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Parkinson kasalligining IV bosqichdagi tremor-rigid shaklida aksial buzilishlar yaqqol ifodalanganda
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Senesls Abstract. Background. Deep brain stimulation (DBS) is an established functional neurosurgical
UDC |/ UDK treatment for carefully selected patients with advanced Parkinson disease (PD). Clinical outcome
616.858-089:615.84 depends on target selection, electrode localization, stimulation parameters, phenotype, and the

severity of axial manifestations. Case Report. We describe a 44-year-old man with an approximately
17-year history of tremor-rigid PD with a prominent postural-kinetic component. His neurological
phenotype included severe limb tremor, hypokinesia, muscular rigidity, hypomimia, freezing of gait,
propulsion, retropulsion, lateropulsion, impaired balance, and recurrent falls. Disease severity
N corresponded to Hoehn—Yahr stage IV, with a Karnofsky Performance Status of 70. On August 28,
Revised: 2026-09-14 2025, bilateral frame-based DBS of the posterior ventrolateral thalamic region was performed using a
Accepted: 2026-09-20 Zamorano—Duchovny stereotactic system, MSCT-based registration, Medtronic DBS navigation, and
Published: 2026-09-30 intraoperative C-arm verification. The intracranial leads were connected to a subcutaneous
implantable pulse generator placed in the right upper chest. Postoperative management included
individualized stimulation programming, pharmacological adjustment, gait and balance
di pOI rehabilitation, and longitudinal assessment using MDS-UPDRS, PDQ-39, MoCA, Berg Balance
Scale, Timed Up and Go, and the Freezing of Gait Questionnaire. Conclusion. Bilateral motor
thalamic DBS may provide substantial tremor suppression in advanced tremor-rigid PD. In patients
with prominent axial dysfunction, however, optimal outcome requires a multimodal strategy
integrating stereotactic accuracy, individualized programming, medication adjustment, and
CONTACT structured neurorehabilitation.
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Annotatsiya. Kirish. Miyaning chuqur stimulyatsiyasi (DBS) Parkinson kasalligining rivojlangan
bosgichlarida to‘g‘ri tanlangan bemorlar uchun samarali funksional neyroxirurgik davolash usuli
hisoblanadi. Davolash natijasi stimulyatsiya nishoni, elektrodlarning anatomik joylashuvi,
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stimulyatsiya parametrlari va aksial motor buzilishlarning og‘irligiga bog‘liq. Klinik holat. 44 yoshli
erkak bemorda Parkinson kasalligi taxminan 17 yil davom etgan. Klinik ko‘rinish tremor-rigid shakl
va yaqqol postural-kinetik komponent bilan xarakterlangan. Bemorda qo‘l-oyoqlarda kuchli tremor,
gipokineziya, mushak rigidligi, gipomimiya, freezing of gait, propulsiya, retropulsiya, lateropulsiya,
muvozanat buzilishi va takroriy yigilishlar kuzatilgan. Hoehn—Yahr bo‘yicha IV bosgich, Karnofsky
shkalasi bo‘yicha 70 ball qayd etilgan. 2025-yil 28-avgust kuni Zamorano—Duchovny stereotaktik
tizimi, MSKT asosidagi ro‘yxatga olish, Medtronic DBS navigatsiyasi va C-arm nazorati yordamida
talamusning orqa ventrolateral sohasiga ikki tomonlama DBS bajarilgan. Keyingi davrda stimulyator
individual dasturlangan, farmakoterapiya moslashtirilgan va strukturaviy neyroreabilitatsiya
o‘tkazilgan. Xulosa. Rivojlangan tremor-rigid Parkinson kasalligida ikki tomonlama talamik DBS
yaqqol tremorni sezilarli kamaytirishi mumkin. Aksial simptomlar mavjud bemorlarda optimal
natijaga erishish uchun DBS, dori terapiyasi va neyroreabilitatsiyani kompleks ravishda olib borish

Kalit so‘zlar: Parkinson kasalligi; DBS; miyaning chuqur stimulyatsiyasi; talamus; tremor; rigidlik;
yurish muzlashi; stereotaksiya; neyroreabilitatsiya
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! CneyuanusupogaHHbIii HaQy4HO-NpaKmu4ecKull yeHmp Hellpoxupypeuu u Hetlipopeabuiumayuu npu
CamapkaHockom 2ocydapcmeeHHOM MeOUuyuHCKoM yHusepcumeme, Camapkao, Y3bekucmaH

