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616.858-089:615.84 rigidity, bradykinesia, motor fluctuations, or insufficient symptom control despite pharmacotherapy.

We report a male patient born in 1969 with symptom onset in 2016 and a tremor-rigid PD phenotype
classified as Hoehn—Yahr stage IV. Case Report. At admission, the predominant manifestations
included persistent upper-limb tremor, hypokinesia, muscular rigidity, hypomimia, freezing of gait,
propulsion, retropulsion, lateropulsion, postural instability with falls, lower-limb weakness, and
N autonomic dysfunction. Despite ongoing antiparkinsonian therapy, the symptoms progressed. On
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were implanted into the posterior ventrolateral thalamic region. The implantable pulse generator was
positioned in the right upper chest. Conclusion. This case illustrates the value of individualized
di pOI stereotactic planning in advanced tremor-rigid PD and the importance of separately quantifying
tremor suppression, rigidity, bradykinesia, gait, balance, and functional independence. Missing
standardized scale and programming values in this working manuscript are explicitly marked as
simulated and must be replaced with actual patient measurements before scientific submission.
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Annotatsiya. Kirish. Miyaning chuqur stimulyatsiyasi (DBS) Parkinson kasalligida dori vositalari
bilan yetarli nazorat gilinmaydigan tremor, rigidlik, bradikineziya va rivojlangan motor buzilishlarda
qo‘llaniladigan funksional stereotaktik neyroxirurgik usuldir. Ushbu maqolada 1969-yilda tug‘ilgan,
kasallik belgilari 2016-yilda boshlangan va Hoehn—Yahr bo‘yicha IV bosqich tremor-rigid shakldagi
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Parkinson kasalligi bo‘lgan erkak bemor holati keltiriladi. Klinik holat. Gospitalizatsiya vaqtida
qo‘llarning doimiy titrashi, gipokineziya, mushak rigidligi, gipomimiya, freezing of gait, propulsiya,
retropulsiya, lateropulsiya, yigilishlar bilan kechuvchi postural beqarorlik, oyoglardagi kuchsizlik va
vegetativ buzilishlar ustun bo‘lgan. Konservativ davoga qaramay simptomlar kuchaygan. 2025-yil
28-avgustda Zamorano—-Duchovny stereotaktik tizimi (Inomed, Germany), stereotaktik MSKT,
Medtronic DICOM-navigatsiyasi va C-arm nazorati ostida ikki tomonlama DBS implantatsiyasi
bajarilgan. Operatsion protokolga ko‘ra elektrodlar talamusning orqa ventrolateral yadrolari
proyeksiyasiga o‘rnatilgan. Impuls generatori o‘ng ko‘krakning yuqori gismiga joylashtirilgan.
Xulosa. Mazkur holat rivojlangan tremor-rigid Parkinson kasalligida individual stereotaktik
rejalashtirishning ahamiyatini va tremor, rigidlik, bradikineziya, yurish, muvozanat hamda
funksional mustaqillikni alohida baholash zarurligini ko‘rsatadi. Ishchi qo‘lyozmada hujjatlarda
mavjud bo‘lmagan standart shkala va dasturlash ko‘rsatkichlari modellashtirilgan bo‘lib, ilmiy
nashrdan oldin haqiqiy ma’lumotlar bilan almashtirilishi kerak.

Kalit so‘zlar: Parkinson kasalligi; DBS; miyaning chuqur stimulyatsiyasi; talamus; tremor; rigidlik;
stereotaksiya; neyromodulyatsiya; MDS-UPDRS; neyroreabilitatsiya

AJIVEB Manucyp A6ayxonukosuu’ ©, Cautr O3THOPK?

! CneyuanusupogaHHbIii HaQy4HO-NpaKmu4ecKull yeHmp Hellpoxupypeuu u Hetlipopeabuiumayuu npu
CamapkaHockom 2ocydapcmeeHHOM MeOUuyuHCKoM yHusepcumeme, Camapkao, Y3bekucmaH

2 Meduyunckuii pakynbmem Ynugepcumema Anmbin6aw, kagpedpa Helipoxupypeuu, Cmambyn,

Amnnoranus. Beesienue. ['nybokast ctumysisiust Mo3ra (DBS) siBsieTcst MeTOZOM (pyHKI[OHA/IBHOM
CTepeoTaKCHYeCKOi HeHpOXMPYPruy, TpUMeHseMbIM Y TIJaTeTbHO OTOODAaHHBIX MAlUeHTOB C
6omesHpt0  IlapKMHCOHa TIpM  WHBAIWJW3MPYIOLIEM TPEMOpe, BBIDAKEHHOH pPUTMAHOCTH,
Opa/jK1He3ny, MOTOPHBIX (UIYKTyaljsix M HeJAOCTAaTOUHOM KOHTpOJie CHMITOMOB Ha (hoHe
(apmaxoteparuu. [1pesicTaB/ieH KITMHIYECKHH Ciydaid My>kunHbl 1969 roga poxkzeHns ¢ fe6roTom
3aboneBanusi B 2016 roay u Tpemop-puruaHbIM eHotunom 6ose3Hu IlapkuHcoHa IV craguu no
Hoehn—-Yahr. Knunnueckuii ciayuail. K MOMEHTy rocnuTanu3aluyl JOMUHUPOBAIU ITOCTOSHHBIN
TPeMOp DPYK, 'MIIOKHMHe3Ws], MblIllleqHasi pUrHAHOCTb, THIoMuMus, freezing of gait, mpomysbcus,
PEeTPOITyJIbCHS U JIATEPOITYJ/IbCHS, TIOCTYpasIbHasi HeyCTOHUYMBOCTB C 31TH30/iaMH MafleHHH, c1aboCTh B
HIDKHUX KOHEUHOCTSIX M BereTaTUBHble HapylleHUs. HecMOTpss Ha TIIOCTOSIHHBIN IIpHeM
NPOTHBONAPKMHCOHWYECKHUX TperapaToB, CUMIITOMATHKa NporpeccupoBana. 28 asrycra 2025 roza
BBINIOJIHEHA /IBYCTOPOHHsIs1 pamouHass DBS ¢ ucronp3oBaHMeM CTepeOTaKCHYeCKOM CHCTeMbl
Zamorano—Duchovny (Inomed, Germany), crepeorakcuueckoii MCKT, DICOM-HaBurauyu
Medtronic 1 wuHTpaoneparmonHoro C-arm KoHTposis. CoryiacHO OreparjioHHOMY MpOTOKOITY,
3/1eKTPO/ibl UMIIIaHTHPOBaHbI B MPOEKLIMIO 3a/jHeBeHTpo/IaTepalbHbIX sifep Tanamyca. ['eHepaTop
WMITY/IbCOB pa3MellleH B TMpaBOd BepxHel rpyaHod o6mactu. 3akmoueHve. KiunHuueckoe
HabmozeHne JleMOHCTpUpYeT MpaKTUYeCcKoe 3HaueHne WHZVBU/yalni3UPOBaHHOTO
CTepeoTaKCHYeCKOTo IIAHUPOBaHUsI TPU BbIPaKEHHOM TPEMOp-PUTHIHOM (eHoTHIe Oose3HU
[MTapkuHCOHa W HEOOXOJAWMOCTb pasfie/ibHOM OIeHKH J(dekra Ha TPeMop, pPUTHIHOCTb,
OpaZvKMHe3nIo, MOXOJKY, paBHOBecHe W (PYyHKIMOHATBHYIO CaMOCTOSITeNBHOCTB. [yisi paboueit
BePCUM PYKONHUCH OTCYTCTBYIOIIMe CTaHAapTU3HpOBaHHble WIKalbHble U IPOrpaMMUpYIOLMe
rapameTpbl Ipe/CTaBleHbl KaK MOJE/IMPOBAHHbIe 3HAYEHUs U [JO/DKHBI OBITb 3aMeHeHbI
(hakTHUeCKNMH JaHHBIMH TIepeJi HayuHOi 1my6/mKarueii.

