
drome; autosomal dominant inheritance; polyneuropathy; facial
neuropathy; cutis laxa; lattice corneal dystrophy; genetic diagnosis.

PE3IOME

BbBenenne: XepenurapHara TIeJICOJMHOBA aMMIIOHM]103a
(cunapom Ha Meretoja) € psijika CHCTEMHA aMUJIONI03a C aBTO-
30MHO-JIOMHHAHTEH THII YHACJIEAsIBaHe, IPOsIBIBalIa ce ¢ 0-
TaJIMOJIOTUYHU, HEBPOJIOTUYHHU U ACPMATOJOTHYHH CUMIITOMH.
3a00JsBaHETO € OMMCAHO MbPBOHAYATHO BHB (PUHIIAHJCKATA
MOMYJIalUsl, HO TIOHACTOSIIIEM Ce ChOOIaBa U B JIPYTH PEruo-
HUu. MeTtoau: IIpencraBsme KIMHUYEH clydail Ha S7-roguileH
MBK C IPOTPECHBHH HEBPOJIOTHYHH, O()TAIMOJIOTHYHH H JIep-
MaTOJIOTUYHHU TPOsiBU. M3BBpILICH O MyJITHMOAJICH THATHOC-
THYCH MOJXO0/1, BKJIIOYBAILl HEBPOJIIOTMYEH MPEIJIe/, CICKTPOHEe-
Bporpadusi, 0hTaIMOIOTMYHO U IEPMATOJIOTMYHO U3CIIEBAHE,
o0pa3Ha JUarHOCTHKA M MOJICKYJISIPHO-TeHEeTHYeH aHaius3. Pe-
3yaraTu: [JanueHTsT noka3a KIMHUYHA U35Ba HA ABYCTpPAHHA
JIUIIEBA HEBPOIIATH S, CCH30PHA U aBTOHOMHA MTOJIMHEBPOIIATHS,
pelIeThYHa IereHepalis Ha POroBUIiaTa, KaTapakTa, CHHIPOM
Ha ,,CyX0 OKO™ M KO)KHHU ITPOMEHH THII cutis laxa. JlombiaHuTEN-
HO € yCTaHOBEHO JABJITOrOIMIITHO PELUANBUPAILO IETIPECHBHO
pa3cTpoicTBO. [€HeTHYHOTO H3ciIeaABaHe HACHTH(UIpa XeTe-
posuroreH missense Bapuant c.487G>A, p.(Aspl63Asn) B rein-
conuHOBUs TeH (GSN ren; NM_198252.3). Chpimust reHeTHIeH
BapuaHT Oellle YCTaHOBEH M Ipu Heroute jena. dGamuiaHata
aHaMHe3a JOMBJIHUTEIHO IOAKPEHH aBTO30MHO-JOMHHAHT-
HUSI TUINl Ha yHacleasBaHe. 3akJjro4yeHue: ToBa € MbpBUAT
MOTBBP/CH CIIy4ail Ha reJICOJIMHOBA aMUJION103a B brirapus.
JlokyaapT nojyepTaBa 3Ha4YCHUETO HA pAaHHATA FEHETHYHA Be-
pudUKaIHSL, MyITHIACIUIUIMHAPHAS TOAXO0]] 1 BHUMATESITHOTO
MpOoCIe/siBaHe Ha 3aCETHATUTE MAIIMEHTH. BhIIpeKu murcara Ha
CTHOJIOTUYHO JICYCHHE, NPaBUIIHATA JHAarHO3a MO3BOJISIBA OIl-
THMHU3MPaHE HAa CHMIITOMAaTHYHATA TEPAIUs U MOA00psBaHEe Ha
Ka4eCTBOTO HA XKHBOT.

KurouoBu AyMu: xepeauTapHa reJcoanHOBa aMUIION1033;
CHHJIpOM Ha Meretoja; aBTO30MHO-JOMHHAHTHO YHacle/sBa-
He; TOJIMHEBPONATHSI, JIUIEBa HEBpoOmaTHs; cutis laxa; perre-
ThYHA JICreHEepallysl Ha POrOBUIATA; TCHETUYHA IUaTHOCTHKA.

BBbBEJEHUE

XepeauTapHaTta reJICOJIMHOBA aMHJION03a (CHHIPOM
Ha Meretoja) npesicraBisiBa psaka Gopma Ha CHCTEMHA aMU-
JION103a C aBTO30MHO-IOMUHAHTEH THUII HA yHACIeAsBaHe. 3a-
OOJIIBAHETO Ce XapaKTepu3Mupa ¢ Kiacudecka Tpuaja oT od-
TAJIMOJIOTHYHHU, HEBPOJOTHYHH W JEPMATOJIOTHYHHU IIPOSBH,
pe3yJsiTaT OT OTJIaraHeTO Ha IeJICOJTNHOBY aMHIJIONTHU (puOpH-
IIM B pa3inyHu ThkaHu. To € OmucaHo 3a bpBHU BT OT Meretoja
npe3 1969 1. BbB (uHIAH/ICKATA TIOMYJIALHS, @ BIIOCICACTBUEC
ca ChOOIIEHH CITydau B peHila eBPONEHCKH IbPKaBU, KAKTO U
B CesepHa n Oxna AMepuka n Asus. [Ipes nocnennure nece-
THJIETHS 3200JISIBAHETO € 00CKT Ha 3a1bI00YCHN KIMHUYHU U
MOJICKYIISIPHO-TEHE THYHH U3CIICABAHS.

KnuHuyHata n3sBa OOMKHOBEHO HACTBIIBA NPE3 YETBBP-
TOTO JEeCeTWJIeTHe OT XuBOTa. Hali-xapakTepHuTe mnposiBU
BKJIIOUBAT pEIICThYHA JIEreHepalys Ha poroBunara (corneal
lattice dystrophy), mporpecupama KpaHHaJHAa HEBPONATHS
C TpeIWICKIMOHHO 3acsiraHe Ha JIMLEBHS HepB, Hepudep-
HA TIOJINHEBPONATHUS ¥ KOXKHU JIC3UHU, TUIIUIHH 33 CHHAPOMA.
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TMo-psiaKo ce HabIIOABAT ChPACYHH U OHOPEUHH YCIOKHEH S,
B macrosimaTa cratus mpenctaBsiMe IBPBHUS HMOTBBPACH
cIydYail Ha TeJICOIMHOBA aMuUJIon03a B bbiarapus. AKueHTH-
pame BbpXY KIMHUYHHMTE XapaKTEePUCTUKH, IHArHOCTUYHUTE
U TEepaneBTUYHUTE MOAXOAH, KAaKTO U BBPXY IpEIie] Ha Ch-
BpPEMEHHATA JINTEPATypa, CBbP3aHa ChC 3a00IISIBAHETO.

KJIAHUYEH CIYUYAR

IIpencraBsime Mbxk Ha 57 TOAMHU, NIPUET B HAYAJOTO HA
2025 r. B Kiiunukara o nepuu 6onectu Ha YMBAJL ,, Anek-
CaHJPOBCKA“ M0 MOBOJ JBYTOUIIHA aHAMHE3a 32 IPOTPECUB-
HU MIPOMEHH BbB BHHIIHUS BUJI U HEBPOJIOTUYHU OTIAKBAHUSI.
[MarueHTsT cHhOOIIaBa 32 MOCTENEHHO OTIYCKaHE Ha KOXKaTa
Ha JIMIETO, 3aTPYJHECHHsSI IPH TIOKa3BaHe Ha 3b0HTe, HAOpBU-
KBaHE Ha YeJIOTO M MOBJIUTAaHE Ha BEXJUTE, KAKTO M IIporpe-
CHBHA aCHMETpPHUs Ha ycTaTa, 0COOEHO BUIMMA NpH roBop. OT-
Oens3Ba JIeKa NTO3a Ha KJICTIAYUTE U €MU30/11 Ha TAPECTE3UH B
phlIeTe U Kpakarta, 00JeKYaBaHU YaCTUYIHO NP Pa3BUKBaHE.
B nauanHus etanm e Ouiia oOCHXKJaHA JAMAarHO3a MUACTCHHS
I'paBHC, BIIOCIEACTBHE OTXBBpIieHa. [Ipe3 nociennure Tpu Me-
cera MafeHThT ChoOmaBa 3a peayKIns Ha TEIECHOTO TETJI0
c¢be 7-8 k. OT okono 20 TOAMHU CTpaja OT PEIUIUBUPAIIO
JICTIPECUBHO Pa3CTPONUCTBO C NMEPUOAUYHHU OOOCTPSHUS, KATO
Mpe3 MOCISIHUTE MECEely € HAJHUIEe TeKbK MEIaHXOTHO-Je-
MPECUBEH SITH30, U3UCKBAII TEPATTHSL.

HeBposlornyHusT cTaTyc 1mokasa CHHIPOM Ha JBYCTpaH-
Ha nepudepHa yBpeaa Ha JNIEBUS HEpB C TEXKa rapesa Jo
MIJIeTHS Ha JUIeBaTa MyCKyJaTypa, TUIINYeH ,,panuec’, moin-
HEBPOIATEH CEH30pPEH M aBTOHOMEH CHHIPOM C HapecTe3uH,
XUMNECTe3Ms], aHXUIP03a U TPOYUUHH KOKHHU TPOMEHHU, OUe]I-
BUTATEJICH CHHJIPOM C JIByCTPaHHA CHMETPHYHA NT03a, KAKTO
1 JIEK eKCTpanupamMuaIeH TPEeMOPeH CHHAPOM. JlepmaToioruy-
HUST CTaTyC YCTAaHOBH XapaKTEPHHUTE KOXKHH JIC3UH TI0 JINIEe-
TO, TOpCa M KpaHUIINTE, ¢ THIHYHA cutis laxa (Dur. 1).

®urypa 1. CHUMKa Ha JIepMaTOJOIMYHUTE HU3MEHCHHS,
YCTaHOBEHH TIPH MAIMEHTA.

Karo ceipreTBaiy 3a00isBaHUs C€ yCTAaHOBHXA apTEpH-
anna xunepToHus (10-roguiiHa 1aBHOCT, 100pe KOHTPOIHpa-
Ha) U PeMINBUPALIO ICPECUBHO pa3cTpoicTBO. PaMuiHaTa
aHaMHe3a € II03UTHBHA: MaliKaTa ¥ TPUTE CECTPHU Ha MAIMEeHTa
ca ¢ MogOOHN KOXXHU MMPOMEHH, & CHHBT U JIBIIEPSATA TIOKa3BaT
3aTpyJHEHHS TP MOBUTAHE HA BEXKIANUTE.

JIMarHOCTHYHHU U3CJIeIBAHUSA

Pyrtunnurte naboparopuu mnoxkasarenu (IIKK, cepymnua
ouoxumusi) Osxa B pedepeHTHU IpaHund. M3cinenBaneTo Ha
ypHHa [0Ka3a cleu OT OeNThK.