2 Meduyunckuii pakynbmem Ynugepcumema Anmbin6aw, kagpedpa Helipoxupypeuu, Cmambyn,

Annoranus. Beesenue. 'y6okast crumyssinust mosra (deep brain stimulation, DBS) siBisieTcst
opHUM 13 Haubosiee 3()PEKTHUBHBIX METO/OB (YHKLMOHAIBHON HEWPOXHPYPrUM Y TIIATEIBHO
0TOOpaHHBIX MALMEeHTOB C TPOABHHYTOW 6Gose3Hbto [lapkuHcoHa. Knunuueckuii 3¢dekt DBS
Ompefie/isieTCs. He TOJBKO BBIPD&KEHHOCTHIO HMCXOJHOTO MMAapPKMHCOHWYECKOTO CHH/POMA, HO |
BbIOOPOM MHUILIEHH, AHATOMUYECKHM II0JI0)KEHHEM 3JIEKTPOZOB, MapaMeTpaMHu CTUMYJ/SILUH |
XapaKTepOM aKCHalbHOM CUMITOMATUKU. KiuHnveckuii cayyvail. IlpefcTaBiner My>kunHa 44 et ¢
60/1e3HBI0 [TapKUHCOHA [JTUTETEHOCTBIO OKOJIO 17 JIeT, TPeMOpP-PUTHHOM (HOPMOLi C BHIPAXKEHHBIM
[0CTYPaTbHO-KUHETUYECKMM KOMIIOHEHTOM. B K/IMHHUeCKoW KapTHHe Tpeobsiafany MoCTOSHHBIHN
TPpeMOp KOHEUHOCTel, THIOKWHe3Ws, MbILIeUHas PUrHJHOCTb, rumomumus, freezing of gait,
TIPOIYJ/IBCHUs, PETPOIYJ/IbCHUsI, JIaTepOIly/IbCHsi, HapylLIeHHe PaBHOBECHs KM IOBTOPHbIE MafleHHsl.
3aboseBanne cooTBetcTBOBaso IV craguu o Hoehn—Yahr, dyrkimonansHsii cratyc no Karnofsky
coctagJsin 70 6amioB. 28 aerycra 2025 rojja nalpeHTy BbITOJIHeHa ABYCTOpoHHsis frame-based DBS
3a/JHEBEHTPOJIaTepaIbHOM TaTlaMH4YeCcKoi 06/1aCTH C MCI0/Ib30BaHHEM CTEPEOTAKCHUYECKOH CHCTeMbI
Zamorano—Duchovny, MSCT-based registration, Medtronic DBS navigation u C-arm KOHTpOJIsI.
[Tocsle UMIIAHTALMK BBITIOJIHEHO NMPOrPaMMMPOBAaHKeE HEHPOCTUMYJISITOPA M CTPYKTYPHPOBaHHAst
Helipopeabuuranys. [JuHamuueckas oueHka Bkitouana MDS-UPDRS, PDQ-39, MoCA, Berg
Balance Scale, Timed Up and Go u Freezing of Gait Questionnaire. 3akyroueHve. /IByCTOPOHHSIS
Tasamuueckass DBS MoxkeT obecrieunBaTh BRIp&KEHHOE 110/jaB/eHre MHBA/IM/M3UPYIOLLEro TpeMopa
NPy TPOJBUHYTOW TpeMOp-pUruaHOM Qopme 6Gosesnu [lapkWHCOHA, OAHAKO KOHTPOJb
Opa/jKMHe3NH, DPUTHJHOCTH M OCOOEHHO aKCHajIbHBIX HapylleHHH TpeOyeT KOMIUIEKCHOTO
IpOrpaMMHpPOBaHMs U HelipopeabumTaLuy.

KiroueBbie cioBa: 6one3np [lapkuHCoHa; riybokas cTumyssiquss mosra; DBS; Ttamamyc;
BEHTpOJIaTepajbHOe  sApPO; TpeMop; purkAHocth; freezing of  gait;  crepeorakcus;
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zarur.
PYCCKUNI
Typyus
HelipopeabunuTarys
1. BBEAEHVE
Introduction

Bone3nr IlapkuHCOHa TmpefcTaBiseT cobOM XpOHHUECKOe
nporpeccupyoliee  HelipogereHepaTuBHoe 3aboneBaHue, TIpU
KOTODOM JlereHepanysi fodamMuHepruueckux HeHpoHOB substantia
nigra pars compacta ¥ MNocjeAyoljas IepecTpoiika 6a3anbHoO-
TaHIVIMOHADHO-Ta/IaMO-KOPTHKA/IbHBIX ~ CeTeld  TNPUBOZAT K
(opMypoBaHHIO OpaJKUHE3UMH, PUTHHOCTH, TPeMopa TOKOs U
MOCTypa/bHOM HeycToHuMBOCTH. II0 Mepe IporpeccHpoBaHUs
3abosieBaHusi K MOTOPHBIM IIPOSIBJIEHHSIM — TIPHUCOEUHSIIOTCS
HapyuieHus: xofp0bl, freezing, AuUChYHKUMS BereTaTUBHOU
HEpPBHOM CUCTEeMbl, pacCTpOMCTBAa CHa, KOTHUTHBHBIE U
addekTrBHbIe ~ HapylleHWs,  CYILECTBEHHO  yXy/LIarolie
(GYHKIMOHA/IbHYIO HE3aBUCHMMOCTb W KauecTBO >KM3HM [1-3].
JleBopomna ocTaérest Haubosee 3¢ deKTUBHBIM
(apMakoOrMyecKuM  CpPeJiCTBOM  KOHTDO/SL  [JBUraTelbHOMN
CUMIITOMAaTHK{, OJHaKO JJIMTeNbHOe TeueHHe 3abo/eBaHUs
COTIPOBOXKJAETCS COKpalljeHleM TIPO/IO/KUTENTBHOCTH
CTabUILHOTO ON-cocTosiHUS, M0sIB/IEHEM wearing-off,
Henpegckasyembix OFF-rieprofioB, 1eKapCTBeHHBIX JUCKUHE3NH U
YC/IO)KHEHHEM CXeMbl MeZJMKaMeHTO3HOr 0 jieuenst. CoBpeMeHHast

KOHIemusl oTbopa KaHAuzaToB Ha DBS 1mo3ToMy OCHOBBIBaeTcs
He TOJABKO Ha JJUTEeJIbHOCTH 3a0o0/jeBaHWs, HO U Ha