KnroueBbie cioBa: 6ose3npb [lapkuHcoHa; riybokast crumysisitiust Mosra; DBS; Tanamyc; Tpemop;
PUTHIHOCTB; CTepeoTakcus; Heiipomogynsiusi; MDS-UPDRS; Helipopeabunuraryst

0TOOpaHHBIX  TalMeHTOB  pacCMaTpUBAaeTCsl  XUpYpruueckas

ALIEV et al.
PYCCKUNI
Typyus

1. BBEAEHVE

Introduction

Bone3us ITapkuHcoHa (BIT) npeacTaBnsieT coboii XpoHHUUECKOe
Mporpeccupyoliee Helipo/iereHepaTUBHOE 3aboneBaHue,
K/TIOUEeBbIMH 11aTOMOPQOJIOrHUeCKMMHU 0COOEHHOCTSIMH KOTOPOTr0o
SIBJISTFOTCS lereHepanys Jo(aMIUHepruueckux HelMpoHOB substantia
nigra pars compacta M TOC/AeAylollee  HapylleHHe
(yHKIMOHAIBHON opraHu3anyy 6a3asbHO-TaHIIMOHAPHO-TalaMo-
KOpPTUKa/IBHBIX ceteld [1,2]. Hapsiny ¢ 6pagukuHesueld, TpeMopoM
TOKOSI ¥ MBIIIEYHON PUTHHOCTBIO, TI0 Mepe MpOorpecCUpoBaHUs
3a00/7€BaHMsl  BO3DPAcTalOT  BBIPAKEHHOCTb  TIOCTYpajbHOU
HEYCTOWYMBOCTH, HapylleHui xomwbbi, freezing of gait,
BereTaTUBHOW  JUCHYHKLUU u HEeNPOIICUX0I0TUYeCKUX
riposiByieHni [1-3].

®dapMakoTepanus, IIpeXkAe BCEro JieBOJOMNa-CcojeprKalye
PEXUMBI, OCTAaeTCs OCHOBOW CHMIITOMAaTHUecKoro jedeHus: BIT.
O/{HAaKO y YaCTH MAILMEHTOB C [IUTEILHO TeKyI[UM 3ab0/1eBaHHeM
(hopMUpyeTCs HeZOCTaTOUHBIM KOHTPOJb TPEMOPA, MOTOPHBIE
(yKTyanyy, JieKapCTBeHHbIe [VCKWHE3UM WM HerpuemseMast
(hyHKL[MOHa/IbHAs 3aBUCUMOCTh. B TakuxX CUTyalusixX y TIIaTebHO

Helipomoynsnus [4-7].

Deep brain stimulation (DBS) mpexcraBisier coboit
DETy/IMPYeMYI0 U YaCTUUHO 0OPaTUMYH HEHpPOMOAYJISLOHHYIO
TeXHOJIOTUIO, OCHOBAaHHYI0 Ha XPOHHMUYECKOH 3JIeKTPHUeCcKOH
CTUMYJISILMN TJIyOOKMX MO3rOBBIX CTPYKTyp. Hanbosee mmpoko
npu BII wucnone3ytorcs cybranamuueckoe sgpo (STN) w
BHyTpeHHMI cermeHT O6negHoro miapa (GPi). BeHrtpanbHble
MOTOpHBIE OTZenbl Tajamyca, BKItodas ventral intermediate u
npunexariyto ventrolateral thalamic region, wucTopuyecku
MIPUMEHS/IUCh TIPeMMYILeCTBeHHO /s KOHTPOJISI BBIPaKEHHOT'O
Tpemopa [8-10].

BeiGOp MHIIEHH [JIO/DKEH OMpejessTbCs  KIMHAUeCKUM
¢henoturiom, nmpeobsiasjlaHeM TpeMopa Wi IUCKUHe3UH, CTelleHbI0
JIeBO/[0TIa-UyBCTBUTETLHOCTH, KOTHUTHBHO-TICUXMaTPHUeCKHUM
npoduneM U MHAUBHZYaIbHON HelipoaHaToMueil. Tanamuueckas
CTUMYJ/IALMS criocobHa obecrieunBaTh BbIPOXKEHHOE I10ZiaBJ/IeHHEe
TPeMOpa, OJJHAaKO ee B/WsIHMe Ha OpaJVKHHE3WI0, PUTHUIHOCTb U
aKCHajIbHble CUMITOMBI, KaK MpaBU/IO, MeHee KOMILIEKCHO, ueM
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rpu STN- unu GPi-DBS [8-10]. [To3TOMy KIMHUUYECKUNA HUCXO[,
HEOOXOJUMO OIleHMBaTb MHOTOMEDHO, a He TONbKO [0
CyOBEKTUBHOMY YMEHbBIIIEHUIO TPEMOPA.

2. KMTMHUYECKUIA CNYYAN

Case report

IMagueHT MyXcKoro moma, 1969 ropa poxaeHws, ObuT
TOCMUTaJN3UPOBaH B Helpoxupypruueckoe oTJesieHre
MHOTONpo(UIbHON KMMHUKY CaMapKaH/CKOTr'0 TOCy1apCTBEHHOTO
MeJULIMHCKOro yHuBepcuteTa B aBrycre 2025 roga. Ilo gaHHBIM
aHaMHe3a, MepBble TPOsiB/IeHUs 3abosieBaHusl MOSBUINCE B 2016
rogy. CaMm maiueHT CyObeKTHBHO CBsi3bIBasl [Ie0I0T CHMITTOMOB C
repeHeCeHHbIM paHee 0KOrOM KUCTH, OJJHAaKO NPUUYMHHAs CBSI3b
[JAHHOTO  COOBITMST C  pa3sBUTHEM  HeHpo/iereHepaTUBHOTO
3abosieBaHMsl He yCTaHaB/MBaiach. HayaabHBIMU MPOSIBJIEHUSMU
O6buM cmabocTh W TPEMOpP TMpPaBOM pyKH; B TIOC/IEAYHOLIEM
MPUCOEUHWINCL  C1aboCTh B KOHEUHOCTSX,  HapyILeHHe
PaBHOBECHS U [TPOrPeCCUPYIOILee OrpaHUYeHHe XO/bObI.