EnexTponeBporpadusta 1eMOHCTpHpa aKCOHHA CEH30pHA
HEBPOIIATHs, a CYJOCKaH M H3CJICABAHETO Ha KOXKHHS CHM-
MIATHKOB OTTOBOP IOKa3axa TeKKa aBTOHOMHA HEBPOIATHS C
JIUIICA HA IPOBOAMMOCT B YETUPUTE KpailHHUKA.
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Harusna MPT Ha rnaBeH MO3BK pa3skpy JaHHU 3a OIPAHU-
YeHa KOpoBa aTpodust ¥ HAKOJIKO XUIepuHTeH3HH B T2 dokyca
BBB (poHTATHATA Osi1a MaTEepHsi, 6€3 CAMOCTOSTEITHO KIMHHY-
HO 3HaueHHe. YcTaHOBeHa Oe U yacTH4HO Npa3Ha sella turcica.

HeBpoodTanmMonoruuHOTO — M3CIEIBaHE  BHU3yaJlM3Upa
pelieTpuHa JereHepanus Ha porosuuara (corneal lattice
dystrophy), nByCTpaHHa JEKOCTEIIEHHa CHMETPHYHA NTO3a
(MRDI1=3-4 mm npu sHopma MRDI1 = 4-5 mm) u nncypumnu-
eHIHMs Ha JBaTa mm. orbiculares oculi, AByCTpaHHM IUTBTHU
KOPTHKAJIHU U 3aHO-CyOKaIlCyJIapHU TIOMBTHABAHUS Ha Jie-
muTe (KOPTUKATHA U 3a/1Ha CyOKarcyJapHa KaTapakTa), KakTo
W CHHJIPOM Ha ,,cyX0 OKO“ cbc Schirmer test — <5 mm/5 min —
HaMaJIeHa CI'b3Ha cekpenus, tear break-up time — ABycTpaHHO
1oz 8 CeKyHIu — aOHOpMHA KbCIMBOCT Ha Ciib3eH Guiam. Ko-
HIOHKTHBH — ¢ MUHTBeKyIH (JI>]1).

Exokapauorpadusita nokasa rpaHMYHO 3aras3eHa riodai-
Ha CUCTOJHA (PYHKIHUSI IPH XUTIEPTPOYUUICH CHHIPOM H JIEKO-
CTENEHHM KJIAIHHU peryprutanuu. JlomiepoBoTo U3ClIeIBaHEe
Ha KapOTHJIHUTE apTepHH JIEMOHCTPUPA HAYaJIHU aTePOCKJIe-
POTHYHHM MPOMEHHU Oe3 3HaYMMa CTEHO3a.

IcuxuarpuyHaTa KOHCYJITAalUs TIOTBBPIH AUArHO3a PEKY-
PEHTHO JICIIPECHBHO PA3CTPOICTBO C TEKYI] MEJIAaHXOIHO-/1e-
[IPECUBEH €Nu30]] €3 PUCKOBO MOBEICHHE.

Exorpagusra Ha KOpEeMHH OpPraHH YCTaHOBH Y€PHOAPOOHA
cTearo3a, MoJIMI03a Ha KII'bYHHS MEXYP U IBYCTPAaHEH XPOHHU-
YeH MUeNIoHePHT.

T'eHeTHYHA JUATHOCTHKA

[MaumeHTsT Oelle HACOYEH KBbM IPOBEXKJAHETO Ha CEKBe-
HHUpPaHE OT HOBO MOKOJICHHUE (LSIIOCTHO €K30MHO CEKBEHHPAHE,
whole exome sequencing) ¢ rmocseaBail aHaJIu3 HA I'eHH, aTO-
T'eHHHU BaPMAHTH B KOUTO MOTraT Jia I0Be/aT [0 HaOJI01aBaHuU-
Te (DCHOTHUITHH XapaKTEPUCTUKU. MOIEKYISIPHO-TCHETHYHST
aHallM3 yCTaHOBH XETEPO3UTOTEH missense BapuaHT c.487G>A,
p-(Aspl63Asn) B GSN rena (NM_198252.3), koliTo ce Kiacu-
¢dunMpa KaTo NMaTOreHeH CHIVIACHO MEKIYHAPOJHUTE IPEro-
PBKH 33 HHTEpIIPETAalKs Ha TeHeTHYHUTE BapuanTu®. Cerpera-
LUOHHHUAT aHAJIN3 B CEMEICTBOTO, H3BBPIICH YPE3 KIACHYECKO
CeKBEHMpaHe Mo Sanger, 1Mokasa, ue JblIepsiTa U CHHA Ha Ia-
LUEHTA ChHIIO Ca XETETEPO3UTOTHU HOCHTENIM Ha MICHTU(U-
nupanus reHetuueH BapuaHt (Dur. 2). Maiikata u cecTpute
Ha NalMeHTa He OsfXa HaJIM4YHM 32 TEHETUYHU M3CIIC/IBaHUSL.
Ilo nuTeparypHM HaHHH, OTKPUTUAT BapuaHT C.487G>A,
p-(Aspl63Asn) B GSN reHa, omie n3BecTeH kato G654A, e mpe-
o0aiaBalll B CBETOBEH Malad u ce HabmonaBa npu QUHIIaHI-
CKH MAIMEHTH ¢ XepeanuTapHaTa reJICONMHOBA aMHIION 1033,

Hsama reHeTnyeH
Tect

7

GSN:c.487G>A
p.(Asp163Asn)

Hama
reHeTuYeH TecT

Hama
reHeTuyeH TecT

o
B

GSN:c.487G>A
p.(Aspl63Asn)

GSN:c.487G>A
p.(Asp163Asn)

®urypa 2. PofocioBHO TBPBO Ha 3aCETHATOTO CEMEHCTBO.

Buacapcka HeBpoaoeus Bulgarian Neurology 23

TepaneBTHYHH MOAXOAU U MPOCIeIsIBaHE

Ilpu nanuentra Oe mnpoBeleHA MHOATbBpIKAllA Teparus,
BKJIIOYBAIIa aHTUACIPECAHTHO JICUCHNE, BATAMUHH OT TpyTa
B, anTHXUNIEpTEH3UBHA TEpaIHs, IPUIIOKEHNE Ha N3KYCTBEHI
CBJI3M, KaKTO M (usnoTepaneBTu4YHM npouenypu. [Ipenopbya
ce NMepHOINYHO MYITHAUCIUIUITMHAPHO NPOCIEASBAHE C ydac-
THE Ha HEBPOJIOT, O TAJIMOJIOT, IEPMATOJIOr U IICUXHUATB.

Criopent HAIMYHUTE JTUTEPATYPHU JaHHU, KbM HACTOS M
MOMEHT HE CBLICCTBYBA €THOJIOTMYHO JIeYeHHE Ha Xepenu-
TapHaTa IeJCOJIMHOBA aMHJION103a. TepaneBTUYHUAT MOAXO
cienBa 1a 0 HACOUCH NMPEANMHO KBM KOHTPOJI HAa CUMIITO-
MUTE U M0A00psIBaHE Ha KAYECTBOTO HA KMBOT Ype3 WH/IHUBHU-
JyaJIu3UpaHO U UHTEPAUCIUIIINHAPHO TIOBE/ICHUE.

O6cnxkIane

XepeaurapHaTa rejiconruHoBa amuiaono3a (XI'A) e 3a6oms-
BaHE ¢ IPSIMICKIOHHO Pa3lPOCTPAHECHUE B CEBEPHOCBPOIICH-
CKHTE HOIyJIalHU, HO IIPe3 IOCIEAHUTE TOIUHU CE AUATHOCTH-
LHpa U B APyrH perunonu Ha EBporna, BKitounTenHo bbirapus.
KinHndHaTa KapTHHA € MYNTHCHCTEMHA, XapaKTepHa 3a aMH-
JIOUI03HTE, M BKIIFOYBA IIPOrPECHPaIlla TIOTHHEBPOIATHUS, JTUIIE-
Ba c11a00CT, O TAIMOIOTHYHY U A€PMATOIOT MYHU TIPOSIBH.

I'eneTnka Ha rejicOJJMHOBATa AMHJIOH/I032

3a00MBaHETO € ¢ aBTO30MHO-JIOMHHAHTHO yHACJIE/IsIBaHEe
1 CE IPUYMHABA OT XeTEPO3UTOTHY IATOrCHHU BAPHAHTH B 'eHa
GSN, nokanusupan Ha 9Ta xpomozoma (9q33.2; OMIM:137350).
I'enbT KOOMpa OENTBHK, HApEUeH TeJICONMH. [ elconuH e ak-
THH-MOZyJIUpAal OeITHK, y4acTBalll B MHOXKECTBO OHOIOTHYHI
IIPOLIECH C BayKHO 3HAYCHUE 33 HEPBHATA CUCTEMA, KaTO HaIlPU-
MEp aKCOHaJIeH TPAaHCHOPT, MHEIMHU3AIMS, HEBPOIIPOTEKIIHS
u 1ap. B pesynrar Ha maToreHHu BapuaHTH, 3acAramu 163-tu
AMHHOKHCEJIMHEH OCTaThK C€ EKCIIPECHpa yBPEJIeH I'elICOJINH,
KOWTO IIUPKYJIMpa B KPbBHU TOK M ce oTiiara noj ¢opmara Ha
renconuHoB amuionn (gelsolin amyloid, AGel) B pasnu4uu Tb-
KaHH, KOETO BOJIHU JI0 MYJITHOPTAHHO yBpexaane™*®.

KJMHMYHY NPOSIBM HA reJICOTMHOBATA AMHJIOU/1032

['enconmuoBaTta amMmIon103a ce yHaclensBa 1o aBTO30M-
HO-moMuHaHTeH TUT ¢bC 100% meHeTpaHTHOCT. XOMO3HUTOT-
HOTO HOCHTEJICTBO Ha IIATOTCHHU BapUAHTU BOJH JIO JICTAIIHA
(dbopma Ha 3a00JIIBaHETO, XapaKTepH3Hupallla ce C paHHO Hava-
110, HeppHUTEH CHHIIPOM U NpexkaeBpeMeHHa cMbpT. [Ipu xere-
PO3UT'OTHUTE HOCUTEIHM CUMIITOMUTE 00MYalHO ce posBSBAT
Ipe3 TPETOTO MIIN YeTBBPTOTO JIECETHIIETHE OT KUBOTA, KATO
9eCTO CIIeBAT TUITMYHA MOCICIOBATEIHOCT .