VH/VBH/lya/TbHOM MOTOPHOM teHoture, JieBOJOMNa-
YyBCTBUTE/IbHOCTY, BBID@KEHHOCTH TpeMOpa U JUCKHUHe3WH,
aKCUaIbHBIX CUMIITOMaX, KOTHUTUBHO-TICUXMAaTPUYeCKOM

npodwsie W OXHUJAHUAX TrarnuenTa [3, 8]. CoBpemeHHBIH 00630p
2025 roza TmMOAUEPKMBaeT HEOOXOJUMOCTH Ilepexofia  OT
YHUBEpCa/JbHOr0 IMojxoja K precision DBS, Bk/touaroijemy
WHJVBUAYanbHBIA BbIOOD TalMeHTa, MUILEHH, YCTPOMCTBA U
rapaMeTpoB NporpamMmMupoBaHusi. DBS siBisieTcst perypyemMoit u
B 3HAUMTENBbHOW cTereHW ob6patvMoi (opMoit XPOHUUECKO
Hedpomogynsiuuy. KijiaccuuecKMMM MMILEHAMH TIpU  0ose3Hu
IMapkuHcoHa siByisitoTcs nucleus subthalamicus u globus pallidus
internus. PanzoMu3MpoBaHHbIe HCCJIe/I0BaHuUs
TIPOJIeMOHCTPHPOBA/M 3HAaUMMOe y/IydllleHe MOTOPHOH (YHKLIH
Y TIOBCeJHEBHOM akTuMBHOCTM mniocsie DBS y  mpaBuibHO
ortoOpaHHBIX OonbHBIX [5-7]. BMmecte ¢ TeM coBpeMeHHas
CHCTeMaTHuecKass  OLieHKa  IO/uépKuBaeT  HeoOXOAMMOCTb
YUUTBIBaThb He TOJIBKO 110JIb3Y, HO M PUCKU: B MeTaaHamM3e Petersen
et al. Xupypruueckoe JjeueHHe aCCOLMMPOBAJIOCH C OoJbluen
YacTOTOU Cepbé3HbIX He’KeJlaTeJIbHBIX SIBJIEHUH,

53


https://orcid.org/0000-0002-8405-9282
https://orcid.org/0000-0002-7655-0127

ALIEV et al.

TperMYIIeCTBeHHO TepuornepauoHHbix U hardware-related, a
[IOCTOBEPHOCTb  psiia  CPaBHUTE/bHBIX  Pe3y/bTaToB  Obllia
orpaHruYeHa MeTO/I0IOTHer UCXOJHBIX UCCIeoBanui [4].

BrIO0Op MuIlieHH ¥MeeT NpUHLMITHANbHOe 3HaueHne. STN-DBS
rno3BosisieT  3GQeKTUBHO  BO3JeHCTBOBAaTb HAa  JIeBOZOIA-
YyBCTBUTEJIbHYIO OPaJMKMHE3WI0, PUTHAHOCTb ¥ TPEMOP U 4acTo
M03BOJISIET YMEHBIINUTb MeJMKaMeHTO3HyI0 Harpy3ky. GPi-DBS
obecrieurBaeT BBIPOKEHHBIM AHTHAUCKUHETHYECKUH 3(dekT u
MOXXET OBITb IPEe/IOUTUTE/bHBIM B OT/AENbHBIX KIMHUYECKUX
cUTyalysix. BeHTpanbHble MOTOpHbIe OTAebl TajlaMmyca, Mpexze
Bcero Vim U cocejHHe BeHTpoJlaTepajbHble TePPUTOPUH,
TPaAWLIMOHHO  pacCMaTpPWBAIOTCS KakK  BBICOKO3(dekTHBHAs
MHIIeHb 17151 (hapMaKope3uCTeHTHOTO TpeMmopa. B mosnrocpounom
nccnepoBanny Cury et al. y marenToB ¢ 6ome3Hbt0 ITapkuHCOHA
nocsie Vim-DBS cHukeHue Tpemopa cocTasisiyio oKosio 70% uepes
Tofi U OCTaBajoCh BBID&KEHHBIM Jake TpPU [JIUTebHOM
HabmogeHnu [9]. OpHaKO BbIpa)KeHHOE I0/laB/IeHHe TpemMopa He
9KBUBaJeHTHO  TIOJJHOMy  BOCCTaHOBJIEHHIO  JBHTaTebHOM
¢yukumu. OcoOeHHO C/IOXKHBIMM — OCTalOTCs  gait  freezing,
HapyIleH!s] PaBHOBeCHsI U TIOCTypaibHble peaknuu. MeTaaHami3
17 paHJOMM3WDOBaHHBIX HCCAeHOBaHWM, BKIOUMBIIMN 333
TalMeHTa, He BBISIBI/I yCTOMUMBOIO 3HAUMMOTO YiIyullleHus Berg
Balance Scale, Timed Up and Go wiv 4acCTOTHI TMafieHU# mocie
DBS [10]. Oto 0b6cTOsTENBCTBO OCOOEHHO Ba)XKHO TIPU OLIEHKe
MaLUeHTOB C UCXOAHOM TSDKENMON akCHaTbHOM CUMIITOMATHUKOM.

B 2025-2026 rr. Koutemnius DBS eirié 6o/bilie cMecTHIach B
cropoHy symptom-specific u network-based neuromodulation.
CoBpeMeHHble HCC/Ie0BaHUSI pacCMaTpUBAIOT CBsi3b pe3yJbTaTa
He TOJbKO C Ha3BaHWeM aHAaTOMMYecKoro sijpa, HO U C
pacriosio)keHWeM  aKTUBHOTO  KOHTAKTa,  CTHUMYJIMPYeMBIMH
BOJIOKOHHBIMU ITyTSIMH, WHIVBH/yalbHOM KOHHEKTOMHMKOM |
napametrpamu volume of tissue activated [8, 14, 15]. Hengapuuit
CeTeBOM MeTaaHa/lU3 PaHAOMH3MPOBAHHBIX MCC/IeJOBaHUIN TaKkKe
TOKa3sasl, YTo BIWsHUe pa3HbIX BapuaHToB DBS Ha freezing of gait
U CKOPOCTb XOABObI ~HEOJMHAKOBO, UTO MOATBEPXKAAeT
HeoOX0[MMOCTb UHAMBUAYANbHOTO BeIOOpa cTpateru [15].

