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2. RATIONALE FOR TRANSCRANIAL MAGNETIC STIMULATION IN THE REHABILITATION OF PATIENTS WITH
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Pedepar:

1. MeTa po60TH — Ha OCHOBI aHali3y i KOMIJIEKCHOI OLIiHKY Pe3yJbTaTiB KJIiHIKO-HEBPOJIOTiYHOTO,
IICUXO/IiarHOCTUYHOTO, iMyHO(EPMEHTHOTO IOCIiPKEeHb, OOIPYHTYBAaTH e(PEKTUBHICTb 3acTocyBaHHsa TMC B
peabimniTaliii XBOpux Ha PO3CiSIHUIA CKIep03. 3 TOTPUMAaHHIM ITPUHLIUIIB 6i0€TUKY i IEOHTOJIOTIi, HA MifCTaBi
iHopmoBaHoi 3rogu, 6yy10 IPOBEAEHO KOMILJIEKCHE 00CTe>XXeHHs XBopux Ha PC (MigTBepyKeHHs 32 KpUTEPiIMU
McDonald,2017p.). locnimkeHHs BKIO4ano 4 ertanu. Ha nepmomy ertani po6otu o6paHo 110 xBopux Ha PC, sKi y
pi3Hi nepionn xBopobu 3actocoByBanu npenapatu XMT 3 ypaxyBaHHsAIM pekoMmeHpaniil European MS Treatment
Guidelines Released,. y noeiHaHHi 3 yJIbC TEpaIi€o METUINPENHI30JI0HOM Y BUIIQJKy HasSIBHOCTI 3arOCTPEHHS
3axBOpIOBaHHs. Ha npyromy eramni nauieHTy 6ynu po3gineni Ha asi rpynu. 30 xsopux Ha PC, ski ckianu I'Tl,
OTPUMYBAJIM 3araJIbHONIPUIAHATY 6a30By MEIMKaMEHTO3HY, a TAKOK CUMIITOMATU4Hy Tepamito. 80 xBopux Ha PC, ski

1opsif, i3 3araJIbHOIPUMHSTOI0 MeIKaMEeHTO3HOIO Tepallieto, orpumyBanu Kypc TMC, cknanu I'B. B npoueci po6otu