KinHnuHara kapTHHa ce JeuHUpa OT KJIacCH4YecKa Tpruaia
MpOosiBH: O TAIMOJIOTHYHH U3MEHEHUs (peleThuHa AereHepa-
LIUsl Ha POrOBHUIIATA THII 2), IEPMATOJIOTHYHU HAXOIKHU (cutis
laxa) n nepudepHa HeBponaTHs. 3a00JsIBaHETO MpOrpecupa
0aBHO, HO IIPOTHYAHETO CE OTIINYaBa ChC 3HAYUTEITHA HHIUBU-
nyanHa BapuabmirHoCT. [lonoxurenna gaMuiaHa aHaMHe3a 3a
AHAJIOTUYHU TPOSIBU CE YCTAHOBSIBA MPH MOYTH BCUYKH TaIU-
€HTH, KaTO 4acT OT TAX ChOOIIABAT U 332 XapaKTEPeH ,,0Co0eH"
JIULEB 00IHUK CPell CBOM POACTBEHHUIIN .

XUCTONATOJIOTMYHUTE HM3CICIBAHUS TOTBBPXKAAaBAT HAT-
pyTBaHETO Ha TEJICOIWHOB aMHJIOWJ B MHOXKECTBO THKaHH.
Haii-uzpaszenu ca n1eno3uTuTe B ChJJOBUTE CTEHU, NIEPU- U €H-
JIOHEBpHUyMa, 0a3alHUTe MEMOpaHM Ha enuJepMHca U KOX-
HUTE NPUAATBLHU, KOETO BOAU 0 CTPYKTYPHO YBpEKJaHE U
TUCOYHKIMS HA 3aCerHATUTE ThKAHU .

HeBpos1oru4Hu nposiu
3acseane na KpanuaiHume Hepeu

Haii-xapaktepHaTa HeBpOJOrMYHA HAXOJAKa MPU Xepeau-
TapHaTa rejaconnHoBa amuiionno3a (XI'A) e 6aBHO nporpecu-
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palara KpaHUajHa HEBPOIATHs, KaTO Hal-U3pa3eHo ce 3acsara
JIULEBUAT HepB. ToBa € MocIe0BaTeIHO JOKYMEHTHPAHO BB
(baMHIHYU TPYIH OT pa3iMyHU PETHOHH 1O cBeTa. KinnHuyHa-
Ta U35Ba HACTBIIBA HAW-4ECTO Mpe3 YETBBPTOTO WM IETOTO
JIECeTHIJIETHE OT JKMBOTA, & MO-PAIKO — B MO-KbCHA BB3PACT
(cenmo—ocmo neceruierue). EnekTpodu3HoNOruuHu TaHHU
3a JIeHepBaNMsI MOrar a OBbJIAT YyCTAHOBEHH OINE MPH MIIAJIH,
KJIMHUYHO AaCHMIITOMHH HOCHTENH. 3a pa3jiuKa OT IMapanau3aTa
Ha ben, nuneBarta HeBponaTtus npu X['A mbpBoHaYaIHO aHTa-
JKUpa FOPHUTE, a BIIOCJICICTBHUE U JOJHUTE KJIOHOBE Ha HEPBA.
Hauanoro moxe 1a O’b1€ aCHMETPHYHO, HO OOMYAHHO ITporpe-
cupa J0 JUIeBa JUIUIrusl. 3HAYUTEIHa YacT OT MallHeHTUTE
cHO0IABaT 3a JUIEBH MUOKHMHH, KOUTO BEPOSITHO OTpa3siBaT
paHHO 3acsirane Ha Hepsa. [lapanu3aTa Ha TULEBUS HEPB KOM-
npomMeTupa QYyHKIMATA HA KJIENaYUTe U BOAM JI0 EKTPOIUYM,
KOpHEAJHH YJILEpPAllMi WM [1T03a, ChbCTOSHUSA, KOUTO YECTO
M3UCKBAT IJIACTUYHO-XUPYPruyHa Kopekuus*®.

TpuremuHaIHATa HEBPOIIATHS CE U3SBSIBA C KOPHEAJIHA XH-
recTe3us u 3aryba Ha pediexcy, a B HIKOH CIIydaH — C IeTHH-
CTa JINIEBA XUIECTE3UsI U CI1a00CT HAa MACETEPHUTE MYCKYJIH.
Ts e onucaHa B pa3IM4YHN €THUYECKU BapUAHTH Ha 3a00msBa-
HETO, HO He € YHUBepcalHa Haxoaka®,

C Hampe/BaHe Ha Bb3pacTTa MOTaT 1a Ob/1aT aHTAKUPAHU U
JIpYTY KpaHUAJIHW HEPBH, HAH-4ECTO MOJEC3UIHHSIT, TOHSIKOTa
B KOMOWHAIM ¢ TIIocoaprHTeaTHus ¥ BarycHUs HepB. Kin-
HUYHUTE MPOSIBH BKJIIOYBAT TEKKA aTpodus Ha e3UKa C MycC-
KyJHa ¢1a00CcT U QacuuKyIanuu, Au3apTpusi, CIFOHOOTACIS-
He U aucdarus, KOUTO 3HAYMTEIHO HAPYIIABAT €KEJHEBHOTO
(GYHKIMOHUpPaHe IPU HAIPEHAIN TAMeHTH. B oTnenHu ciy-
Yay Npu3HanuTe Ha OyinbapHa mapanu3a MoraT Ja HMHTHpAT
3a00IBaHMS HA MOTOPHHS HEBPOH, KAKTO € JIEMOHCTPUPAHO
BBB Gamuinu rpynu ot Yexus u I0xua Kopes, nbpBoHaval-
HO JUAarHOCTHIIMPaHa KaTO aTUIIMYHA HACJIEACTBEHA aMHOTPO-
(uuHa naTepaiHa CKJIepo3a, IPH KOATO IpaBUIIHATA TUArHO3a
€ NMOTBBP/ICHA YPe3 MOJIEKYJIIPHO-TeHETHYEH aHAJIN3 Ha TOCT-
MoOpTeMHa ThKaH. bynbapHaTta qTUCQYHKIIHS TP HOCUTENN Ha
myTanuara G654A B rejicONMHOBUS I'eH 00MYaiHO € Mo-JeKa
1 C MO-KBCHO HAyajlo B cpaBHEHHE ¢ HocuTenuTe Ha G654T
(GSN(NM _198252.3):c.487G>T, p.(Aspl63Tyr)), omucanu B
Xonauaust n O6uBma YexocnoBakus. [lapanusa Ha riacHuTe
BPB3KHM C HHCIIUPATOPHA HEAOCTATHYHOCT, U3UCKBAIIlA Tpaxe-
OCTOMMUSI, € JIOKJIa/IBaHa €IUHCTBEHO B JaTCKa (aMIIIHA TPy-
na. [locaenHu nmpoydBaHus MOKa3BaT, Y€ TUCHYHKIUATA TTPH
G654T nHocurenu HacThBa ciief SO-TOAUIIHA BB3PACT, TOKATO
npu punnanackuTe G654A HOCUTENN IBPBUTE MIPOSIBH CE Ha-
6mronasar cies 70-roguiiaa pb3pact>t?,

Hapyuienusita Ha ciiyxa ce yCTaHOBSIBAT HEPAAKO, a B OT-
JIeTTHY Cllydad ca HaOJIOJaBaHM M 3acsiraHe Ha aKCECOPHMS
HEpB, KAaKTO W HAa HEPBHUTE, HHEPBHPAIIH EKCTPAOKyJapHaTa
myckymatypa®!’.

CenzomomopHa Hesponamusi

Iepudeprnara HeBpomaTHs Npu XepeauTapHarta Tejco-
nuHoBa ammitono3a (XI'A) oOMKHOBEHO € JieKa U IPeauMHO
CeH30pHa 1o Xapaktep. KIIMHUYHO ce u3siBsiBa C M3UC3BaHE HA
BUOpAIMOHHATA CETUBHOCT, JMCTATHA XUIIECTE3UsI U CHMIITO-
MU Ha CHHJpOMa Ha KaplallHus KaHaj. 3a pa3iuka OT Apyrd
¢dbopMu Ha pamMHIIHA AMUIIOUTHA TIOJIMHEBPONIATHS, IUCTATHA-
Ta 6OJIKOBA CETHBHOCT HE € THITUYHO 3acerHara’.

EnexTpodu3HoI0OriuyHITE U3CIICABAHUS MIPH MAI[MEHTH C
XTA neMOHCTPUPAT MPEAUMHO aKCOHEH THIT MOJHHEBPOIa-
TUs. BbIpeku TOBa ce YCTAaHOBSABAT U OrpaHUYCHU Oelesw,
Mperoaraii ChIIBTCTRAIA JCMHUETUHU3AIMS. Te3d JaHHU
MOlYePTABAT XETEPOrCHHUS XapaKTep Ha MepuepHOTO HEPB-
HO 3acsiraHe ¥ HeoOXOAMMOCTTa OT BHHUMATEIHA HHTEPIIpETa-
IUS Ha €JIEKTPOMHUOTPA(CKUTE HAXOIKU?,

Buacapcka HeBpoaoeus Bulgarian Neurology 24

Asmonomna nesponamus

ABTOoHOMHaTa auchyHKIHs mpu XepeauTapHaTa Teil-
conuHoBa amuiuounosa (XI'A) aparo Bpeme ce € cMsTana 3a
PSAKOCT, HO CHbBPEMEHHM JAaHHHM MOKAa3BaT, 4e TS CE Cpela
3HAUUTEIIHO 110-4ecTo. Hali-uecTuTe nposiBu BKIIIOYBAT OPTOC-
TaTHYHA XUIIOTOHUSA M (YHKIIMOHAJIHU raCTPOUHTECTUHAIHU
HapymeHus. JIombIHNTETHN CUMIITOMH MOrar J1a ObIaT moc-
TYpallHO 3aMaifBaHe U CUHKOII, AU3YPHsL, EPEKTUIHA TUCHYHK-
LU, IMIIOTEHTHOCT M/MJIM HaMaJIeHO U3NOTsABaHe. B oTaenHu
clly4aud XHMIIOXHpOo3aTa MOXKE Jia NMPEACTaBiIsBa II'bpBa KJIU-
HUYHA U35Ba Ha 3a00JIBAHETO OLLE IIPE3 YETBBPTOTO JIECETH-
JIeTHE OT XKHUBOTa’,

Oco0eHo BHUMaHHUE 3aCiIyKaBaT TeKKUTE HAPyIICHUs Ha
ChpAEYHATA IPOBOANMOCT, KOUTO MOTAT Aa OBAAT MPSIKO CBBP-
3aHU ChC CUMIIATUKOBA JICHEpBalLlus Ha MUoKapa. [Ipu Hakou
MAIlMEeHTH Te31 MPOMEHH HajlaraT II0CTaBsHE Ha NeHCMENHKbp B
CPAaBHUTEIHO PaHHA BB3PACT, KOETO MOAYEPTaBa KIMHUYHOTO
3Ha4YeHHe Ha aBTOHOMHOTO 3acsrane npu XI'A*.