2. KMTMHUYECKUIA CNYYAN

Case report

[Taiment myxckoro mnona, 44 ner. IlepBble mNposiBIeHUs
3abosneBanvst nosiBIMCH B 2008 rozy, nmpubnusutensHo 3a 17 set
JI0 XUPYPrUuecKoro BMellaTejbCTBa. [1eOIOT XapakTepu30BasCs
c1abocTbl0 B pyKax W TpeMopoM. B JanbHeiiinem mocrerneHHO
HapacTajy TPeMOpP BePXHHMX U HIDKHMX KOHeuHoCTeH, cnabocthb B
HOrax, HapyllleHHe pPaBHOBeCHs] U TPYZHOCTH CaMOCTOSITe/IbHOM
xoz061. K aBrycry 2025 roga narjpeHTa 6eCrioKOM/IHM MOCTOSTHHBIN
TpeMOp KOHeUHOCTeH, roJIOBOKpY>KeHHe, OIyljeHre cjabocTy B
HOraX, BbIpa)KeHHasi HeYCTONUMBOCTb B IIOJIOKEHUU CTOS U IIpU
xojb0e, 3MM307bl HEBO3MOXKHOCTH CBOEBPEMEHHO OCTaHOBUThb
HauaToe [BWKEHUe, HelpOU3BO/IbHbIe [BIKEHHUs IUIeueBOro
nosica, MepuoiMueckue TmajeHus W obmas cmabocts.  [lo
TOCIIMTAU3ALMH TTallMeHT HeperysisipHo npuHruMan Konfundus ro
1 tabnetke 3-5 pa3 B cyTku. OOBEKTHBHO 0011jee COCTOsIHKE OBIIO0
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cpeaHeit TsokecTu. AprepuanbHoe faBieHue 120/80 mm pr.ct.,
nyasc 80 yz/muH. [IpIxaHue CaMOCTOSATe/bHOe, Haj JIErKUMU
BBIC/TYIIMBA/IOCh Be3WKYJsIpHOe AbixaHue. [Ipu peHTreHorpadum
OpraHoB TpPyAHOH K/IeTKd Oblmd  BBISBJEHBI  IPU3HAKU
XPOHHUECKOT0 OPOHXHMTA.

Co3HaHue SCHOe, MalMeHT II0JHOCTbI) OPUEHTHPOBaH BO
BpeMeHH, MecTe ¥ COOCTBEHHOW JMYHOCTU. MeHMHreasbHBIX
3HAKOB He ompezensuloch. YeperHble HepBbl 06e3 K/IMHUUYECKU
3HaUMMOTrO 0YaroBoro Jeduuura. BbIABAAMNCE THUIIOMUMUS,
BbID&)KEHHasl TMIIOKWMHe3Ws, TpeMop TIOKOsl, IIJlaCTUYecKoe
TOBBILIIEHHE MBILIEYHOTO TOHYCAa W PUTHAHOCTb. Xoabba Oblna
MeJIKOIIAroBOH, C 3MHU30/jaM{ «IIPWINIAHUS» CTOI K 1oity. Ilpu

MOCTYpPaTbHbIX ripobax orpeesisiich TMPOITy/IbCHS,
JIaTepOITy/IbCAsE U PeTPONyJibCusi. KOoOpauHATOpHbIE TPOObI
BBINO/IHS/IMCh  C  BbIp@&KeHHOH uHTeHIUell. CyXOXXW/bHble

pecdiekchl cuMMeTprYHbIe. VIMench BereTaTUBHbIE HApYLIeHNs B
BHJIe 3aropa M 3MHM30[I0B 3aJep>KKU MOYEUCIyCKaHus. TsDKecTb
3aboneBanus coorBercTBoBana Hoehn—Yahr IV craguu; Karnofsky
Performance Status - 70 6a/10B.

Ta6nuua 1
VcxopHas KvHUYecKast xapakrepuctika — Table 1. Baseline clinical
characteristics
NapameTp 3HaueHune
BospacT Ha MOMeHT DBS 44 ropa
Mon My»>KcKoii
Hauvano 6onesHn 2008
MpogomknTensHOCTb =17 neT
60/1e3HM
PenoTUn TpeMop-puUriAHbINA, NOCTYPasIbHO-KNMHETUYECKNIA
KOMMOHEHT
Hoehn-Yahr v
Karnofsky 70
Tpemop BbIpaXKeHHBIVi, BEPXHWE U HUXKHIE KOHEYHOCTU
BpagyknHesuns/ BbIpaXeHHas
TMNOKUHE3MS
PurngHoctb BbipaxeHHasn

Freezing of gait BblpaXeHHbIl

MoctypasibHas . . .
ype Propulsia, lateropulsia, retropulsia

HeyCcToi4nBOCTb

Mapexus Mepuoaunyeckvie

BereTtatmsHble

3anop, anu3oAbl 3a4ePXKN MoYencnyckaHus
HapyLeHns P Abl 3afEp Y

MpegonepaumoHHas

Tepanus Konfundus 1 1a6. 3-5 pas/cyT

2.1. MpeponepayoHHas HelipoBU3lyanmsaymsa

Tlpu BbICOKOMOAbHOM MPT ronoBHOro mMo3sra GbUTH OMHCAHBI
TIPU3HAaKU 6osie3Hn ITapkuHCOHa, LiepebpaTbHOM
MHKDOAHTMOTIaTUM U M3MeHEeHHs1 CurHajla B obsactu substantia
nigra c BU3yanu3anyei ¢peHoMeHa «IaCTOUKUHOro XBocTa» (Puc.