Ha JJaHOMY eTarli 6yJ1 BiANpalboBaHi IapaMeTpy, 30HU BILIMBY i YMOBHU ixX 6€31eKu [pyu NpoBigHMUX cuHApoMax PC,
po3pobienuii nigxiz «nepconasnizauii TMC-tepamnii». Ha TpeTboMy eTamni B 060X rpyrnax Ha IifCTaBi KOMIIJIEKCHOTO
KJIiHIKO-HEBPOJIOTiYHOTO, ICUXOAiarHOCTUYHOTO 1 TabOPaTOPHOTO OOCTEKEeHHS TPOBEIEHO MOPiBHANBHUI aHaJli3
e(EeKTUBHOCTI IPOBEAEHOI B 000X rpynax repamnii. KiiHiko-HeBpOJIoriyHe JOCIIiI)KEHHS! BKII0YaJIO OL[iHKY
HEBPOJIOTIYHOTO AediluTy (3 BUKOPUCTaHHAM LKanu FS), Ta oLiHKy cTyneHo TsHKKoCTi PC (3 BUKOpUCTaHHSIM
wkany EDSS), ncuxopiarHocTU4He NOCTiIKEHHS], BKII0YaJIO OLiHKY BUPAa3HOCTI Jierpecii 3a J0IoMOrolo Kauu
nernpecii M. Hamilton (HRDS), TpuBoru 3a nonomoroio mkanu tpusoru M. Hamilton (HARS), Bupa3HocTi
[ICUXOIATOJIOTIYHOI CUMIITOMAaTUKH 32 JOIIOMOTOI0 ONUTYBaJIbHUKA BUPA3HOCTI ICMXONATOJIONYHOI CUMIITOMATHKU
Symptom Check List-90-Revised, KOrHITUBHUX IIOpPYLIEHb 32 LOIIOMOTOIO TeCTy 3B's13Ky cuMBoJIiB (Trail making test,
TMT), Tecty Bep6anbHoi mBuaKocTi (Verbal fluency test, VFT), Tecty Ctpyna, Tecty Jlypis Ha 3a1am’siTOByBaHHS
IecsTH He 3B'sI3aHUX 32 3MICTOM CJIiB, @ TAKOXK SIKOCTi KUTTSI 32 JOTIOMOTOI0 METOAUKU OLIIHKU SIKOCTi XKUTTS
Mezzich et al. B aganTanii H.O. MapyTu, 1a60paToOpHOTo IOCIiI>KEHHSI CUPOBATLi KPOBi 3 BU3HAYEHHSIM
KOHILIeHTpalii KopTusoily, TupeoTpornHoro ropmony (TTT), 3arasnpHoro Tupokcuny (T4) ra BDNF. Takox 6ysa
IIPOBEJIEHA OLliHKa NIEPEHOCUMOCTI Ta 6e3reku 3acrocyBaHHsa pPTMC y xBopux Ha PC. Ha yeTBepTomy eramni
[IPOBElEHA KOMIIIEKCHA OLiHKa Pe3YJIbTaTiB KIIiHIKO-HEBPOJIOTIYHOTO, IICUXOAiarHOCTUYHOTO i HEMPOIMYHHOTO
mociimkeHs. BusHaueHo mice TMC B koMIieKcHil pea6initarnii xBopux PC 3 ypaxyBaHHSIM «IepcoHamizarnii TMC-
Teparlii». 3 MeTo10 HeiHBa3MBHOI HEMpOMOAYJIsILii B IpoLieci JIikyBaHHS Ta peabisniTanii y kom6iHalii 3 npusHauyeHowo
00OCTEKEHMM XBOPUM IIaTOTEHETUYHOIO Ta CUMIITOMAaTUYHOIO Tepamnielo, 6ysa 3actocoBana pTMC. Kypc jsikyBaHHS
IpoBOAMBCS Ha anapari MagVenture, MagPro X100 ta 8-nozgi6Horo iHgykTopa (Koia). Bei nauienTu 6ynn
IIPOTECTOBAH] 3a JONIOMOTOI0 aJJalITOBAaHOT'O ONMTYBaJbHMKA 6e3eKy, Ta BilibpaHi 3rilHO II0Ka3aHb Ta
nporurnokasass nposegeHHs pTMC. B 3aseKHOCTi Bif, KJliHIYHMX IPOSBIiB OyJIM 3aCTOCOBaHI Pi3Hi NPOTKOJIN
nposeneHHs pTMC , siki MOIJM 6yTH IOE€IHAHI Y OIHOTO XBOPOTO B IPOLEC] KypCy HEiHBa3UBHOI HEMPOMOAYJISILI.
Byny o6paHi MpOTOKOJIN 3 BUCOKOYACTOTHOIO cTUMYJIsLieto 30H JJITIQK Ta nepBrHHOI MOTOPHOI KOpH, 30HU M1
(D,S) 3 yacroroto 10T'y, amnitymoto 90-100% Big, BMB, Tpusasnictio 10 ceaHcis, Big 1600 1o 2000 cTumysiis 3a cecito.
ITpu nposenenHi pTMC y 35,0% BUNaKiB, BIPOJOBXK CEAHCY UM 00U MiCJIs CeaHCy, a Y JesIKUX BUNaKax i misHime
oy BigmiueHi HS. B 3ayexXHOCTI Bif 30HM CTUMYJIsIL{i yacToTa ix 3ycTpiyaemocTi 6yJia pi3HO: IpU
BrucokovacToTHOi pTMC nepsunHHOi MOTOpHOI Kopu HSI crioctepiranuce B 32,5% BUMNAIKIB Y BUTJISLI IUCKOMDOPTY
B 30Hi IPOBEIEHHS IPOLIelypHU, TOJIOBHOTO 6110, 3MiHU /3HVDKEHHS CIIyXy, 60J1i B Ui, €Ni30ANYHOI
[IapOKCU3MasbHOI TPMBOKHOCTI; BUcokoyacToTHOI pTMC IJITIOK HSI cniocrepiranucs B 33,75% BUNAAKIB y BUTJISAL
IrckoMdOPTY B 30Hi IPOBEAEHHS [TPOLeAyPH, FTOJIOBHOTO OOJII0, 3MiHM /3HIDKEHHS CIIyXy, TPAaH3UTOPHOI 3MiHU
KOTHITHBHOI QyHK{i, 60J1i B 1ui, MigBUIIEHHS apTEPiajIbHOrO TUCKY, CTPiJIsiiouMX 60J1ei B CKPOHEBY 30HY Ha 6oLl
CcTMMyJIsLii. Pe3ysipTaTi NpoBeeHoro JOCHiIKeHHS NOBeH, o 3acTocyBaHHsl pPTMC B KOMIIJIEKCHiH peabimitaLii y
KoMbiHalii 3 a7leKBaTHOIO IATOT€HETUYHOIO Ta CUMIITOMAaTUYHOIO Tepalli€lo IO3UTHUBHO BILJIMBAE HA HEBPOJIOTiYHi
IIPOSIBY, KOTHITMBHI PYHKIIiI Ta IICHXOEMOLIIMHNI CTaH, CIpusie cTabisnizallii nepebdiry XBopoodu, CTUMYJIIOE
HeMpOoMnacTUYHi (PYHKLII , 2 TAKOX [OKpaIlye SIKiCTb XKUTTs XBopux Ha PC. Pe3ybTaT KOMIIJIEKCHOTO
IOCJIiIKEHHS BIIPOBAIKEHO B KJIiHIUHY ITPAKTHUKY JIiIKyBaJIbHO-TIPO(IIaKTUYHMX 3aKJIafiB MiHiCTepCTBa OXOPOHU
310pOB’st YKpainu