K MOMeHTy rocnuranu3alyy nalieHT IpebsBisi Kaao0bl Ha
FOJIOBHYIO 60JIb ¥ TOJIOBOKPY>KEeHHe, TIOCTOSIHHOE [IPOXKaHHe PYK,
€1ab0CTb B HIDKHHUX KOHEYHOCTSIX, 3HauuTeJbHOe 3aTpyZAHeHHe
TIO//lep’)KaHusT PaBHOBECHST B TIOJIOKEHUM CTOSI U TIPU Xogpb0e,
SMU307bI  HENpOW3BOJIBHBIX  JBIDKEHWH  II7IeUeBOTO  T0sICa,
HEBO3MO)KHOCTb CBOEBPEMEHHO OCTAHOBUTb HauaToe JIBIDKEHHE,
najeHuss U oOmyr cnabocte. BereraTwBHas  AUCOYHKLMS
TMPOSIB/ISI/IACH 3aMOpaMH M SMM30,aMH1 33ieP>KKH MOUEHCITYCKaHHsI.
[lo  XUpYpruuecKoro BMeLIaTeNbCTBA MALMeHT IOCTOSHHO
npunurman Konfundus o 1 Tabnetke 3 pa3a B CyTKH ¥ LIUK/IO0J
(trihexyphenidyl) mo 1/2 Tabnetku 2 pa3a B cyTku. HecMoTpsi Ha
MPOBOJVIMYIO Teparvio, B TIOCJAe[HHEe MeCsibl OTMeuasaoch
MpOrpecCcpoBaHUe [BUTraTeJbHONW CHMITOMAaTHKH, YTO CTajo
OCHOBaHUEM /sl TOCIUTAIM3aLMKd M PacCMOTPeHHsl BOIpOCa O
XUPYPrU4ecKOM JIeUeHUH.

ITpy comMaTHUeCcKoM OcMOTpe 00lijee COCTOSIHME OLIeHWBAI0Ch
Kak cpenHeii Tsbkectu. Co3HaHue sicHoe. Ilynbc - 80 yp/muH,
aprepuanbHoe [aBineHve - 120/80 MM pr. cT. /[bIxaHue
CaMOCTOsITe/IbHOE, HaJ, JIETKUMHU BBICIYLINBANIOCh Be3UKY/ISIPHOE
nmeixanve. JKUBOT MATKui u 6e300/e3HEHHBIN. AMMETUT ObUT
CHIDKeH. MeHUHrea/lbHble CUMIITOMBI OTCYTCTBOBA/IU.

B HeBposoruueckom cTaryce ONpefie/s/IMCh BbIpaKeHHas
TUIMOKUHEe3Hs, MblIlleYHasi PUTUHOCTb, TPeMOP I10KOs1, TUIIOMUMUS
U I/TaCTYeCKOe TIOBBIIIEHHE MBILIeYHOro ToHyca. IToxoaxa Oblna
MEeJIKOIIAroBol, C ()eHOMEHOM «IIPWIMIAHUSI CTOM K TIOMy»
(freezing of gait) u BbIP&)KEHHBIM HapyllleHueM
aBTOMaTH3HPOBaHHBIX IIOCTypaibHbIX peakuui. IIpu BHelHeM
TOUKe  BBIAB/SUINCH  TIPOMYJIbCHS,  JIaTepoONy/bCHST U
peTpomnyJbcusi. KoopiMHaTOpHbIe MPOObI BBINOIHSIMCH C rpy6oi
vHTeHIed. OyHKIMM YepenHbIX HepBoB [-XII cymjectBeHHO He
HapyIlIeHbl, CyXOXU/IbHBIE pedieKChl BBI3bIBA/IICH CHMMETPHUHO.
Cocrostnue cootBeTcTBoBano IV craauu mo Hoehn—Yahr;
Karnofsky Performance Status coctasmsin 70 6ansos.
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Ta6nuuya 1
OCHOBHBIE K/IMHUKO-aHAMHECTHUeCKHe XapaKTepUCTUKHY MalieHTa
Table 1. Main clinical and anamnestic characteristics of the patient

Mokasartenb XapakrepucTuka
Mon My»Kckoit
[op, poxaeHus 1969
[Le6toT 3a6oneBaHns 2016
[nnTenbHOCTb 60N1E3HN K MOMEHTY OKono 9 net

DBS

HauanbHblii cMMNTOM CnabocTb 1 Tpemop Npasoii pykn

Tpemop-purnaHas, ¢ BbIpaXeHHbIM

KnuHnueckas gopma NOCTYpasbHO-KUHETUYECKNM

KOMMOHEHTOM
Hoehn-Yahr IV cTagus
Karnofsky Performance Status 70 6annos

Tpemop nokos, rMnoKnHesus,

OCHOBHble MOTOpPHbIE CUMNTOMbI
pUrMgHoOCTb, rmnoMnmMna

Freezing of gait, nponynbcus,
naTteponynbCusi, peTponybeus,
nageHus

AKcnanbHble HapyLLeHus

3anopbl, aNM30£pl 334ePXKN

BereTtatvBHble HapyLleHns
py Mo4yencnyckaHus

Konfundus 1 Ta6. 3 pa3a/cyT;

MpeAonepaunoHHas Tepanus trihexyphenidyl 1/2 Ta6. 2 pa3a/cyT

2.1. NpeponepayoHHasA ANArHOCTUKA U KNIMHUYeCKas
OLleHKa

BricokononbHasi MPT rosioBHOro Mo3sra ¢ KOHTpacTUpPOBaHUEM
B  TIpeJONepaljioHHON  [JOKYMEHTAal[id  OMMChIBAJach  KakK
COOTBETCTBYIOLL]asl KJIMHUYECKOMY CHUHZDOMY IIapKUHCOHU3MAa;
JIOTIONIHUTE/IBHO ~ YKa3blBJIMCh  TIPU3HAKM  IiepeOpanbHOi
MHKPOAHTMIOTIaTHH 1 0COOEHHOCTH CUT'HasIa B IPOeKLMM substantia
nigra, o603HaueHHbIe B TIPOTOKOJIe KaK «CUMIITOM JIaCTOYKUHOI'O
XBOCTa». 3HaYMMOW OOBEMHOW MaToNorvH, KoTopas Morsa Obl
OOBSICHUTb ~ CUMITOMBI ~ BTOPUYHBIM  TAPKUHCOHU3MOM, B
TMpe/iCTaB/IeHHbIX JOKYMeHTaX He OTMeUeHO.

B mpepomepaloHHBIX  1abOpPaTOPHBIX — UCC/IeIOBaHUSX
remoriobun coctasisn 118 r/n, sputporutel - 4,92x10A12/n,
JIEWKOLUTHI - 6,56x10/9/1, CO3 - 15 Mmm/u. Bumipy6un cocTaBisit
13,5 Mxmonb/i, kKpeaTuHuH - 102,8 MKMosb/1, ModyeBuHa - 10,5
MMot/J1. TIpoTpoM6OrHOBEIH UHAEKC - 94%, INR - 1,12. I'pymma
kpoBu B(IIT) Rh-positive; ckpraunrossle Tectsl Ha HBsAg u HCV
ObLTM OTPULIATEIEHBIMU.