1.
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Puc. 1. IIpeponeparionHass MPT rosioBHoro mosra. AKCHasbHbli cpe3 ¢ BU3yanu3auueil rpeznonaraeMoit DBS-muieHu

MRI. Axial section showing the intended DBS target

CTpYKTYpHBIX OOBEMHBIX TIPOL[ECCOB, CITOCOOHBIX BBI3BATh
BTODUYHBIN TMAapKUHCOHWUYECKUW CHUHAPOM, KIMHUYECKU He
BbISIBJIEHO. B mpefonepanoHHOM — abopaTopHOW — OIleHKe
remoryiobuH coctaBnsim 121 r/n, kpeatunuH 100,8 MKMOIB/TI,
MoueBuHa 7,9 MMmonw/n, 6unupyoun 20,8 mkmonb/n. HBsAg u

Fig. 1. Preoperative brain

HCV-Ab 6bitu oTpuriaTensHbivi. Caxap KPOBH COCTaB/si 5,39
MMOJIB/ZI. B KoarysorpamMMme — mepeZ;  BMellaTe/bCTBOM
PerucTprUpoBauch NpoTpOoMOHHOBOE BpeMsi 22 c,
MpoTpPOMOUHOBEIH UHAEKC 73%, INR 1,4 u dubpuHoren 2,08 r/m.

2.2. NpepgonepayoHHas KONM4YeCcTBEHHAA OLEeHKa

Ta6bnuua 2
MynbTUMO/anbHast AMHaMUKa KIMHUYecKuX rnokasatesneli ~ Table 2. Multimodal changes in clinical scores
Mokasarens Pre-DBS OFF Pre-DBS ON 1 mec. 3 mec. 6 mec. 12 mec.

MDS-UPDRS | 13 13 12 11 10 10
MDS-UPDRS Il 31 31 27 24 22 21
MDS-UPDRS Il 64 45 48 44 41 39
MDS-UPDRS IV 11 11 9 8 7 6
Hoehn-Yahr 4.0 3.0 35 3.0 3.0 3.0
OS/Ochwab & England, 50 65 65 70 75 75
PDQ-39 SI, % 57.8 57.8 48.5 43.2 39.1 36.4
MoCA 25 25 25 25 26 26
Berg Balance Scale 29 35 35 38 40 41
Timed Up and Go, s 24.2 19.0 19.2 17.8 16.5 15.8
FOG-Q 18 14 15 13 12 11
LEDD, mg/day 850 850 800 800 750 750

2.3. Xupypruueckoe neyeHue MeCTHOW WHQWIBTPALMOHHON aHecTe3unedr 0,5% pacTBOpOM

28 aprycra 2025 roja mnanueHTy BbITIOJIHEHA JIBYCTOPOHHSIS
WMIUIAHTalMs CUCTeMBbI IJIyOOKOH CTUMYysmK Mo3ra. Oreparys
Havajack B 15:00 wu 3aBepmwiace B 18:00. Ob6ujas
NIPO/IOJDKUTENIBHOCTh cocTaBuia 3 vaca. [lepBeIM 3TarnoM mnof,

Research Focus International Scientific Journal ¢

ISSN 2181-3833 - https://refocus.uz

HOBOKaWHa BbINIO/IHEHA yCTaHOBKA CTEPe0TaKCUYeCKOM CUCTeMbl
Zamorano—Duchovny  (ZD; Inomed, Germany). Pama
(UKcHpoBaHa YETBIPbMsI ClELMaNbHBIMM IITUGTaMU B /IBYX
JIOOHBIX M [JBYX 3aTbUIOYHbIX o0OsacTsix. Ilocsie ycCTaHOBKU
cucremsl BeimoniHeHa MCKT rosioBHoro mosra (Puc. 2).
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Puc. 2. Crepeorakcryeckas cucrema Zamorano—Duchovny  Fig. 2. Zamorano—Duchovny stereotactic system

DICOM-yiaHHbIe  TiepeHeceHbl B HEHpPOHABUTallUOHHYHO
pabouyl0 CTaHLMIO, TZle OCYLEeCTB/IS/IOCh CTepeO0TaKCHYecKoe
[UIaHUPOBaHHe C MCIO0JIb30BaHHEM TIPOrPAMMHOrO 0OecrieueHus
Medtronic DBS navigation. OcHOBHOW 3Tam oOrmepanyu
MPOBOAWICS TIOZ, SHAOTpaxeaqbHOW oOmeil aHecre3uwell B
TOJIyCUZSTYEM TIO/I0)KEeHHWH. B TpaBoii U /1eBoil JI06HO-TeMeHHBIX
00/71aCTIX BBINONHEHbI KOXKHblE pa3pesbl OKoo 4 CM U
chopmupoBaHsl 14-mMM (pe3eBble oTBepcTHsi. B cOOTBETCTBUM C
OIepaLMOHHBIM MPOTOKOJIOM L[eJIEBOM aHATOMUUECKOW 06/1aCThio
SIB/IS/IACH TTPOEKLS 3a[HUX BEeHTPOJIaTepabHBIX Siiep Tanamyca.