3acsaeane na myckyrume

KnuaudHO 3HaYMMa MUONATHSI HAa KPAHUIIUTE WU TPYH-
Kyca He € TUIIMYHA XapaKTepUCcTHKa Ha XepeauTapHaTa rell-
connHoBa amuiono3a (XI'A), BbIIpeKky 4ye XUCTOJIOTHYHHU U3-
CJIeIBAHUS IEMOHCTPUPAT aMIJIOHTHO OTJaraHe B CKeJIeTHATa
MYyCKyJIaTypa oOIlle B MJIaJia MJIM CpeaHa Bb3pacT. [Ipu Haxon
BB3PACTHHU MAI[MEHTH ce HaOJIoaBaT MYCKyJlIHa caabocT Ha
KpalHuLuTe, AUcharus UM MaKpOIrJIOCHs, KOUTO MOrar aa
0Tpa3siBaT aMUJIONIHA MHOTIATHS".

[IbpBUYHO 3acsiraHe Ha MyCKyJlaTypara € JOKyMEHTHPaHO
B JINLIEBUTE MYCKYJIH, KATO B KOMOWHAIHS C TUIeBaTa apain-
3a ¥ cutis laxa TO TOMPHUHACS 3a XapaKTepHUS MAaCcKOIo100eH
JIUIIEB OOJIMK MPHU BB3PACTHU MANMEHTU. YIUTIBTHSABAHETO HA
yCTHHTE, 0COOEHO J0JIHATA, € YeCTa HaXOKa U YeCTO BOJIU JI0
(YHKIMOHAIHY 3aTPYAHEHUS [IPU IbBUCHE, TIHEHE U TOBOP*.

B nHanpegHanu ctaguu JojHATAa YCTHA MOXE JIa CE CBIIH-
Ya 3HAYUTEITHO, KOSTO JOIBIHUTEIHO HapylIaBa Ka4eCTBOTO
Ha )XUBOT. /[0 MOMEHTa € OnucaH eJuH eINHCTBEH CIIydJail Ha
TEeKKa TeHepaTU3upaHa MHOMATUS ¢ padIOMHUOIN3a TIPH Ta-
nueHT ¢ XI['A, k0oeTo moa4yepTaBa psAKOCTTa Ha MOA00HA KITH-
HHMYHA U3sBa*,

3acacane na yenmpannama nepena cucmemda

KnuHuYHNTE TPOSIBM OT CTpaHa Ha LEHTpajlHaTa HEPBHA
cuctema (ILJHC) mpu XepeanutapHaTa reJICOTHHOBA aMUIIOUA0-
3a (XI'A) ca cpaBHUTENIHO PEeJIKH, HO MOrar Aa ce HabyoqaBaT
NP TO-Bb3PACTHHU MAlMEHTH. Te 0OMYaiiHO BKIIIOYBAT JIEKO
KOTHUTHBHO HAapyIICHHE C aHTa)KUpaHe Ha HEBepOAIHUTE
¢yHKIIMH, aOCTPaKTHOTO MHUCJICHE ¥ KOTHUTHBHATA T'bBKABOCT.
Texxko 3acsarane Ha [[HC e HeoOnuaitHo, Makap 4e MpH OTIeIN-
HH ClIy4au € ChoOIaBaHa JEMEHIINS, BEPOSITHO O0YCIOBEHA OT
CBHITBTCTBAIIM 3a00JIIBaHus. B penku cixyyan ca HabmoiaBaHu
u (paTanHu HHTpalepeOpalHu XeMoparuu®,

AMUIIONTHATO OTJIaraHe B IPOKCUMAJIHUTE HEPBHU CTPYK-
TYpH | 3aJHUTE CTHIONN Ha TPBOHAYHMSI MO3BK MOXE JIa J0-
BEJIC /10 MPOTPECUBHH HAPYILICHUS HAa PAaBHOBECHETO U 3HAUN-
TenHa (QYHKIMOHATHA MHBAJHMAW3ALUs C [OCNe/BalIa 3aryba
Ha CIOCOOHOCTTA 3a CaMOCTOSITENIHO NpHJIBHXBaHe. Hskou
MPOYYBaHMs MPEANOJaraT M MOBUIIEHA CKJIOHHOCT KbM Jie-
IIPECUBHH MPOSIBH, KOUTO B MOMEHTA Ca IPEJAMET HAa aKTUBHU
u3cneBaHus’.

OdTaamMoorHyHH NPOSIBH

OdTanMoNOrHuHuTe W3MEHEHHs YEeCTO MpPEACTaBIISBAT
II'bpBa KJIMHUYHA U35Ba Ha XepeauTapHaTa reJICOJTMHOBA aMHU-
nouno3a (XI'A). Haif-paHHHTE CUMIITOMHU BKJIIOYBAT CYyXOTa B
ounTe, pa3HeHe W MOoBHUIIeHa GoTouyBcTBUTENHOCT. C Tpo-
rpecrsTa Ha 3a00JIIBaHETO 3HAYMTEIHA YACT OT IMAlHEHTUTE
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pa3BHBAT KaTapakTa M IJlayKoMma, a B HallpegHala BB3pPacT €
BB3MOKHA YaCTHYHA MIIH BJIHA 3ary0a Ha 3peHHeTo?.

[Mapanuzara Ha IUIEBHS HEPB KOMIIPOMETHPA QYHKIIUATA
Ha KJeMayuTe, KOETO BOJIM /0 CKTPOIUYM U KOPHEATIHH YII-
Lepaly WU [IT032 — ChCTOSHUS, KOUTO HEPSAIKO M3UCKBAT
[JTACTUYHO-XUPYPrUYHa KOPEKIHs. J[MarHOCTHYHO 3HAYHM
MPU3HAK 32 3a00JISIBAHETO € peIIeThuHaTAa AeTeHepaIHs Ha PO-
routnara tun 2 (lattice corneal dystrophy type 2, LCD2), xos-
TO MOXe 12 Objie yCTAaHOBEHA MOAMHU IPEIU NosiBaTa Ha KJIU-
HUYHO M3BEHH CHMIITOMHU Ype3 M3CJIC/IBAHE C LIMAJT-IaMia
i KoHdokaiHa Mukpockomnus. LCD2 e nokyMeHTHpaHa pu
BCHYKH (puHITAaHACKH manueHTH ¢ XI'A, TOCTHTHAIH Bb3PacT,
MIPU KOSITO MTPOMSIHATA CTaBa BumauMa*!!,

JlepMaToJIOTHYHH NPOSBU

Haii-xapakrepHata KokHa mposiBa Ha XepeauTapHara
rejconinHoBa ammiono3a (XI'A) e marosoruyHara OTIIyCHa-
TOCT Ha Koxkara (cutis laxa), KOATO ce n3sBsBa Hali-0ce3aeMO
KaTo ITPOTPECHBHO IPEKIECBPEMEHHO CTapecHe Ha JHUIETO.
[Ipn mamueHTH OKOJIO MeTOTO IECETHIIETHE YeCTO Ce ycTa-
HOBsIBa OTITyCHAaTa M 3aje0eseHa KOKa Ha CKajlla M 4eJoTo,
KOSITO HEPSAKO CIIYXKH KaTo I'bPBH JAHArHOCTUYEH OPHEHTHP.
B no-xbcHUTE CTaUU ce pa3BUBa IeHepaIu3upaHa KOXKHA OT-
ITyCHATOCT, 3acArallia J0JHaTa 4acT Ha JINIETO, I'bpOa, phlIeTe,
JAKTHUTE U KOJEHETE".

C HampeJBaHETO Ha Bb3pacTTa ce HabmoaaBa arpodus Ha
KO’KaTa, n3passiBalla ce ChC CyXoTa, ChbpOeK, MOBUILCHA ysi3-
BHUMOCT U NATOJIOTHYHA LUKaTpusanus. Yecto ce chyeTasa C
H3TBHHSBAHE WK 3ary0a Ha OKOCMSBAHETO 110 CKaJIla U TSIIO-
TO; B OTJICJTHH CIydYau € ONMUCAHA U JINXCHOHIHA aMHUJIOH103a.
Crnen MUHMMAaIHA TPaBMa, a TIOHSKOTA TOPH U IIPH Macasx, MO-
rat Ja Bb3HUKHAT OOUIMPHHU MOAKOKHU KPHBOU3THBH?,

Cutis laxa 3HaYUTETHO MPOMEHS JIMLEBHUS H3IJIEH, Orpa-
HUYaBa MUMHYECKUTE JBH)KCHUS, CTECHSABA 3PUTEIHUTE I10-
JIeTa ¥ HapyllaBa pedeBaTa M ycTHaTa (QYHKIHs, BOICHKH 10
CBINECTBEHA MHBamuau3anus. KomOnHamusaTa OT OTIycHaTa
JUIeBa KO, JTUIIEBHY Mapalin3y U MYCKYyJIHA aTpodust popMu-
pa XapakTepeH ,,IBKeH INIEeB 00JNK, HAOMIOAaBaH MpH Ma-
LIUCHTHU OT PA3JINYHU GaMUITHHU U ETHUYECKH TPYIU. Bbiipeku
4e 1moJo0eH (PEHOTHI € CHIICH MHIAMKATOP 3a T'eJICOIHH-aco-
LMUpaHa aMHJION103a, ClIe[Ba JIa Ce OTYEeTe, e TOH MOXKe Ja
0'’bJIe aCOIMUPAH U C IPYTH, TIOTSHIINAITHO JISYNMH ChCTOSHHUS,
BKJTFOYMTEITHO KOKeH T-kineTrueH mumdom*.

Kapaunonornunmu,
NpOosiBU

XepenurapHata rejconnHoBa ammionno3a (XI'A) moxe
Jla TPOTUYA C HapyIIeHUs Ha ChpAeYHATa MPOBOIUMOCT, KOU-
TO NPH HAKOW MAIMEHTH HajaraT IIOCTaBsiHE HAa TEHCMEHKBpP
npenn 60-rogumHa BB3pacT. JJOKyMEHTHpaHH ca pa3InyHU
TUIOBE PUTBMHHU HAPYIIEHUS — OT aTPUOBCHTPHUKYJIapHH OJ10-
koBe | cTerneH 10 mbJieH OJI0K, KAKTO U CHHYCOBa OpajnKapaus
U CHUHJPOM Ha OOJHMS CHHYCOB Bb3es. KiMHHYHO M3pa3eHa
aMWJIONIHA KapIUOMHUOIIATHsI HE € THIIMYHA 3a MAallMeHTH Ha
CpeiHa Bb3pacT, HO AMUJIOMIHATA JICTCHEpalis Ha MUOKapa
[P MO-BB3PACTHU OONHHU MOXKe J1a iMa (haTaTHU MOCISHITN®.