Ta6nuua 2
IMpezoneparioHHbIe 1abopaTopHbIe NoKasaTen
laboratory parameters

Table 2. Preoperative

Mokasartenb 3HauyeHue
F'emorno6uH 118 r/n
SpUTpOLUTBI 4,92x10%%/n
NelikouuTbl 6,56x10°/n
CO3 15 mm/y
Bunnpy6uH 13,5 MKmoOnb/n
KpeaTuHuH 102,8 mkmonb/n
MoueBuHa 10,5 mmonb/n
MpoTpom6rHoBOE Bpemsi 17c
MpOTPOMBUHOBBI NHAEKC 94%

INR 1,12

pynna Kposwu
HBsAg / HCV

B (Ill) Rh+
OTpuuarenbHble

2.2. HelipoBu3syanusayus 1 ctepeoTakcuyeckoe
nnaHuposaHune

IIpeponepanonHas MPT  ucrnosb3oBanach  [Jjisi  OLIEHKH
CTPYKTYPHOM aHaTOMUH M UCK/IIOUeHUst rpyb6oii BHYTprUepenHon
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narosioruu. I1pyu DBS njanvpoBaHye MullleHU 10/DKHO YYUTHIBATh
He TOJBKO aTjacHble KOODAMHATBHl, HO Y WHAUBUAYAIbHYIO
KOH(UTypalyio JKelyZ0YKOBOW CHUCTeMbl, TIyOWHHBIX sifiep U
COCYMICTO-CyNbKanbHOW aHatomuu [11, 12]. B geHb omepaiuu
[I0C/le  YCTaHOBKW pAaMOUYHON CTepeoTakCUUeCKOHW CHCTeMbl
BbinmosiHeHa MCKT ronoBHoro mosra. DICOM-faHHbIe OBUTH
3arpy’keHbl B HelPOHABUTalL|MOHHYIO CHCTeMy, IIOC/le 4ero
CTepeoTaKCHuecKue target points YTOUHSUINCh TIpU TIOMOLIU
nporpaMmHoro obecrieuenusi Medtronic DBS. B onepatyoHHOM
MPOTOKOJIe aHaTOMHYecKasi MHULeHb 0003HaueHa Kak IPOeKLUs
3aJjHeBeHTpO/IaTePa/IbHbIX siflep Tanamyca. JTa (hOpMY/IMPOBKA
coxpaHeHa 0e3 aBTOMAaTHUeCKOrO IepeMMeHOBaHHMs B Vim,

Puc. 1. [IpegonepaunonHas MPT rojioBHOro Mo3ra ¢ BU3yajv3anueii riy6bruHHON aHaTOMHH, UCII0/Ib30BaHHOM NpH MlaHupoBanuu DBS

Preoperative brain MRI showing the deep anatomy used for DBS planning

Pan  Defne St
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Puc. 2. CrepeoTakCcHyecKoe IIaHUPOBaHKeE JBYCTOPOHHHUX TpaeKTopuii Ha ocHoBe MRI/MSCT fusion

trajectories based on MRI/MSCT fusion

2.3. Xupypruyeckoe neueHuve

28 aBrycra 2025 roja mnanueHTy BbINIOJIHEHA OIepaLus
r/1y00KOH CTUMY/ISILIMK Mo3ra. BmeltiaTeibcTBO Hauanock B 11:00 u
3aBepInyioch B 14:00; mpoo/DKUTENBHOCTh Orepaliid COCTaBu/a
3 vaca. Ha sTame ycTaHOBKM CTepeOTaKCHYeCKOH paMbl TOUKH
BBefleHNs1 (uKcatopoB wuHOuIbTpHpoBamu 0,5% pacTBOpoM
HOBoKamHa. Zamorano-Duchovny stereotactic frame (Inomed,
Germany) ¢UKCUpOBalIM K TOJOBe YeThpbMsl MITU(TaMU B

Planning |
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MOCKO/IbKY OKOH4YaTeslbHas MeXJyHapojHas HOMeHK/aTypHast
KOppeJisiys TpebyeT MpoCcMOoTpa NCXOJHOIO CTePeOTaKCUYeCKOro
TUIaHa U 110C/IeornepaljioHHo fusion-pexkoHcTpykiuy. [TapameTpsl
A-E, mpuBefieHHble B OIeEpaljiOHHOM IIPOTOKOJIe, SIBJISTFOTCS
HacTpodKaMu AyT cucTeMbl Zamorano—Duchovny v He [JODKHBI
0e3 crenuanpHOro IpeoOpa3oBaHWs — IIPEACTaB/ATHCST  Kak
CTaH/lapTHbIe leKapToBbl KoopAnHaThl X/Y/Z oTHOcuTenbHO AC—
PC wmu midcommissural point. s HayuHOH mybnukauuu
TIpe/iNOUTUTE/ILHO JIOMO/IHUTE/IBHO 10Ka3aTh MCXOAHBIe planning
screenshots ¢ HaHeceHHbIMH entry point, target, AC, PC wu
3ar/IaHUPOBAaHHOM TPaeKTOpHeH.

Fig. 1.

neuro

Fig. 2. Stereotactic planning of bilateral

JBYCTODOHHMX JIOGHBIX ¥ 3aThUIOUHBIX ob6sacTsx. [Ilocse
paMOyYHOM (HKcay BbINOJIHeHa crepeoTakcruyeckass MCKT.
DICOM-pjanHBle  OBbUTH TIepeHeceHBl B HEHPOHABUTALMOHHYIO
cucrteMy, rAe C mnpuMeHeHneM Medtronic DBS navigation
YTOUHSIUCh  IlefeBble TOYKKM. OCHOBHOM 53Tan  omepanuu
MPOBOAWIM TOZ 3SHAOTpaxeajbHOM o0Owweld aHectesued B
MoyCcU/sTueM mojiokeHuH. [locsie 06pabOTKU OMeparjioHHOTO
MOJIST  BBITIOJIHEHB! JJBYCTOPOHHKE JIOOHBIE KOXKHBIE pa3pe3bl
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IUIUHOM OKoyio 4 cM. B mpaBoii, 3aTem JieBoi J106HO-TEMEHHOMN
obsactu copMUPOBaHbI (Ppe3eBbie OTBEPCTHS ArUaMeTpoM 14 Mm.
TMocsie KpecTo0OPa3HOTO BCKPBITHSI TBEP/OH MO3rOBOM 000I0YKH
Ha Kpasix OTBEPCTUI YCTaHOBJIEHBI CIIejUajbHble KpPYTOBbHIE
(uKcaToOpbl 371eKTPOZOB. IIepBBIM ObUT MMITTAHTUPOBAH NpaBbIN
BHYTPUMO3roBOM 371ekTpoj, Medtronic B  3anaHUpOBaHHYIO
MPOEKLIMI0  33/IHEBEHTpOJIAaTEPANbHON  TajlaMUueckod 06/1acTH.
IMonoxxeHue KoHTposupoBanock C-arm fluoroscopy, mocie uero
anekTpos, ¢ukcupoBamu K burr-hole anchoring system. 3arem
aHajZIorMYHas TIpoliefiypa BBLINNOJHEHa cC/leBa. B orepalioHHOM
MPOTOKOJIe 3aperucTpUpoBaHbl IapaMeTpel Ayr ZD-cuctemsl,
npuBe/ieHHbIe B Tabsuie 3. [Tocie BYCTOPOHHEN WMIUIaHTaLUN
cTepeoTakcHueckas pama 6bu1a cHsaTa. B mpaBoii BepxHe rpyjHOM
obnacti chopMUpOBaH TOZKOXHBIM KapMmaH /Jyisi TeHeparopa
VMITy/IbCOB; Yepe3 OTZAeNbHBIM pa3pe3 B IpaBOM 3aTbIIOYHO-
ieiiHol obiactu extension leads ObLM MPOBE/IEHBI MTOJKOXKHO OT
rpyZHOH obsacTh K KpaHWaJbHbIM KOMIIOHeHTaM. IIpaBblii U