TocnefoBaTebHO ~ CpaBa M CA€Ba  WMIUIAHTHPOBAHbBI
uHTpalepebpanbHble  37ekTpoAsl  Medtronic.  IMosoxxeHue
3JIEKTPO/IOB  KOHTPOJIMPOBA/IOCh ~MHTpaorepalonHoi  C-arm
(roopocKomnuen.

Ta6nuuya 3

PeanbHble napameTpbl ZD-CTepeoTakCUUecKol CUCTeMbl
Actual parameters of the ZD stereotactic system

Table 3.

MapameTtp MpaBas cTopoHa NeBas cTopoHa
A A2 =16.8 A2 =10.0
B B2=23 B2=74
C 41.1 335
D D1=60.6 D1=70.9
E 104.5 105.1
Target Posterior \(entro‘lateral Posterior yentrollateral
thalamic region thalamic region
Manufacturer Medtronic Medtronic
Intraoperative control C-arm C-arm

Tlocne OKOHUaTe/IbHOU

¢ukcauyu
cTepeoTakCcHuecKasl pama Obuia yzaneHa. Yepes oT/jesbHbIN pa3pes
B BepXHeM OTjejie TPaBOM TPyAHOU KIeTKd CHopMUpOBaH

3JIeKTPO 0B

MOAKOXKHBIM ~ KapMaH I UMIUIQHTHPYeMOTO — TeHepaTopa
HMILY/IbCOB. DJIEKTPOZAHBIE Y/IVHUTEIN IPOBe/ieHbl MOAKOXXKHO
Yyepe3 TpaBYIO 3aThUIOYHO-IIEHHYIO 00/1aCTh U COEJVHEeHBI C
BHYTpPHUeperHbIMU 371eKTpojiaMu. Ilocsie MOAKMOYeHNsT CUCTeMBI
eé (hyHKLMOHMPOBaHME NpoBepeHO C moMmoulbio Medtronic DBS
software.

2.4. MocneonepayvoHHbIV nepuog

HOC}]EOHEPBL{I/IOHHHﬁ nepuoj TMpoTeKasa 0e3 K/IMHUUECKH
3HQUMMOI'0 HOBOI'0 0YaroBOoro HEBPOJIOTHYECKOTO ,aed)numa.

KontponbHass ~ MCKT  gemoHCTpupoBasia  JBYCTOPOHHee
CUMMeTPUYHOE paCIo/IOKeHUe UHTPAKPAHUA/IbHBIX 3/1eKTPOZOB C
JUCTabHBIMA ~ OTZelaMd B TIpefiellaX  3aryIaHMPOBAHHOM

TajlaMrueckoi obiactu (Puc. 3).
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Puc. 3. 3D-peKOHCTPYKIHsS Yeperia rmocjie riy0oKoi CTUMYJISIUK TOJIOBHOTO MO3Ta

HPI/IBHHKOB BHYTPHUMO3rOBOIo KpOBOU3JIMAHUSA HE BBIAB/IEHO;

oTpeiesisICcs HeOo/IbLION OCTaTOYHBIN (poHTaNbHBINA
nHeBMoLiedan 6e3 macc-3ddekra. IManpeHT 6bu1 Bbimucan 30
aBrycta 2025 ropa. bBbiio  peKkoMeHJ0BaHO MPOJO/DKUTH

MPOTUBOTAPKUHCOHUUECKYIO Tepariuio, Hab/rojeHre HeBpoJsiora 1
XUpYypra o MecCTy >KUTe/bCTBa. [I0BTOPHBIN BU3UT /1S aKTUBALUN
Y HaCTPOWKH CHCTeMbI ObLT Ha3HaueH Ha 12 ceHTs0psi 2025 roza,
YTO COOTBETCTBYET (haKTHUeCKUM PEKOMEH/IAINSM B BBITTHCKE.

2.5. NMporpammupoBaHue DBS

[TepBUYHast aKTHBAL[MsI CHCTEMBI BBIIIOJTHEHA NMPUOIM3UTeNEHO
yepe3 /Be Heleld I0C/e WMIUVIAHTaUMM. VICrosb3oBascs
Moc/IefioBaTe/lbHBIM  monopolar — review  C  INOCTeNeHHbIM
MOBBILIEHWEM — aMIUIMTYZbl M OLIEHKOH OTBeTa Tpemopa,
PUTHJHOCTH,  OpajiKMHe3WH,  TOXOAKM M TOSIB/IEHUs
HeXXenartenbHbIX 3 deKToB.

Ta6nuuya 4

TTapameTpsl DBS = Table 4. DBS parameters

MapameTp MpaBasa ctopoHa JNeBas cTopoHa
M Posterior ventrolateral Posterior ventrolateral
nweHb
motor thalamus motor thalamus
3neKTpog, Medtronic 3389 Medtronic 3389
Tvn Conventional quadripolar Convenuonal
quadripolar
AKTUBHBIA KOHTaKT 1- 1-
KoHdourypaums C+/1- C+/1-
Amnnntyga 2.4 mA 2.2 mA
Pulse width 60 us 60 us
Frequency 150 Hz 150 Hz
Mopor KNnHM4yeckKoro 1.3 mA 1.4 mA
ahpekTa
Mopor no6o4Horo 3.6 mA 35mA
apchekTa
Tepanesueckoe 1.3-35mA 1.4-3.4 mA
OKHO

Tremor response =85% reduction =80% reduction

- YMepeHHoe YmepeHHoe
Rigidity response
yMeHbLLEeHne yMeHbLLEHNe
A YacTtnuHoe
Bradykinesia response  YacTuuHoe ynyuwlienue
ynyudlieHve
o KoHTpanaTtepasibHas .
BbicokoaMnAnTyaHbINA P pan MapecTe3uns, nérkas
o napecresusi, nérkas
no60oYHbIN adhdhekT avsapTpus
AnsapTpus

Haubosiee Bblpa)keHHBIH KIMHWYECKUH OTBeT Habirofancs B
OTHOIIEHUH TpeMopa. PUrusHocTb 1 Opa/jMKUHe3Ms1 yMeHbIIaIuCh
MeHee 3HAuMTeJbHO, TOrja Kak freezing u mocTypanbHast
HEeYyCTOHUMBOCTb COXPAHSUINCH YaCTHYHO.