XT'A ce xapakTepusupa C TEHepalu3upaHa aAMUIOMIHA
aHTUONIATH S, 3acATallla i MO3bYHUTE, U I'PhOHAYHOMO3BYHHUTE
cboBe. CHMIITOMHU U NPU3HALU HA KapAHo- U 1iepeOpoBacKy-
JIApHO 3acsiraHe ca ONMMCaHW B PeAMLA Clydau, BKIIOUYUTEIHO
NP NAIlMEeHTH ¢ TeXKH IMPOBOAHH HApYIICHHUS U WHTpalepe-
OpanmHu XeMoparuu®.

AHTaXUpaHETO Ha OBOPEIUTE MPH XETEPO3UTOTHU HOCH-
TEJIM Ha MYTAIMH B I'eJICOJIMHOBUS I'€H 00MYAiHO € JIEKO U ce
n34BABa KaTO MMHUMAaJIHA, MHTEPMUTEHTHA IPOTEUHYPHSL.
Maxkap TeXKuTe He(pOJIOTHUHHU YCIOKHEHHUS Ja ca peiKH,
TAXHOTO CBOCBPEMEHHO OTKPHBAHE € OT 3HAUYEHHUE 3a OITH-

AHTHOJOIrM4YHH H Heq)pOJ'IOFI/I‘lHP[
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MaJIHOTO MIPOCIIEAABaHE U MO IbpsKaIa Tepanus®s,

[IpencraBeHuAT ManueHT e ¢ AeOOT Ha 3a00IIBAHETO OKO-
70 55-roaMInHA BB3pAcT, KaTO BOACUIM MPOSBH Ca MPOTPECH-
paiia aByCTpaHHA JHIeBa ciaaboct, cutis laxa u xapakTepeH
JIUIEB 00JUK, KOMOMHUPAaHU ChC CEH30pHA U aBTOHOMHA IO-
JIMHEBpONaTHs. JIOBITHUTEITHN HaX0IKHU ca pOrOBHYHA pellie-
THYHA JIETCHEpaNns, KaTapakTa, CHHIPOM Ha ,,CyX0 OKO, KaK-
TO U PELUAUBUPALIO ACIPECUBHO pascTpoiicTBo. IlocaenHoTo
MOXe 112 ObJIe TUCKYTHPAHO KAaTO YacT OT KIMHUYHUS CHEKTBP
Ha 3a00JIIBaHETO, BBIIPEKH JIBJINOTO/IMIIHATA MY JaBHOCT. Ha-
JIMYMETO HA NOAO0OHN CUMIITOMH IIPU MaiiKaTa, CeCTpUTE U Jie-
[aTa Ha MaIfeHTa MMpeArnojaraT aBTO30MHO-IOMUHAHTEH THII
Ha yHacnensBaHe. [ eHeTHuHaTa Bepu(UKaLNs OCTaBa 3J1aTeH
CTaHJAPT 38 OKOHYATEJIHATA JIUArHO3a.

3AKJIIOYEHHUE

XepeauTapHaTa TEICOIMHOBA AMMJIOH03a € PSAAKO, HO
BEpOSTHO MOJICHsIBaHO 3aboisiBaHe. Hacrosmusar ciyuait
MpEACTaBIsiBA MBPBOTO IMOTBBPACHO Ype3 MYJITHMOJAJICH
KJIMHUYEH U TeHEeTHYeH IOoAXo] HabmroneHue B bbirapus.
To3m moxian pasmmupsiBa CIEKThpa HA MMO3HATHTE KINHUYHU
MPOSIBY U TIOAUEPTaBa 3HAUEHNUETO HA paHHATa TeHeTHYHA JIH-
arHOCTHKA ¥ MYJTHIUCHUILUIMHAPHUS MOAXOJ MPH MAIUCHTH
CchC CbMHEHHE 3a (haMHIIHA aMIIION103a. BhIipeku inncara Ha
crenu(pUIHO eTHONIOTUYHO JICYCHHE, IOCTABSIHETO Ha IIPaBHJI-
Ha JIMarHosa Io3BOJIsiBa aJ€KBATHO CUMITOMATHYHO IOBEJIe-
HYE W 3HAYUTEITHO 10100 psIBa KA4eCTBOTO Ha KMBOT Ha 3acer-
HaTHUTE MAI[UCHTH.
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ABSTRACT

Background: Schwannomas are benign peripheral nerve
sheath tumors arising from Schwann cells, most commonly af-
fecting the median nerve in the upper extremity. Although typ-
ically slow-growing and asymptomatic, they can present with
pain, swelling, or neurologic symptoms due to nerve compres-
sion. Accurate diagnosis and appropriate management are crucial
to ensure complete resection and preservation of nerve function.

Case Presentation: We report a case of a 30-year-old male
presenting with a 3-year history of a painless, gradually enlarg-
ing swelling on the medial aspect of the distal left arm. On ex-
amination, a 6x6 cm, well-circumscribed, soft, and tender mass
was noted, with mild motor weakness in thumb opposition and
finger flexion. Magnetic resonance imaging (MRI) revealed a
well-defined lesion within the muscular plane, arising from the
median nerve, consistent with a benign peripheral nerve sheath
tumor. The patient underwent complete surgical excision with
preservation of the nerve fascicles, without the need for nerve
grafting. Histopathological examination confirmed the diagno-
sis of schwannoma. Postoperatively, the patient experienced no
new neurological deficits and showed clinical improvement.

Conclusion: This case highlights the importance of consid-
ering schwannomas in the differential diagnosis of soft tissue
masses in the upper limb, particularly when associated with
subtle neurological findings. Imaging modalities such as MRI
and ultrasonography play a key role in preoperative assessment.
Surgical enucleation remains the treatment of choice, offering
excellent outcomes with low recurrence rates and preservation
of nerve function. This report reinforces current literature on
the clinical presentation, diagnostic approach, and successful
management of median nerve schwannomas.

Keywords:- median nerve, schwannomas, benign periph-
eral nerve sheath tumors, surgical excision

INTRODUCTION

Peripheral nerve sheath tumors are a group of neoplasms
originating from the cells surrounding peripheral nerves.
Among these, schwannomas, also known as neurilemomas, are
the most common benign variant (1,2). These tumors typical-
ly exhibit slow growth and are generally benign. While they
can occur sporadically or be associated with genetic disorders,
schwannomas commonly affect individuals between the third
and sixth decades of life (3). This report aims to present a case
of median nerve sheath tumor schwannoma and review the
relevant literature concerning its presentation, diagnosis, and
management.

Literature Review

Pathophysiology and Characteristics

Schwannomas originate from Schwann cells and are typi-
cally encapsulated, solitary tumors (3,4). Histologically, they are
characterized by Antoni A areas (dense cellularity with Vero-
cay bodies) and Antoni B areas (myxoid, hypocellular regions).
The presence of S100 protein on histochemical analysis further
confirms their diagnosis and helps differentiate them from other
soft tissue tumors like lipomas, neurofibromas, and gangliomas

(2,3). Their encapsulated nature often facilitates complete surgi-
cal enucleation with preservation of nerve fascicles (5,6).

Clinical Presentation

Median nerve sheath tumors can initially be asymptomatic
or present as a local bulging or discomfort. As the tumor grows,
it may compress adjacent tissues, leading to symptoms such as
paresthesia, a positive Tinel's sign, pain, and dysesthesia (3).
Pain is a frequent complaint, and a palpable mass on the flexor
aspect of the forearm is common (7). In some instances, mul-
tiple schwannomas on the median nerve can lead to symptoms
that might be misdiagnosed as carpal tunnel syndrome (8). Mo-
tor deficits are rare in benign cases and may suggest malignan-
cy (3). The asymptomatic nature and slow evolution can lead to
delayed diagnosis (9).

Diagnosis

Diagnosis of median nerve sheath tumors can be challeng-
ing due to non-specific symptoms and potential confusion with
other soft tissue tumors (3). A combination of clinical assess-
ment and imaging is crucial. Magnetic Resonance Imaging is
the preferred imaging modality as it provides detailed infor-
mation on tumor extent and its relationship with surrounding
structures, aiding in surgical planning (3,8). Ultrasonography
is a valuable preliminary tool, revealing avascular, well-limit-
ed masses and assisting in the characterization of tumors and
peripheral neuropathies (3,10,11). Computed Tomography can
also be used in conjunction with other imaging for assessment
(7). Histopathology: The definitive diagnosis is typically made
through histopathological examination of the excised tumor
(2,3). Biopsies are generally not recommended due to risks of
neurological injury or tumor cell translocation (3).

Treatment

Surgical resection is the most common and curative treat-
ment for benign median nerve sheath tumors (1,3,12). The pri-
mary goal is complete tumor removal while preserving nerve
function (5). Due to their eccentric growth, schwannomas can
often be enucleated without damaging nerve fascicles (3,5,6).
Surgical loupes or microscopic magnification are commonly
used to ensure precise dissection and nerve preservation (5,6).
Intraoperative ultrasound can also assist in visualizing the le-
sion and ensuring complete removal (3).

Prognosis and Recurrence

The prognosis for schwannomas after surgical removal is
generally excellent, with a low recurrence rate and minimal
potential for malignant transformation (2,9,13). Complete re-
section is associated with favorable outcomes (12,14). While
patients may experience temporary neurological symptoms
post-surgery, these typically resolve within a few months (3).

CASE REPORT

A 30 year old man presented with swelling at left upper
limb- lower 1/3 of arm on medial side since 3 years. He referred
only to the local pain of touching it. In a neurologic exam, he
had a strength grade 4 for thumb opposition and finger flexion.
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Clinically he had 6x6 cm globular swelling on the medial as-
pect of the lower 1/3 of left arm, soft with well defined margin
fixed to underlying structures, moving along length of arm,
tenderness present, overlying skin appears normal (Fig. 1). He
underwent an MRI that showed a lesion suggestive of a large
benign peripheral nerve sheath tumor in the intramuscular
plane at the medial aspect of the distal left arm arising from the
median nerve (Fig. 2). He was subjected to a tumoral resection
(Figs. 3 ). The nerve graft was not necessary.. The patient did
not report new neurological impairment. The histopathology
was compatible with Schwannoma (Fig. 4).

Figure 02: Images showing MRI Images of left arm a; ax-
ial section of left arm, b; sagittal section of left arm, c; coronal
section of left arm

SHALIWLLNID

5

-
Figure 03: Images showing pathological specimen of
swelling

Figure 04: Histopathologic examination shows [A] hypo-
cellular Antoni A and hypercellular Antoni B, [B] Verocay
bodies, confirming the diagnosis of benign schwannoma.
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DISCUSSION

The present case of schwannoma of left median nerve
aligns with several findings in the literature regarding median
nerve sheath tumors. For instance, the patient's age, gender and
symptom are consistent with Chaves et al. (3). The diagnostic
pathway, relying on MRI and ultrasound, are in line with rec-
ommended practices for characterizing these tumors and dif-
ferentiating them from other soft tissue masses (3).