2. The purpose of the work - on the basis of analysis and comprehensive evaluation of the results of clinical and
neurological, psychodiagnostic, enzyme immunoassay studies, to substantiate the effectiveness of TMS in the
rehabilitation of patients with multiple sclerosis. A comprehensive examination of MS patients (confirmed by
McDonald&apos;s criteria, 2017) was conducted in compliance with the principles of bioethics and deontology and
on the basis of informed consent. The study included 4 stages. During the first stage, 110 MS patients were selected
who received disease-modifying therapy in different periods of the disease, considering the recommendations of
the European MS Treatment Guidelines Released, in combination with pulse therapy with methylprednisolone in
case of exacerbation. During the second stage, patients were divided into two groups. Experimental group
included 30 MS patients who received conventional basic drug and symptomatic therapy. Study group included 80
MS patients, who received a course of TMS along with conventional drug therapy. At this stage the parameters and
zones of influence and their safety conditions in the key MS syndromes were worked out, and the TMS-therapy



personalization approach was developed. During the third stage, the comparative analysis of efficiency of the
therapy was conducted in both groups on the basis of complex clinical and neurological, psychodiagnostic and
laboratory examination. Clinical and neurological examination included assessment of neurological deficit (FS
scale), and assessment of the MS severity (EDSS scale); psychodiagnostic study included assessment of the severity
of depression using the Hamilton Depression Rating Scale (HDRS), anxiety using the Hamilton Anxiety Rating Scale
(HARS), the severity of psychopathological symptoms using the Symptom Check List-90-Revised questionnaire,
cognitive disorders using the Trail making test (TMT), Verbal fluency test, (VFT), the Stroop test, the Luria test for
memorizing ten unrelated words, as well as the quality of life using the Quality of Life Index (Mezzich et al. adapted
by N.O. Maruti), a laboratory study of serum to determine the concentration of cortisol, thyroid-stimulating
hormone (TSH), total thyroxine (T4) and BDNF. The tolerability and safety of rTMS in MS patients were also
evaluated. The fourth stage included a comprehensive assessment of the results of clinical and neurological,
psychodiagnostic and neuroimmune studies. The role of TMS in comprehensive rehabilitation of MS patients
considering the "TMS-therapy personalization" was determined. The rTMS was used for the purpose of non-
invasive neuromodulation in the process of treatment and rehabilitation in combination with the pathogenetic and
symptomatic therapy prescribed to the examined patients. The course of treatment was performed with a
MagVenture, MagPro X100 and an 8-shaped inductor (coil). All patients were tested using an adapted safety
questionnaire and selected according to the indications and contraindications for rTMS. Based on the clinical signs
and symptoms, different rTMS protocols were used, which could be combined in one patient during a course of
non-invasive neuromodulation. Protocols with high-frequency stimulation of the dorsolateral prefrontal cortex
and primary motor cortex, M1 zone (D,S) with a frequency of 10 Hz, 90-100% amplitude of motor evoked potential,
duration of 10 sessions, from 1600 to 2000 stimuli per session were selected. As clinical and neurological
examination showed, the average age of the examined patients at the time of the study was 39.7+9.2 years; patients
with primary progressive multiple sclerosis (PPMP) were older, and patients with remitting regressive multiple
sclerosis (RRMP) were younger (p>0.05). The average duration of the disease was 6.7+4.2 years. Analysis of
lateralization revealed a predominance of left-sided (43.6%), right-sided (30.9%), and symmetrical (25.5%) lesions.
The overall EDSS-based severity in the examined patients was moderate, 5.1+1.9 points: severe in patients with
progressive multiple sclerosis (6.9+1.3 and 6.2+1.0 points, respectively) and mild in patients with RRTP (3.9+1.7). In
general, 30.0% of examined patients, 7.1% of PPMP patients, 5.4% of SPMS patients, and 50.7% of RRTP had fully
intact gait function. The MFIS score showed quite high indicators of asthenia with MS on all subscales: physical
subscale - 16.5+11.2 points, cognitive subscale - 23.8+10.1 points, psychosocial subscale - 4.0+2.1 points. The overall
MFIS score in the examined patients was 44.3+23.0 points. There was a clear trend towards significantly more
severe asthenia in patients with PMS and less severe asthenia in patients with RRMP. The overall FSS and SCS
scores in all patients were 40.7+13.7 and 76.1+20.9 points, respectively.
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