Fig. 3. 3D reconstruction of the skull after deep brain stimulation

2.6. Helipopeaounurtauus

PeabunuTaijionHast porpamMa Obla OpPUeHTUPOBAHA TIPEXX/Ie
BCEro Ha aKCHajbHble CUMITTOMBI. B Heé BKJIFOUa/IMICh TIOBTOPHBIE
sit-to-stand transitions, ympa)kHeHHsI Ha YBeJUUYeHHe aMIUTATY/IbI
JIBWKEeHUH, TPeHUPOBKY J/IMHBI 1lIara, epeHoC LIeHTpa TsKeCTH,
V3MeHeHUe IUIOUIaZd OMNOpbl, peaKTHBHbIE IIOCTypajbHble
peakLyy, Ge30macHble MOBOPOTHI, PEOj0/IEHHE Y3KUX MPOXOZO0B U
BHelHue visual/auditory cueing strategies. Ocoboe BHHUMaHUe
yaemsuioch freezing of gait. IlanueHT BBIMOMHST yIpaKHEHUS C
BU3Yya/IbHBIMHU OpHEeHTHpaMH, PUTMUYECKOM CITyXOBOM
CTUMYJISILVEN 11 TPEHUPOBKOY TI0C/IeJ0BaTe/IbBHOIO TlepeHoca Beca
C OZiHOM KOHEUHOCTH Ha JPYyrylo. [[OTOIHUTENBHO BBITOJHSINCDH
yIpakHEeHUss Ha CTaTMYeCKWd M /[UHaMHMYecKuil GasnaHc,
KOOpZAVHALMIO, YKpeIlJleHWe MBIILL] TYJIOBUILA M KOHEUHOCTeld U
dual-task walking.

2.7. Pe3ynbTarbl

UYepe3z 12 mecsitieB 1ioc/ie orepanuy Haubosiee BbIpa)KeHHOE
W3MeHeHHe OTMeyaroch B TPEMODHOM KOMIIOHEHTe MOTODHOrO
CHH/[pOMa.

Ta6nuuya 5
HUrtoroeas ovierka 3¢dekra DBS = Table 5. Overall assessment of the
DBS effect
AomeH Ao DBS 12 mec. N3meHeHune
MDS-UPDRS 11l
OFF 64 39 139.1%
Tremor subscore 20 4 180.0%
Rigidity subscore 12 9 125.0%
Bradykinesia 18 14 122.2%
subscore
MDS-UPDRS IV 11 6 145.5%
PDQ-39 SI 57.8 36.4 137.0%
Berg Balance :
Scale 29 41 112 points
Timed Up and 242s 158 134.7%
Go
FOG-Q 18 11 138.9%
Schwab & 50% 75% 125 perlcentage
England points
MoCA 25 26 +1 point
LEDD 850 mg/day 750 mg/day 111.8%
[MonyueHHbI npodpusib oTBeTa COOTBETCTBOBAJI
[IpeUuMy1LeCTBeHHO TpeMOp-CyIIpeCCUBHOMY JIeHCTBUIO

TajJlaMHUueckod cTuMy/saiud. [Ipu 3ToMm yiyullleHHe TOXOJKH,
MOCTYPaJIbHOTO KOHTPOJISI M CAMOCTOSITE/IbHOCTH ObLIO Gostee
TOCTEINeHHBIM YU ME€Hee BbIpa>K€HHBIM, YeM KOHTDOJIb TPeMOopa.
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3. OBCYXXAEHWNE

Discussion
[peacraBieHHbIH K/IMHAYeCKUH cyuai HHTepeceH
CcoueTaHWeM CpaBHUTEbHO MOJIOJOTO BO3pacTa MallMeHTa,

[UTUTENILHOTO - OKO/Mo 17 nieT - TeueHus: 6ose3Hu ITapKWHCOHA,
Hoehn—Yahr IV cragum u Tspkénoii akcranbHOU AuchyHKLmU. B
OT/INYKE OT Mal¥eHTOB, Harpae/sieMbix Ha DBS ryiaBHbIM 06pa3om
M3-32 MOTODHBIX (UIYKTyalliii WM [AUCKUHe3WH, y [AHHOTO
O0/MIBHOTO  OJHUM W3  I|eHTPAJIbHBIX  HMHBAIMU3UPYIOMINX
TIPOSIBIIEHUH SIBJISICS TIOCTOSTHHBIN TPEMOP B coueTaHuH ¢ freezing,
MOCTypasbHON HEYCTOMYMBOCTBIO U MafleHHsIMU.