JIeBBIA  3/IEKTPOZBl  COeAWHEHbl C  COOTBETCTBYIOLMMH
YIJIMHATENSIMY, a reHepaTop 3aMKCHPOBaH B TPYHOM KapMaHe.
Ilocne 3aBepiieHMs COelUHEHUs CUCTeMa AaKTMBHUPOBaHa

rocpeactBoM Medtronic DBS software, u kKoppekTHast pabora
o0onx KaHanoB Oblna TOATBep)KAeHa. VIHTpaomeparjiOHHBIX
TeXHUYECKUX OCJIO)KHEHHM B TMPe/CTaBJI€HHOM TIPOTOKOJE He
3a(KCUPOBAHO.

Ta6nuuya 3

CrepeoTakCHUeCKHe MapaMeTpbl, 3apernCTPUPOBAaHHbIE B ONepPaljHiOHHOM
nporokosie | Table 3. Stereotactic parameters recorded in the operative
protocol

MNapameTp ZD-

MpaBas cTopoHa NeBas cTopoHa

cucTembl
AHaToMunyeckast 3afHeBeHTponatepasib  3afgHeBeHTponaTepaib
MULLEHb Has 06n1acTb Tanamyca Has o6nacTb Tanamyca
A Al=16,2 A2=10,0

B B2=5,8 B2=74

C 31,5 33,5

D D1 =68,7 D1=70,9

E 65,6 105,1
Eﬁgﬂzsooﬁf';mnb Medtronic Medtronic
VIHTpaonepawoHHbIii C-arm C-arm

KOHTPO/Ib
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2.4. MocneonepayvoHHbIV nepuoa v
nporpamvuposaHue DBS

B paHHeM TIOC/IeonepaLyioHHOM Tiepuoze 00si3aTenbHBIMU
3aflayaMy KOHTPOJISI SIB/ISIFOTCST OLIeHKA YPOBHSI CO3HAHUsSI, HOBOTO
0uUaroBOr0 HEBPOJIOTHUECKOro JedHLWTa, Cy[OpOT, TOJIOBHOM
60/, paHEBBIX OC/TOXHEHWN M TEXHHUUECKOTO COCTosiHus DBS-
cuctembl. [locneonepauyonnas KT/MCKT po/kHa oOLieHUBaTh
(haKTUYeCKYIO TPaeKTOPHIO 3JIeKTPOZOB, NCKITIOUaTh KIMHUYECKH
3HauMMOe BHYTPUYEpeNlHOe KPOBOM3/IMSHHUE, BBIPAa’KEHHBIH
nHeBMoLiedas, TPaHCBEHTPHUKYJISIPHOE TPOXOXKJAeHWe M rpyboe
CMellleHHe 3/1eKTPO/I0B. B leMOHCTpaljMoHHOM Mo/ie/ii TlepBUYHOe
rporpaMMHUpOBaHue TMpPOBOAWIOCH 4Yepe3 12-14 cyTok mnocje
orepaLyy MyTeM MOHOIO/SIPHOro 0630pa KoHTakToB. Hanbosnee
BBIDAKEHHBIM  OXKHJaeMbiM  3pdekToM Oblia  Cympeccus
KOHTpasaTepajbHOr0 TPEMOpa, TOTZa Kak BIWsHYE Ha PUTHAHOCTS,
OpaJMKUHe3HI0 U aKCHA/IbHBIE CUMITTOMBI TIPe/IIoiaraaock 6omee
yMepeHHBIM. IIpy TOBBILIEHWH aMIUIATYZAbl  BO3MOXXHBIMU
OrPaHMYMBAIOIIMMY  SIBIEHUSMH ~ CUMTAIWMCh  TapecTe3uH,
JU3apTpusi U COKpallleHWss KOHTpasjaTepaJbHOM MHUMHUYeCcKoi
MYCKY/1aTyphl.

Ta6nuuya 4
MojenupoBaHHble TapamMeTpbl porpaMMupoBanust DBS
Simulated DBS programming parameters

Table 4.

NapameTp MpaBas cTopoHa NeBas cTopoHa
M Posterior ventrolateral ~ Posterior ventrolateral
ULIEHb . ; ! ;
thalamic region thalamic region
AKTVBHBIA KOHTaKT 1- 2-
KoHdcburypauus C+/ 1-, monopolar C+/ 2—, monopolar
AmvnanTyga 2,5 mA 2,3 mA
LLnpnHa nmnynbca 60 ps 60 ps
YacTtoTta 145 Hz 145 Hz
Mopor kKAMH14eckoro
stbepexta 1,4 mA 1,3mA
Mopor No604HbIX 37mA 35mA
aduchekToB
TepaneBTU4eckoe OkHO 1,4-3,6 mA 1,3-3,4mA
o BbipaxeHHoe BbipaxeHHoe
Mpeo6napatoLumii
YMeHbLLEHNE 1EBOTO YMeHbLLEHNE NPaBoro
ahdpekT
Tpemopa Tpemopa
OrpaHv14nBaroLLmnii Nerkas
Jlerkas napecte3us
athdpexr avsaptpus/napecTesus

Puc. 3. ITocneoneparponHast MCKT/3D-peKOHCTPYKIMS 1TOC/Ie ABYCTOPOHHeH uMIuiaHTanuu DBS

bilateral DBS implantation

2.5. Helipopea6unutauus

[Jaxe npu TexHUuecky ycriemiHod DBS ymeHbleHne TpeMopa
He O3HauaeT AaBTOMATHMUECKOrO  BOCCTAHOB/IEHUs  paHee
cpopMUPOBaHHBIX MaTONOTUYECKUX [JBUraTe/bHBbIX CTEPeOTHIIOB.
Y nauuyenToB ¢ ucxogHod IV cragueit mo Hoehn—Yahr wacro
COXPaHSIIOTCS YKOPOUEHHbIH Il1ar, HeJ0CTaTOYHbIH ITepeHOC MacChl

Fig. 3. Postoperative MSCT/3D reconstruction after

Tena, freezing, HapylleHHe MOBOPOTOB, CHIKEHHbIE peaKTUBHbIE
MOCTypajibHbIe OTBETHI U CTpax najeHus [13,14].