The successful surgical excision with preservation of
nerve function and positive neurological recovery further
supports the literature's emphasis on complete surgical re-
moval as the gold standard for benign schwannomas, often
achievable without significant neurological sequelae (5,6).
This case also underscores the importance of considering
these tumors in the differential diagnosis of swelling at left
upper limb- lower especially given their non-specific presen-
tation (3,8).

CONCLUSION

This case reports the case of a schwannoma arising from
the left median nerve, presenting as a slow-growing, painless
swelling in the distal arm. The tumor was successfully ex-
cised without postoperative neurological complications con-
tributing to the understanding of median nerve sheath tumors.
It highlights the importance of thorough clinical and radiolog-
ical evaluation for accurate diagnosis and demonstrates the
effectiveness of surgical management in achieving favorable
outcomes with nerve preservation. Further research, includ-
ing larger case series, would continue to refine our under-
standing of rare presentations and long-term prognoses of
these tumors.
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A RARE CASE OF AN ACUTE ISCHEMIC STROKE
PRESENTING AS AN ISOLATED WRIST DROP.
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Background:

Isolated wrist drop is typically due to peripheral nerve
injury, but rarely results from cortical infarction. Failure to
promptly distinguish between central and peripheral causes
can lead to missed diagnoses and delayed management, risk-
ing adverse outcomes.

Case:

A 74-year-old Filipino woman with a 10-year history of
well-controlled hypertension and diabetes mellitus present-
ed with a two-week history of progressive, isolated left distal
upper-extremity weakness. She denied headache, dizziness,
visual changes, trauma, dysarthria, or bowel and bladder dys-
function. Outpatient spine MRI demonstrated mild thorac-
ic spondylosis with dextroscoliosis, vertebral hemangiomas,
and multilevel lumbar disc protrusions, while cervical MRI
showed spondylosis with disc desiccation and mild to moder-
ate left foraminal narrowing. Neurologic examination revealed
4/5 strength in the left distal upper limb with intact sensation,
reflexes, cranial nerve, and cerebellar function. Nerve conduc-
tion studies showed reduced recruitment without denervation.
Brain MRI identified acute cortical infarcts involving the right
precentral gyrus and adjacent frontal and parietal regions. Lab-
oratory evaluation, carotid duplex ultrasonography, and 24-
hour Holter monitoring were unremarkable. The patient was
treated with dual antiplatelet therapy, as she was outside the
thrombolysis window.

Conclusions:

This case underscores the importance of early diagnosis
of cortical hand-knob stroke as a rare but significant cause of
isolated distal upper-limb weakness. Prompt neuroimaging is
essential to ensure correct diagnosis, initiate appropriate man-
agement, prevent secondary stroke, and optimize rehabilita-
tion, especially in patients with vascular risk factors.

Keywords: cortical hand-knob stroke, isolated wrist drop,
upper-extremity weakness, ischemic stroke, neuroimaging

INTRODUCTION

Isolated wrist drop is most commonly indicative of a pe-
ripheral nerve lesion, such as radial nerve palsy; however, it
can uncommonly arise from an acute cortical infarction.[1]
Distinguishing between central and peripheral etiologies is

critical, as accurate localization directly informs both thera-
peutic decision-making and prognostic evaluation.[2] Recog-
nition of a cortical origin is particularly important because mi-
sattribution to peripheral neuropathy may delay timely stroke
management and secondary prevention. The present case con-
tributes to the limited body of literature on cortical strokes
manifesting solely as isolated wrist drop. It underscores the
necessity of considering central nervous system causes in pa-
tients presenting with distal upper-limb weakness, especially
in the presence of vascular risk factors. Early neuroimaging
and electrophysiologic studies are pivotal in establishing the
correct diagnosis, guiding treatment strategies, and preventing
functional deterioration.

The Case

A 74-year-old Filipino woman with a 10-year history of
well-controlled hypertension and diabetes mellitus presented
with a two-week history of isolated, progressive left upper-ex-
tremity weakness. She denied headache, dizziness, visual
symptoms, trauma, dysarthria, or bowel/bladder changes. An
outpatient orthopedic surgeon consult was performed, and the
official radiology report from an outside institution noted that
the spine MRI demonstrated mild thoracic spondylosis with
dextroscoliosis, vertebral hemangiomas at L3-L5, and mul-
tilevel mild lumbar disc protrusions. Cervical MRI showed
spondylosis with disc desiccation at C3-C4 and C5-C6, with
mild to moderate left foraminal narrowing. On admission, she
was alert with stable vital signs and intact cognition. Neuro-
logic examination showed left distal upper-extremity weak-
ness (4/5) with normal sensation, reflexes, cranial nerves, and
cerebellar function. Nerve conduction studies demonstrated
reduced recruitment without denervation. Brain MRI revealed
acute cortical infarcts in the right superior and posterior fron-
tal and parietal lobes (Figure 1).
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Figure 1. Non-enhanced Cranial MRI with restricted dif-
fusion in the right superior-posterior frontal corresponding to
the hand knob region and parietal lobe. (a, c, e) Axial diffu-
sion-weighted images (DWI) showing hyperintense lesions in
the right precentral gyrus corresponding to the “hand-knob”
area (green arrow), right frontal lobe (blue arrow), and right
parietal lobe (orange arrow). (b, d, f) Corresponding apparent
diffusion coefficient (ADC) maps demonstrating restricted dif-
fusion in the same region.

Laboratory work-up, including assessment of stroke risk
factors, was performed (Table 1). Diagnostic Workup and Find-
ings in a Patient with Hand Knob Stroke

Test Result Reference
HbAlc 6.2% 4.8-5.9%

TSH 3.34 ulU/ml 0.30-5.0 ulU/ml
FT4 17.46 pmol/L 11.0-22.5 pmol/L
FBS 115 mg/dL 60.0-100 mg/dL
ESR 35 mm/hr 0.0-20 mm/hr
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Test Result Reference
Cholesterol 138 mg/dL 130-200 mg/dL
Triglycerides 162 mg/dL 60.0-130 mg/dL
VLDL 324 mg/dL 0.0-50 mg/dL
LDL 43.9 mg/dL 0.0-150 mg/dL
HDL 61.7 mg/dL 35.0-65.0 mg/dL
ANA Negative

(Immunofluorescence)

Carotid duplex demonstrated <50% left internal carotid ste-
nosis, normal right carotid flow, and antegrade vertebral flow.
Holter monitoring was negative for atrial fibrillation. She was
managed with dual antiplatelet therapy, as she was outside the
thrombolysis window. Physiotherapy was started and contin-
ued until follow-up.

DISCUSSION

This case demonstrates a rare presentation of isolated dis-
tal left upper-extremity weakness resulting from a cortical
infarct, localized to the so-called “cortical hand-knob” region
of the motor cortex.[3] The hand-knob area, situated in the
precentral gyrus of the frontal lobe, is a small but functionally
critical locus responsible for fine motor control of the hand
and wrist. Infarctions in this region, though accounting for
less than 1% of all ischemic strokes, are disproportionately
represented in patients presenting with isolated weakness of
the arm or hand.[4] Clinically, this pattern is frequently mis-
attributed to peripheral nerve injury, including radial, medi-
an, or ulnar neuropathies, because patients often lack sensory
deficits or other characteristic signs of central nervous system
involvement.[2] Such diagnostic ambiguity poses a potential
pitfall in clinical practice, as misclassification may delay the
implementation of appropriate secondary prevention strate-
gies and rehabilitation.

In the present case, the patient exhibited isolated distal
left upper-limb weakness without associated sensory defi-
cits, dysarthria, ataxia, or cranial nerve abnormalities. Nerve
conduction studies revealed reduced recruitment without
evidence of denervation, effectively ruling out a peripher-
al neuropathy. Brain MRI showed acute cortical infarcts
involving the right superior, posterior frontal, and parietal
lobes, confirming a central origin. The patient’s vascular
risk factors, including a ten-year history of well-controlled
hypertension and diabetes mellitus, likely contributed to
ischemia of the small cortical branches supplying the hand-
knob area. Carotid duplex imaging revealed less than 50%
stenosis in the left internal carotid artery, suggesting that the
etiology was more likely related to small-vessel disease or
a distal embolic event rather than large-vessel obstruction.
Holter monitoring did not demonstrate atrial fibrillation,
further supporting this mechanism.

The concept of cortical hand-knob stroke has emerged
over the past decade as a clinically relevant subtype of isch-
emic stroke. Recognition of this entity is critical because
its presentation may closely mimic peripheral neuropathies,
leading to delayed diagnosis, inappropriate investigations,
and missed opportunities for acute stroke management. Al-
though thrombolysis is the mainstay of early intervention
for acute ischemic stroke, patients presenting beyond the
therapeutic window require antiplatelet therapy, risk fac-
tor modification, and early initiation of rehabilitative mea-
sures to optimize functional outcomes. In this patient, dual
antiplatelet therapy was instituted according to established
stroke protocols, alongside counseling regarding glycemic
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control, blood pressure management, and lifestyle modifi-
cation to reduce recurrence risk. From a pathophysiological
perspective, small cortical infarcts in the hand-knob region
are usually supplied by distal branches of the middle cerebral
artery. Infarction can result from a variety of mechanisms,
including small-vessel occlusion secondary to chronic hy-
pertension and diabetes, distal embolism, or hemodynamic
compromise in the setting of carotid atherosclerosis. The ab-
sence of significant carotid stenosis in this patient, coupled
with cortical distribution of infarcts, suggests that small-ves-
sel ischemia or microembolic phenomena may have been the
primary mechanism. This aligns with prior literature indicat-
ing that isolated hand weakness without sensory involvement
is most frequently associated with small cortical lesions in
the precentral gyrus rather than more extensive subcortical
infarctions.[2]

Early neuroimaging is crucial for distinguishing central
from peripheral causes of isolated upper-extremity weakness.
MRI is the gold standard, detecting small cortical infarcts
often missed on CT. Combining imaging with electrophys-
iologic studies like nerve conduction and electromyography
improves accuracy by ruling out peripheral neuropathies.[2,5]
Prompt diagnosis allows for secondary stroke prevention—an-
tiplatelet therapy, risk factor control, and rehab for fine motor
recovery. Hand-knob stroke often results in good functional
recovery, especially when early neuroplasticity-based inter-
ventions are used. This highlights the need to consider central
causes in patients with isolated distal upper-limb weakness,
especially with vascular risk factors. Delay in diagnosing cor-
tical etiology, due to suspicion of peripheral causes, can hin-
der management. Absence of sensory deficits or central signs
doesn’t exclude cortical pathology. Misdiagnosis may lead to
unnecessary tests, delayed treatment, and worse outcomes.
Reporting such cases emphasizes the importance of thorough
neurologic assessment and prompt neuroimaging in atypical
stroke presentations.
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CONCLUSION

Isolated distal upper-extremity weakness can arise from
small cortical infarcts in the precentral gyrus, representing the
cortical hand-knob stroke. Accurate localization, early MRI,
and correlation with electrophysiologic studies are essential
for establishing the correct diagnosis. Management involves
secondary stroke prevention, risk factor optimization, and re-
habilitation to improve functional recovery. Awareness of this
rare but important entity ensures timely intervention, prevents
misdiagnosis, and improves patient outcomes.
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INTRODUCTION

Medulloblastoma is the most common malignant pediatric
brain tumor, accounting for nearly 20% of all childhood intra-
cranial neoplasms. It is classified as an embryonal tumor and
most commonly arises in the cerebellar vermis or hemispheres
of children.! The 2021 World Health Organization (WHO)
classification recognizes medulloblastoma as a molecularly
heterogeneous entity with distinct clinical and prognostic im-
plications.!?