[ns  [JaHHOTO  K/IMHUUYECKOro (peHOTHIa pal{ioHa/bHast
nporpamMMa HelipopeabW/IMTallMM JOJDKHA ObITh HarpaB/ieHa Ha
TPeHHPOBKY initiation of gait, yBesmueHwe pAMMHBI 1Iara,
TIOBTOpHBle IIepexofpl  sit-to-stand, 6e30macHy!0 OCTaHOBKY
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JIBIDKEHUs], TIOBOPOTHI, PEAKTHBHBIM IIOCTYpasbHbIA KOHTPOJIb,
BHelHUe visual/auditory cueing strategies, ArHaMuuecKuit 6anaHc
u dual-task walking. Ferriero et al. moka3amn BO3MOXHOCTb
couetanusi DBS ¢ MHTEeHCHBHOM KHHe3WTeparviel, TPeHUPOBKOMH

MBILLIEYHOM CHUJIBI, cTabwmm3anyein TYJIOBUILA,
KOOD/IMHALIIOHHBIMU ~ yTID&KHEHUSIMM U (DYHKLMIOHA/IbHBIM
nepeobyuenviem [15]. B paboueit Mmopemu HabmoneHUs
peabuuTanys HauMHanach nocje crabunu3sanuu

M0C/Ie0NePaljUOHHOTO  COCTOSIHUSI W CUHXPOHU3MpOBaaach C
T0C/IeZI0BaTe/IbHBIM M0ZI00POM MapaMeTpoB cTuMyJsiu. Ocoboe
BHUMaHHe y/e/s/10Ch TPOQUIaKTHKe NajileHrH, Tak KaK HCXOJHO y

Research Focus International Scientific Journal 5(9) (2026) 43-51

TnalyeHTa UMeJIUCh NIPOMYJ/IbCHsl, PEeTPOITY/IbCHs], IaTepOIy/IbCHs U
3TM30/jbl HEBO3MOKHOCTH OCTaHOBUTH JJBIDKEHME.

2.6. OueHkKa pe3ynbTaTtoB

Ons case report kiauHUYecKul 3ddekT 1emecoobpasHo
OLIeHMBATh 10 HECKOJIbKUM He3aBUCUMbIM ZioMeHaMm. MDS-UPDRS
IIT oTpakaeT BBIPa’)KEHHOCTH MOTOPHOT'O CHHJPOMA; OT/Ee/IbHBIN
tremor subscore mo3BosseT TMOKa3aTh crerduueckuii 3¢ exr
TajlaMMueckoll ctumysityu. PDQ-39 oTpakaeT KaueCcTBO )KU3HH,
Berg Balance Scale u Timed Up and Go - nocTypanbHblii KOHTPOJIb
U (yHKIMOHAMBHYI0 MOOMIbHOCTH, a Schwab and England -
MOBCeIHEBHYIO He3aBUCUMOCTE [4,16-18].

Ta6nuuya 5
MopenvpoBaHHasl JMHAMUKA KJIMHAUECKUX MoKa3aTesneii mocie DBS - Table 5. Simulated changes in clinical scores after DBS
Mokasatenb Ao DBS 1 mecsy, 3 mecsaua 6 mecsaues

MDS-UPDRS I, Med-OFF 63 49 44 40
Tremor subscore 20 8 6 5
Rigidity subscore 13 11 10 10
Bradykinesia subscore 18 16 15 15
Hoehn-Yahr 4,0 4,0 3,5 3,5
Schwab & England ADL, % 50 60 70 75
PDQ-39 Summary Index, % 58,9 49,2 43,7 40,8
MoCA, 6annsl 25 25 25 25
Berg Balance Scale, 6annbl 29 33 37 40
Timed Up and Go, ¢ 23,8 21,4 19,3 18,1
Froeamg oot : s . 1

Ta6nuua 6 territories [8-10]. Opnako 6e3 ucxomuoro planning dataset u

MopenvpoBaHHasi UTOroBas oLjeHKa 3¢ dekra DBS yepe3 6 mecsieB
Table 6. Simulated overall assessment of the DBS effect at 6 months

AomeH Ao onepauuun 6 mecsaueB N3meHeHune
MDS-UPDRS 1lI o
OFF 63 40 1 36,5%
Tremor subscore 20 5 1 75,0%
Rigidity subscore 13 10 123,1%
Bradykinesia 18 15 1 16,7%
subscore
PDQ-39 58,9% 40,8% 130,7%
Summary Index
Berg Balance 29 40 1 11 6annos
Scale
Timed Up and 238¢c 18,1 ¢ 1 23,9%
Go
Schwab & 50% 75% 125 .
England

3. OBCY)XXAEHVE

Discussion

[pencraB/ieHHbI KIMHAYECKAN C/Iydail XapaKTepH3yeTCs
COYeTaHWeM BBIPHKEHHOI'O TPEMOD-PUIHJHOTO CHHAPOMAa U
JlajleKo  3alllefiiX aKCHaJbHBIX HapyuleHnd. K MomeHTy
XUPYPryuuecKkoro jedyeHus y ranyeHTa UMennch freezing of gait,
MIPONY/IbCHSl, JIaTepOIy/IbCHS, PEeTPONY/IbCUs W TajeHus, 4To
COOTBETCTBYET 3HAUMTENbHOMY HapyLIEHMIO0 MOCTYpabHbIX
aBTOMAaTH3MOB. VIMEHHO Takue CHMITOMbI YacTO OMpeZAessioT
GYHKLMOHA/ILHYIO ~ 3aBUCHMMOCTb  TALjeHTa  Jlake  IIpU
OTHOCHTE/IbHO XOpOLIEM KOHTPOJIEe OT/E/bHBIX KOHEYHOCTHBIX
TIPOSIBIIEHN} TTapKUHCOHMU3Ma [3,13].

BaxHOl 0COGEHHOCTBIO CiIy4ast sBsieTcsl (OpMY/IMPOBKA
XUPYPrUUecKkod MulleHH. B oreparioHHOM IIPOTOKOJIe OHa
o003HaueHa KakK «IPOEKLUsS 3a/IHEBEHTPOJIATEPATBHBIX —Si/IEP
Tajamyca». B coBpeMeHHOH MeXX/[yHapOJHOH JuTepaType Ans
XMPYPrAYecKoro JjeueHus TpeMopa daiie obcykziaercs ventral
intermediate nucleus (Vim) u mnpunexaie motor thalamic

T10C/Ie0TIeparjiOHHOM MRI/CT fusion HEKOPPEeKTHO
dBTOMATHUYeCKH NpHUpAaBHUBATb AOKYMEHTHUPOBAHHYIO
3a/lHeBEHTPO/IaTepPa/bHYl0 00/1acThb K KOHKpPeTHOMY s4py. B
OKOHUATe/NbHOW  CTaThe  ’KejaaTeJbHO  TI0Ka3aTb  TOYHYIO
JIOKa/M3aLHI0 371eKTPOJ0B U aKTUBHBIX KOHTAaKTOB OTHOCHTE/IbHO
VH/VBH/lyaIbHOM aHaTOMUU MallieHTa.

Tanamuueckast DBS Haubosiee npefcka3yeMo BO3/eiCTByeT Ha
TpeMop 3a cyeT Mmoayssiguu cerebello-thalamo-cortical network.
Wcropuvyeckue U cOBpeMeHHble  [aHHble  II0Ka3bIBalOT
BO3MOKHOCTb ~ BBID@KEHHOTO M YCTOWUMBOTO YMeHbIIeHUs
TpeMopa MpU CTUMY/ALUM Vim U IpUWIeXalldx TasaMu4ecKux
obmacreir [8-10]. B To e Bpems 3Ta cTparerusi OObIUHO He
obecrieurBaeT CTO/Ib JKe KOMIUIEKCHOTO BO3JEHCTBMS Ha
Opa/iMK1He3HI0, PUrHAHOCTb U MOTOPHBIE (iyKTyaLuy, kak STN-
unu GPi-DBS [6, 7, 10]. TToaToMy /7151 IAHHOTO MaLyeHTa 610 ObI
MeTOJ0/IOTMYeCKH HEeBepHO OLieHHWBaTb YCIleX TO/NBKO IO
HCUe3HOBEHUIO TpeMopa.

3Tta 0CO6eHHOCTb OOBICHSIET CTPYKTYPY MOZEIUPOBAaHHON
JVUHAMMKU B Tabimmiax 5 W 6: Haubosbluee ysydlleHue
MpeflyCMOTPeHo Ajist tremor subscore, Torga kak ob6muii MDS-
UPDRS 1III, purugHocts U OpafuKvHe3Wss YMeHbBIIAIOTCS
ymepenHo. Takodi mnpodwnb Gomee  ¢usnonorvueH A
TaJlaMUYeCKON CTUMY/SALUM, 4eM TI/100albHOe CHWKEeHHe BCeX
MapKWHCOHUYECKUX TiposiBjieHMt Ha 60-70%. OpHako camu
1pOBBIe 3HaUEHHsl He SIBJISIOTCS Hab/MOJaeMbIMU JaHHBIMH U
BKJIFOUEHbBI CK/TIOUUTE/TBHO /151 paboyero MakeTa CTaThH.

He MeHee BakHa MCXOAHas akCHajbHasi CUMIITOMATHKa.
Freezing, noctypasibHasi HeCTaOMIBHOCTD U Ma/ieHus TIPY N03HeH
BII wmoryT ObITb JIMIIb YaCTHYHO [JomamuH- W DBS-
UyBCTBUTE/IbHBIMU. [la)ke TI0C/e XOpOLIero TpPeMOpP-KOHTPOJIS
MalMeHT MOXKeT COXpaHsATh HapylleHWs initiation of gait,
TIOBOPOTOB U PEAKTUBHOrO paBHOBecHs [13, 16]. 3T1o sBisercs
OCHOBaHMeM [l uHTerpauuu DBS ¢ LeseHanpaBieHHOU
HelipopeabunuTanuei.
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C TeXHUUECKOW TOUKMA 3peHusi C/y4yaild WIIHOCTPUPYeT
Kki1accudeckudd frame-based stereotactic workflow. Zamorano—
Duchovny frame obecrieunBan JkecTKyl0 —QUKCaLU U
BOCIIPOM3BOJHUMOE KOOp/IMHaTHOe NIPOCTPAHCTBO;
crepeotakcuueckass MCKT  no3Bosmmsia  3aperdCTpUpOBaTh
reomeTputo pamel, a DICOM-yjaHHBle ObITM MHTETPUPOBAHBI B
Medtronic navigation environment. [TocnepoBaTenbHas
MMIUIaHTaLYs TIPaBoro U JIeBOro 3/eKTposioB ¢ C-arm verification
JIOTIO/THS1/Ia KOHTPOJIb TPaeKTOPUH.

CrneflyeT nojuepKHyThb pa3inure MexXay napameTrpamu ayr ZD-
CUCTeMbI M CTaHJApTHbIMU X/Y/Z-KoopauHaTtamu. B nepBuuHOM
MIPOTOKOJIe 3aperncTpupoBaHel napameTpsl A, B, C, D u E. [lo
nosiyyeHusi planning report ux cjeayeT my6/JMKOBaTb UMEHHO B
tTakol ¢opme wumu  mpeobpasoBaTh €  HMCIHOJb30BaHHUEM
JIOKYMeHTAall1 KOHKPeTHOM CTepeoTaKCU4YeCKONW CUCTEeMBI.

Knuanvecknii oTbop marpieHTa Ha DBS Taxke 3aciyuBaer
obcyxpenns. K MOMeHTy omepanu  TIPOJO/DKUTEbHOCTh
3ab0/1eBaHMs COCTAB/ISIA OKOJIO ZIEBATH JIeT, a cragus no Hoehn—
Yahr - IV. HecMoTpst Ha OTHOCUTE/ILHO MEHbBILYH AJIUTeNbHOCTh
3abosieBaHKsl 10 CPAaBHEHWIO CO MHOTHUMH Kiaccuueckumu DBS-
CepusiMU, UHBA/IUAU3UPYIOIINM TPEeMOp, PUTHHOCTh, aKCHa/IbHbIe

HapylleHWsI W IIpOrpecCcHpoBaHMe CHUMIITOMOB Ha  (oHe
Me/INKAMEeHTO3HOIO0  JIeYeHUs  CTald  OCHOBaHWeM  [Jis
XUPYPruueckoro  paccMOTpeHusi.  MeXAyHapoAHBI  OIBIT

TMOATBEPXIAET, UTO pelleHne o DBS AO0J/DKHO OCHOBBIBATHCA HE Ha
OlHOM BpEMEHHOM KpUTE€pHH, a Ha COUYETaHHWHU K/IMHUYECKOIr'o
CbeHOTI/Il'Ia, MeJUKaMeHTO3HOro OTBeTa, (byHK].[PIOHEl]]LHOﬁ
HWHBa/IMAN3alli, KOTHUTUBHOT'O CTaTyCa U XUPYPruueCckoro pucka
[5-71].

KoruutrBHOEe ¥ HeHPONCHUXO/NIOTMUYECKOe COCTOSHUE WMeeT
MpUHLIMIIMATbHOE 3HaueHue Mpu oleHKe KaHAauzaaTtoB Ha DBS. B
WCXOTHOM OCMOTpe TIal[ieHT ObT B SICHOM CO3HaHWUA U
OpHEHTUPOBAH BO BpeMeHU U MecTe.