Primary extracranial or spinal medulloblastomas are ex-
ceedingly rare, with only isolated case reports and small series
described in the literature.*® Cervical spinal presentation with-
out intracranial disease is particularly uncommon and often
leads to diagnostic confusion.”

Keywords

Medulloblastoma; Schwannoma; Cervical spine

Case Report

An 8-year-old male child presented with a progressively
enlarging swelling over the posterior aspect of the neck for
several months. The swelling was associated with difficulty in
walking and gradually progressive weakness involving all four
limbs. (Figure 1) There was no history of trauma, fever, or con-
stitutional symptoms.
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Figure 1: Preoperative clinical photograph showing a large
posterior cervical swelling.

On neurological examination, the child had features of
spastic quadriparesis with motor weakness in all four limbs.
Sensory examination was limited due to poor cooperation. Cra-
nial nerve examination was unremarkable. Bladder and bowel
functions were preserved.

Magnetic resonance imaging (MRI) of the cervical spine
revealed a large, well-defined posterior cervical mass with in-
traspinal extension causing significant compression of the cer-
vical spinal cord. (Figure 2A—C).The lesion appeared extra-
medullary and was radiologically suggestive of a cervical nerve
sheath tumor, likely a schwannoma.
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Figure 2A—C: Preoperative MRI cervical spine showing a
well-defined posterior cervical mass with intraspinal extension
causing significant spinal cord compression.

The patient was planned for surgical excision. Intraoper-
atively, a well-encapsulated, moderately vascular tumor was
identified in the posterior cervical region with extension into
the spinal canal. (Figure 3). Gross total excision of the tumor
was achieved with adequate decompression of the spinal cord.
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Figure 3: Intraoperative photograph showing exposure of
the cervical tumor.

The patient was extubated on table and had had an unevent-
ful postoperative course.Postoperatively, there was significant
neurological improvement with gradual recovery of motor
power in all four limbs. The postoperative wound healed well
(Figure 4).

Figure 4: Postoperative clinical photograph showing
healed surgical scar over the posterior cervical region.
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Histopathological examination surprisingly revealed features
consistent with medulloblastoma, showing sheets of small round
blue cells with hyperchromatic nuclei and high mitotic activity.

DISCUSSION

Medulloblastomas occurring outside the posterior fossa are
rare and their pathogenesis remains poorly understood. Several
hypotheses have been proposed, including malignant transfor-
mation of ectopic embryonal cell rests, aberrant migration of
neuroectodermal cells, or differentiation from pluripotent mes-
enchymal cells.*}?

Spinal medulloblastomas are more commonly encountered as
cerebrospinal fluid drop metastases from intracranial primaries.
However, primary spinal medulloblastomas without cranial in-
volvement have been reported in children, though infrequently?°

Radiologically, these tumors may mimic benign lesions
such as schwannomas or neurofibromas, especially when pre-
senting as well-defined extramedullary masses in the cervical
region.”,'* This radiological overlap explains the initial diagno-
sis of a nerve sheath tumor in the present case.

Surgical decompression remains the primary modality for
symptomatic relief and tissue diagnosis. Early intervention has
been shown to result in significant neurological recovery, even in
aggressive tumors such as medulloblastoma.®,'? Given the malig-
nant nature of the disease, adjuvant radiotherapy and chemothera-
py are recommended following histopathological confirmation.%'?

CONCLUSION

Medulloblastoma should be considered in the differential
diagnosis of intradural extramedullary cervical spine tumors,
despite its extreme rarity at this location. Imaging characteris-
tics alone may be misleading, and only histopathology can con-
firm the diagnosis. This case highlights that even classic-ap-
pearing schwannomas can turn out to be malignant embryonal
tumors. Early recognition and appropriate therapy are essential
for a favorable outcome.

Patient Consent

Written informed consent was obtained from the patient’s
parents for publication of this case report and any accompany-
ing images.
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INTRODUCTION:

The corpus callosum is the main bridge connecting the two
brain hemispheres. The fibers from the inferior frontal and low-
er parietal lobes cross through the genu, while those from the
parietal lobe cross at the splenium. The remaining fibers cross
through the body of the corpus callosum.[1] Disorders affect-
ing the corpus callosum are diverse and can include congenital
abnormalities, demyelination, infections, trauma, and tumors.
Lesions in this area often cause bilateral hemispheric effects,
creating a distinctive "butterfly" pattern on imaging.[2] Gliomas
involving the corpus callosum (CC) represent a unique clinical
subset of brain tumors due to their deep midline location, po-
tential for bilateral spread, and significant neurocognitive conse-
quences. These tumors, particularly high-grade gliomas (HGGs),
often present with non-localizing symptoms such as personality
changes, memory loss, or limb weakness. Corpus callosum inva-
sion, especially in so-called 'butterfly gliomas," has historically
been associated with a poor prognosis and limited surgical op-
tions. Gliomas involving the corpus callosum are a heteroge-
neous group, ranging from low-grade oligodendrogliomas to
high-grade astrocytomas. Advances in imaging and surgical
techniques have shifted treatment paradigms toward safe maxi-
mal resection, improving both survival and cognitive outcomes.
Histopathological and molecular classification (IDH1, ATRX,
Ki-67) is crucial in guiding prognosis and adjuvant therapy. Cur-
rently, there is no universally accepted optimal treatment; the
approach generally involves biopsy, followed by radiation and
chemotherapy. Due to limited data, our focus in this study is to
describe the clinical features, histological diagnosis, outcomes,
and survival rates of lesions affecting both hemispheres.

CASE SERIES:

Case 1:

A 43-year-old female with no known comorbidities present-
ed with a history of irritable behaviour and forgetfulness, ho-
locranial headache 20 days prior, right side weakness 12 days
prior followed by left side weakness 10 days prior, slurring of
speech 10 days prior. On presentation, she was hemodynam-
ically stable, conscious, oriented, and following verbal com-
mands, with bilateral pupils normally reacting to light, moving
all four limbs. KPS score was 80 on presentation. MRI brain
with contrast (Figure 1A & 1B) suggestive of A large lobulated,
bilobed Approx 5.8 x 3.8 x 3.2 cm solid lesion involving the
splenium of the corpus callosum , extending to the posterior 1/3

of the corpus callosum (midline/paramedian). It shows Hypo-
to isointense on TIWI, Hyperintense on T2WI, Mild peripher-
al diffusion restriction on DWI, Multiple foci of blooming on
SWI, on post contrast Irregular peripheral enhancement seen.
The patient underwent left parieto temporo occipital cranioto-
my for excision of the lesion. Subtotal resection achieved. Post
op CT Brain plain was done (Figure 1D). Histopathological
examination (Figure 1C)demonstrated Tumor cells are moder-
ately pleomorphic with central nuclei surrounded by clear cy-
toplasm. Chicken - wire type vasculature. Focal calcification
and astrocytic differentiation. Micro calcification with fibril-
lary background. Brisk mitotic activity and microvascular pro-
liferation is seen. Immunohistochemistry shows IDHR132H :
Positive ATRX : Retained nuclear expression, p53: Occasional
scattered positive cells, Ki 67: 35%, suggestive of Anaplastic
oligodendroglioma, IDH 1 r132h mutant, CNS who grade 3.
The patient was advised for adjuvant chemo and radiotherapy.

Figure 1: (A) Axial and (B) sagittal T1-weighted post-con-
trast MRI showing a large bilobed lesion involving the splenium
of the corpus callosum with irregular peripheral enhancement
and "butterfly" pattern (Case 1). (C) Histopathology (H&E,
400x) showing oligodendroglial cells with perinuclear halos
and chicken-wire vasculature. (D) Postoperative non-contrast
CT brain showing subtotal excision.
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Case 2:

A 72-year-old female with known comorbidities of hyperten-
sion for 12 years and parkinsonism for 5 years on regular med-
ications, presented with left side upper limb lower limb weak-
ness 5 months prior. On presentation, she was hemodynamically
stable, conscious, oriented, and following verbal commands,
with bilateral pupils normally reacting to light, left upper limb
power MRC grade 2 Lower limb power MRC grade 3. KPS
score was 60 on presentation. MRI brain with contrast (Figure
2A & 2B) revealed a fairly defined, heterogeneous intra-axial
lesion is seen in the right sided body of corpus callosum with
involvement of cingulate gyrus , measuring approximately 58
x 40 x 44 mm (AP x TR x CC) . Hypointense on TIWI, Hetero-
geneously hyperintense on T2WI, Diffusion restriction on DWI,
with peripheral blooming on SWI, Post contrast Heterogeneous
peripheral enhancement with central non-enhancing necrosis
seen. On MR Spectroscopy : Reduced NAA, elevated choline
uptake seen. The patient underwent right parasagittal fronto pa-
rietal craniotomy for excision of the lesion. Near total resection
was achieved. Post operative CT brain plain was done (Figure
2D). Histopathological examination (Figure 2C) revealed tumor
cells with nuclear atypia, giant cells, bizarre cells and atypical
mitotic figures. There are presence of foci of coagulative ne-
crosis and microvascular proliferation, Immunohistochemistry
shows IDHI : Mutant Positive (R132H IHC) ATRX : Nuclear

expression lost (Consistent with mutant) Ki67 : ~30% CD 68 :
Positive P53 : Tumor cells are positive, suggestive of Astrocyto-
ma, IDH mutant, CNS who grade 4. The patient was advised for
adjuvant chemo and radiotherapy.

Figure 2: (A) Axial and (B) coronal T1-weighted post-con-
trast MRI showing a heterogeneous mass in the right body of
the corpus callosum with peripheral enhancement and central
necrosis (Case 2). (C) Histopathology (H&E, 400x) demonstrat-
ing nuclear atypia, microvascular proliferation, and necrosis.
(D) Postoperative CT brain plain showing near-total resection.