4. 3AKMIOYEHUE

Conclusion

IlpencraBieH KIMHAYeCKWH ciaydail My>kunHbel 1969 roga
POXKEHUsi C TpeMmop-puruaHol (opmoii 6ose3nu ITapKUHCOHA,
nebrotuposasieii B 2016 roay u gocturiieii IV craguu mo Hoehn—
Yahr. Kmuanueckuii (eHOTHIT BK/FOUAn BBIPDa)KEHHBI TpPEMOP,
TWIOKWHe3WI0, MBIIIeUHYI0 pHIHIHOCTh, freezing of gait,
MOCTypasbHYI0 HeyCTOMUMBOCTb, MPOMYJ/IbCHIO, JIaTePOMYIbCHUI0 U
petponynbcuto. 28 asrycta 2025 roja mnaLyeHTy BbINOJHEHa
nBycTopoHHsisi frame-based DBS ¢ mpuMeHeHueM Zamorano—
Duchovny stereotactic system, crepeorakcudeckoii MCKT,
Medtronic DBS navigation u C-arm verification; corsacHo
OTepaliOHHOMY IIPOTOKOJIy, 3/eKTPOAbl HMMIUIAHTUPOBAaHBI B
3aZjHeBeHTPO/IATePA/IbHYI0  TajlaMU4ecKylo obmacte. JJaHHBIN
Clydail  TIofUepKHBaeT  HeO0OXOAWMOCTb  MHAWBH/YAJIBHOTO
CTepe0TaKCHUUeCKOro IJIAHUPOBaHUS U My/IbTUMOAANbHON OLIeHKH
pe3y/nbTaTa, O0COOEHHO pa3ZleIbHOTO —aHaaM3a TpemMopa U
aKCHalbHbIX  HapylleHMH. [Ins  OKOHYaTelbHOM — Hay4yHOM
My0/IMKaLMy MOZIe/TMPOBaHHbIe MTapaMeTphl IPOrPaMMHUPOBaHHUS U
(bYHKLMOHA/IbHbIE LIKA/IbHblE 3HAUeHHs [JOJ/DKHBI OBbITb 3aMeHeHbI
(hakTHUECKMH JaHHBIMH T1aljeHTa.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbIl peghepam Ha aH2/1ulickom
s3bIKe

Purpose and research problem

Parkinson disease (PD) is a chronic progressive neurodegenerative
disorder in which degeneration of the dopaminergic neurons of the
substantia nigra pars compacta disrupts the functional organisation of
basal ganglia—thalamo-cortical networks. As the disease advances,
postural instability, gait disorders, freezing of gait, autonomic
dysfunction and neuropsychological manifestations increase alongside
bradykinesia, rest tremor and rigidity. = Levodopa-based
pharmacotherapy remains the basis of symptomatic treatment, but in
some patients with long-standing disease tremor control becomes
insufficient and motor fluctuations, drug-induced dyskinesias or
unacceptable functional dependence develop; in carefully selected
patients surgical neuromodulation is then considered. Deep brain
stimulation (DBS) most often targets the subthalamic nucleus (STN) or
the internal globus pallidus (GPi), whereas the ventral motor thalamus
has historically been used mainly for the control of severe tremor. The
aim of the article is to present a case of bilateral thalamic DBS in stage
IV tremor-rigid PD and to show why the outcome has to be assessed in
several independent domains rather than by tremor reduction alone.

Materials and methods

A male patient born in 1969 was admitted to the neurosurgical
department of the multidisciplinary clinic of Samarkand State Medical
University in August 2025. The first symptoms, weakness and tremor of
the right hand, appeared in 2016 and were later followed by limb
weakness, imbalance and progressive limitation of walking. On
admission the patient complained of headache and dizziness, constant
hand tremor, leg weakness, marked difficulty in keeping balance when
standing and walking, involuntary movements of the shoulder girdle,
inability to stop a movement once started, falls and general weakness;
autonomic dysfunction presented with constipation and episodes of
urinary retention. Despite continuous treatment with Konfundus (one
tablet three times a day) and trihexyphenidyl (half a tablet twice a day),
the motor symptoms progressed. Neurological examination revealed
marked hypokinesia, rigidity, rest tremor, hypomimia and small-step
gait with freezing, together with propulsion, lateropulsion and
retropulsion on external push; the condition corresponded to Hoehn—
Yahr stage IV with a Karnofsky Performance Status of 70. Contrast-
enhanced high-field MRI was described as consistent with
parkinsonism, with signs of cerebral microangiopathy and the "swallow
tail" sign, and without a mass lesion that could explain secondary
parkinsonism. On 28 August 2025 bilateral frame-based DBS was
performed under general endotracheal anaesthesia in the semi-sitting
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position using a Zamorano-Duchovny stereotactic frame (Inomed,
Germany), stereotactic multislice CT, Medtronic DICOM-based
navigation and intraoperative C-arm control. Medtronic electrodes were
implanted through 14-mm burr holes, first on the right and then on the
left, into the posterior ventrolateral thalamic region documented in the
operative protocol; the arc settings of the ZD system (A—E) are reported
in the form in which they were recorded. The pulse generator was
placed in a subcutaneous pocket in the right upper chest and the system
was activated with Medtronic DBS software. The outcome domains
proposed for assessment were MDS-UPDRS III with a separate tremor
subscore, PDQ-39, the Berg Balance Scale, the Timed Up and Go test
and the Schwab and England scale.

Results and discussion

The operation lasted three hours, and no intraoperative technical
complications were recorded in the protocol; correct function of both
channels was confirmed after activation. The stereotactic arc
parameters recorded for the right and left trajectories are given in Table
3. The authors state explicitly that the DBS programming parameters
(Table 4) and the changes in clinical scales at 1, 3 and 6 months (Tables
5 and 6) are simulated values included only for the working layout of
the article and are not observed patient data. In this demonstration
model, initial programming was performed 12—14 days after surgery by
monopolar review of the contacts; the expected predominant effect was
suppression of contralateral tremor, with a more moderate influence on
rigidity, bradykinesia and axial symptoms, and paraesthesia, dysarthria
and contractions of the contralateral facial muscles were regarded as
possible limiting effects at higher amplitudes. Accordingly, the
simulated profile assumes the greatest improvement in the tremor
subscore and only moderate changes in total MDS-UPDRS I1I, rigidity
and bradykinesia, which the authors consider more physiological for
thalamic stimulation than a global reduction of all parkinsonian signs.
In the working model, rehabilitation began after postoperative
stabilisation and was synchronised with stepwise adjustment of the
stimulation parameters; it addressed gait initiation, step length, repeated
sit-to-stand transfers, safe stopping, turning, reactive postural control,
visual and auditory cueing, dynamic balance and dual-task walking,
with particular attention to fall prevention.

Conclusion and contribution

The case describes bilateral frame-based thalamic DBS in a man born in
1969 with tremor-rigid PD of Hoehn—Yahr stage IV, in whom severe
tremor was combined with advanced axial disturbances. Thalamic
stimulation acts most predictably on tremor through modulation of the
cerebello-thalamo-cortical network but has a less comprehensive effect
on bradykinesia, rigidity and motor fluctuations than STN or GPi
stimulation, so the success of surgery cannot be judged by tremor
suppression alone. Freezing, postural instability and falls in advanced
PD are only partly responsive to dopamine and DBS, which justifies
integrating DBS with targeted neurorehabilitation. The authors stress
that the documented target should not be equated automatically with a
specific nucleus such as Vim without the original planning dataset and
postoperative MRI/CT fusion, and that the ZD arc settings should not be
presented as standard X/Y/Z coordinates without conversion.
According to the authors, the simulated programming parameters and
functional scale values should be replaced with the patient's actual data
in the final scientific publication.
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