Case 3:

A 48-year-old male with nil comorbidities presented with
a 10-day history of frontal and occipital headache on and off
associated with left side upper and lower limb weakness and
forgetfulness. On presentation, he was hemodynamically sta-
ble, conscious, oriented, and following verbal commands, with
bilateral pupils normally reacting to light, left side upper limb
MRC grade 4 lower limb MRC Grade 4. KPS score was 80 on
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presentation. MRI brain with contrast (Figure 3A,3B) revealed
inhomogeneously enhancing heterogenous lesion is seen along
posterior right lateral ventricle extending in parafalcine pari-
etal region protruding in body of lateral ventricle size measures
75 x 45 x 35 mm. mass effect is seen in form of compression
over body of lateral ventricle with buckling of posterior corpus
callosum with contra-lateral midline shift of 13 mm towards
left side. The patient underwent right parieto temporal crani-
otomy for excision of lesion. Subtotal resection was achieved.
Post op CT Brain plain was done (Figure 3D). Histopatholog-
ical examination (Figure 3C) showed tumor cells with nuclear
atypia, bizarre cells and atypical mitotic figures. There is pres-
ence of foci of coagulative necrosis and microvascular prolifer-
ation, Immunohistochemistry shows p53 -Patchy positive, Ki
67 - ~10%, IDH1 - Positive, ATRX -Loss of nuclear expression,
GFAP -Positive, OLIG2 -Positive, suggestive of Astrocytoma,
IDH mutant, CNS who grade 4. The patient was advised for
adjuvant chemo and radiotherapy.

A

Figure 3: (A) Sagittal and (B) axial T1-weighted post-con-
trast MRI showing a large right parafalcine parietal mass pro-
truding into the body of lateral ventricle and corpus callosum
(Case 3). (C) Histopathology (H&E, 400%) showing hypercel-
lular tumor with necrosis and mitotic figures. (D) Postoperative
CT brain plain showing subtotal excision

Case 4 :

A 46-year-old male with hypertension for 4 years on irreg-
ular medications, presented with a complaint of holocranial
headache 15 days prior, giddiness and left upper and lower limb
weakness for 4 days. He was intubated in view of low GCS
in an outside hospital. On presentation he had no eye opening,
intubated on VCV mode, abnormal flexor response to pain, pu-
pils bilateral normal sluggish reacting to light with left upper
limb MRC grade 3 and lower limb MRC grade 3. KPS score
was 20 on presentation. MRI brain with contrast (Figure 4A,
4B) revealed well defined T2/FLAIR hyperintense and TIW
iso to hypointense peripherally enhancing mass lesion of size
40x46x30 mm (APXTRAXCC) is seen in the body of corpus
callosum and cingulated gyrus. The patient underwent right
parasagittal Fronto Parietal craniectomy for excision of lesion.
Subtotal resection was achieved. Post op CT Brain Plain was
done (Figure 4D). Histopathological examination (Figure 4C)
shows tumor cells are moderately pleomorphic with central
nuclei surrounded by clear cytoplasm with peri-nuclear halo.
Chicken - wire type vasculature. Focal calcification and astro-
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cytic differentiation. Micro calcification with fibrillary back-
ground. Immunohistochemistry shows IDHI (R132H), OLIG2,
ATRX: Retained Nuclear expression, p53: Occasional scattered
weakly positive cells, Ki 67: ~ 4%, , suggestive of Oligodendro-
glioma, IDH 1 r132h mutant, CNS who grade 2. Unfortunately,
the patient succumbed to sepsis on Post op day 12.

/|

Figure 4: (A) Axial and (B) coronal T1-weighted post-con-
trast MRI showing a well-defined peripherally enhancing mass in
the body of the corpus callosum and cingulate gyrus (Case 4). (C)
Histopathology (H&E, 400x) showing classic oligodendroglial
morphology with perinuclear halos and chicken-wire vasculature.
(D) Postoperative CT brain plain showing subtotal excision.

DISCUSSION

Tumors involving the corpus callosum represent a complex
neurosurgical and neuro-oncological challenge due to their
deep midline location, tendency for bilateral spread, and poten-
tial for neurocognitive deficits.

The clinical signs of these tumors commonly include pro-
gressive headaches and motor weakness, which are often caused
by large tumors that may extend into the motor pathways. The
corpus callosum contains intricate fiber connections linking the
two hemispheres of the brain. Using diffusion tensor imaging,
Rimkus et al. examined the neuronal damage in the corpus cal-
losum of patients with relapsing-remitting multiple sclerosis,
finding significant destruction, particularly in the posterior mid-
body and splenium. Additionally, research on traumatic brain
injury has shown that acceleration forces affecting the corpus
callosum, especially at the genu, are linked to poorer outcomes.
[3,4,5] Conversely, tumors that invade the splenium of the cor-
pus callosum are also associated with a worse prognosis, as
this area is involved in various pathways related to memory
and cognitive functions. Pathological changes in the splenium
thus contribute to a more negative prognosis.[6] Radiologically,
these tumors demonstrated classical features of callosal involve-
ment—T2/FLAIR hyperintensity, irregular peripheral enhance-
ment, blooming on SWI, and midline crossing in high-grade
cases. In our series Splenial and posterior body involvement,
seen in Case 1, has been associated with poorer outcomes as
reported by Tunthanathip et al. (2017). [7] other 3 cases (case
2,3,4) originate from the body of corpus callosum. Important-
ly, two patients (Cases 2 & 3) demonstrated midline-crossing
lesions, consistent with "butterfly glioma" patterns, which are
known for aggressive behaviour and limited resectability.
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The present case series includes two high-grade astrocy-
tomas (WHO grade IV) and two oligodendrogliomas (WHO
grade II and III), all with corpus callosum involvement. Nota-
bly, all tumors were IDHI mutant, indicating secondary glioma
origin and potentially more favourable prognosis compared to
IDH-wildtype counterparts.

Previous studies have identified several clinical factors that
negatively impact the prognosis of low-grade gliomas. These
include being older than 40 years at the time of diagnosis, hav-
ing neurological deficits (such as seizures) before surgery, a
tumor diameter greater than 6 cm, a Karnofsky Performance
Status (KPS) score of less than 70, tumors crossing the midline,
and an astrocytoma histology subtype.[8,9,10] For high-grade
gliomas, negative factors include being over 50 years old, a
KPS score under 70, the glioblastoma subtype, tumor resection
exceeding 98%, and postoperative treatment with radiation and
temozolomide.[11,12,13,14]. In our study, two cases (case 1 &
case 3) have a KPS score of 80, one case (case 2) has a KPS
score of 60 and one case (case 4) has a KPS score of 20. Mul-
tivariable analysis has shown that the glioblastoma histology
subtype is a significant unfavourable predictor of survival. In
gliomas, both the histologic subtype and grade play a critical
role in determining prognosis.[15] The median overall survival
for low-grade glioma patients ranges from 100 months to 10.5
years [8,9], 16 months for anaplastic astrocytoma, and between
6 to 14 months for glioblastoma.[16,17].

From the literature, studies by Cui et al. (2021) [18] and For-
ster et al. (2020) [19] support the role of multimodal surgical
techniques (neuronavigation, intraoperative MRI, neuromoni-
toring) in safely achieving higher extent of resection (EOR),
which correlates with better survival and functional outcomes.
However, due to limited resources and lower socioeconomic
status of patients we could not use all resources. In our cas-
es, all patients underwent surgical excision tailored to tumor
location, followed by adjuvant chemoradiotherapy. Molecular
profiling further guided therapeutic strategies, particularly in
distinguishing astrocytic from oligodendroglial lineages using
ATRX and p53 markers. These findings reinforce the emerg-
ing view that even tumors involving the corpus callosum, once
considered inoperable, can benefit from aggressive resection
and individualized treatment. Integration of imaging, surgical
planning, and molecular diagnostics is essential for optimizing
outcomes in these patients.

CONCLUSION:

Butterfly Gliomas involving the corpus callosum are a
heterogeneous group of tumors with distinct radiological and
molecular characteristics. While traditionally associated with
poor prognosis, advances in surgical and diagnostic techniques
have enabled more aggressive and individualized management.
Age, KPS score and neurological condition at presentation,
IDH mutation status, histological subtype, and extent of resec-
tion remain critical determinants of outcome. Early diagnosis,
integrated molecular profiling, and tailored multimodal therapy
are essential to optimize survival and functional outcomes in
these challenging cases.
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IN MEMORIAM

IIpog. A-p Credxa Tonoposa SInyesa, 1.M.H.
5.02.1940 r. — 18.03.2026 1.

[Ipod. SAnuera ¢ pomena B rp. AiToc. 3aBbpmiBa MeaunmHa mpe3 1964 1.
BB BMU — Codus. Ot 1956 1. e pefoBeH acnupaHrt, a ot 1971 . — acUCTEHT B
HUWHIIH, Codus. IIpe3 1971 1. npupodusa cnennaiHocT 1o HeBposorus. Cre-
nuanusupana B I'epmanus, lIBenus u Pycus. Ot 1971 1. e fokTOp 1o MeuIMHAa,
aot 1990 r. — noktop Ha MmeguuuHCKUTE HayKH. [Ipe3 1983 1. e n30pana 3a qoueHT
10 HEBPOJIOTHUSI KbM Kareapara 1o Hepposiorust Ha MY Codust, a ipe3 1991 r. —
3a mpodecop. Ot 1994 1. g0 2010 r. ¢ HAYAITHUK HA HEBPOJIOTMYHA KJIMHUKA B
YCBAJIHIT ,,CB. Haym*. bua e uieH Ha yrpaBUTEIIHUS ChBET HAa OOJTHUIIATA.

buna e gpiroroauileH npeacenaTell Ha IbpKaBHaTa KOMUCHUS 3a IpU100uBa-
HE Ha CIeuaIHoCT 1o HeBposnorus. Mma oxosno 200 nayuynu mybnukanuu. Ch-
aBTOp Ha 4 MOHOTpaduH, PEAAKTOP HA YYEOHUK M PHKOBOACTBO IO HEBPOJIOTHSI.

Bweexna y nHac SPECT u JlomiepoBa conorpadusi 3a u3ciie/BaHe Ha HEB-
posornuHo OoyiHH. PaboTu akTUBHO B 00JlaCTTa HAa MO3BYHOCHIOBUTE 3a00-
nsBaHus W nemeHnuure. [Ipencenaren e Ha IPYKECTBO ,,A€MEHIMH ', TJIABCH
cekperap Ha ,,DoHIanus mpenna3BaHe OT MO3BUYHU MHCYNTH . UJNeH e Ha pe-
JMAKIIMOHHATE KOJIETHHU Ha PeUIla HAyYHH CIIHCAHUS, YICH Ha PHKOBOACTBOTO H
npencenaren Ha ,,Jlynascku cummo3uyM™. IIpe3 2004 1. e ymocToeHa ¢ modeTeH
3HAK ,,bparapcku aexap*.

[Ipod. SAnueBa e 00yumnIa MHOXKECTBO HEBPOI03U B bbnrapus. C npuckinara
1 YOBEYHOCT 1M OT3UBYUBOCT LIS OCTAaBU CBETBHJI CIIOMEH B ChbpllaTa HAa BCUYKH.
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