CoBpeMeHHbI N0AX0Z K DBS BCcé MeHblile OCHOBBIBAeTCsl Ha
eIMHON cTpaTeruu AJisi Bcex mnauueHToB. Wagle Shukla et al. B
0630pe 2025 roza MOAYEPKUBAIOT, UTO Pe3yJbTaT OMpeJesseTcs
B3aUMO/JeliCTBIEeM UeThIPEX (haKTOpOB - patient, target, device and
program.  Bpibop  MuIIEeHHM ~ [JOJDKEH ~ COOTBETCTBOBAaTb
KJIMHIYeCKOMY IIPHODHUTETy IallieHTa, a IIporpaMMHpOBaHue
HeoOXOJMMO paccMaTpyBaTh KaK JAWHAMHYeCKHH TIporiecc
precision neuromodulation [8]. B paccmaTpuBaeMoM ciydae
OfepalMOHHBIl TPOTOKOJ Ofpefle/iieT MHUILEHb KaK 3ajHHe
BeHTpoJ/laTepajbHble  siipa  Tajamyca. JTO  TO3BOJIseT
VHTepNpeTUpoBaTh BMelIaTe/bCTBO KaK CTUMYJ/ISALMIO motor
thalamic territory, QyHKIMOHanbHO CBsizaHHYH C cerebello-
thalamo-cortical tremor network. ViMeHHO 3Ta ceThb siB/IsieTCS
OJHOW 13 OCHOBHBIX AaHAaTOMO-(PYHKI[HOHATBHBIX MHUIIEeHel
XUPYPryuueckoro KOHTposst Tpemopa. Hambonee yGeznuTensHble
JIONTOBpPEMEHHBIe  [JaHHBle ~ OTHOCHUTEJIBbHO  TalaMU4ecKoi
cTuMynsanyn 6sutM nosyvensl Cury et al. Y naryeHToB ¢ 60/1e3HbIO
Iapkuncona VIM-DBS  obecrieunBana mnpumepHo  70%
yMeHblIlIeHHe TpeMopa uepe3 TOJ; KJIMHUUeCKH 35¢ddexr
COXpaHsICs ¥ Npy HabmogeHuy 6osee 10 jieT, UTo MOATBEPKIAET
YCTOMYMBOCTD  TPEMOP-CYTIPECCUBHOTO  JEMCTBUS  MOTOPHOM
tasamuueckoir DBS [9]. 3To XOpoIIo COOTBETCTBYET MPOGUIII0
HACTOSILEro C/yyasi, B KOTOPOM Haubosiee BbIpa)KeHHasi AUHAMHUKA
HabJ1r0/Ianack UMEHHO 10 TPEMOPHOMY KOMITOHEHTY.

B TO ke BpeMms Tasampueckas CTUMYJSILKS He [IO/DKHA
paccMaTpuBaThCsl Kak (yHKIMOHa/NbHBIN 3KBHBaaeHT STN- wm
GPi-DBS. STN u GPi BX0AAT HenocpeCTBEHHO B [1aTOJIOTMYeCKU
n3MeHéHHbIe basal ganglia loops u crioco6HBI OKa3biBaTh Gosiee
LIMPOKOe B/IMsIHYE Ha OpPaIMKUHe3HIO, PUTHHOCTb, JUCKUHE3HIO U
MoTopHble (nykryaruu. CoBpeMeHHbIH MeTaaHanus Xu et al.,
BktounBImi 35 uccnenoBannii U 1082 marpieHTa, TIOATBEPAWI
3HaunMoe ymyuiieHue obmero UPDRS-III u psijla OCHOBHBIX
MOTODHBIX JIoMeHOB Tmocsie DBS, HO OTMeTH/1 3HAaYUTeIbHO
60sTbLITYIO BapHabebHOCTh Pe3y IbTaToB JiIsl IOXO/KHY U peud [14].
VIMEeHHO aKcuaabHas CHMIITOMAaTHKa TIIpe/CcTaB/seT Haubosee
C/IOKHYI0 4acTb HHTepIpeTalliy HacTosulero ciaydas. [o
omepaluu y TauueHTa Habmogamuce freezing, propulsia,
retropulsia, lateropulsia u magenus. CucremaTuueckuii 0630p
Morton et al. 2024 roga, BKMOYMBIIMK 17 paHZOMU3HUPOBAHHBIX
vccnefoBaHui ¥ 333 mal{eHTa, He BBIBIJI 10C/Ie/[0BAaTeIbHOTO
3HaunMoro yiyumenus Timed Up and Go, Berg Balance Scale mm
yacToThl najenuit mocse DBS [10]. CnepoBaTenbHO, yMepeHHOe
BOCCTaHOB/IEHWE DaBHOBECHs B JIaHHOM cCiydae Oosee
(hU3MOJIOTUYHO, UeM OXKH/laHWe TO0JHOW HOpMaau3aluy MOXOAKU
TocJle yCTpaHeHHUs TpeMopa.

Bonee Toro, Janssen Daalen et al. B cuctematrueckom o63ope
2025 ropa nokasasnu, 4uto rocje ApycroponHeid STN-DBS y vactu
MalMeHTOB MOTYT BO3HWKATh WIM YCWIUBaThCs freezing u
HapyIIeHNs] PAaBHOBECHs; B KOHTPO/IMPYEMbIX BBIOOPKAX uacTOTa
TaKuX SIBJIeHUN cocTapsisia 15,9% mpotus 5,8% mpu best medical
treatment. XoTsi HacTosiiee HaOJIO/leHHMe KacaeTcs [JpYrou
MHIIEHH, 3TU pe3y/bTaThl MOAYEPKUBAIOT OOI[YI0 KOHLIEMLHIO:
appendicular motor improvement He rapaHTHUPYeT 5KBUBaJIEHTHOTO
BoccTaHoB/ieHust axial motor control [11]. CeTeBoii MeTaaHa/INU3
Guo et al., ony6mukoBaHHbii B 2026 rofy, [AOMOIHUTENIHLHO
roKasas, uto pe3ysbTar B oTHoweHur MDS-UPDRS III, FOG-Q u
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CKOPOCTH XO/bObI 3aBUCUT OT WCIIO/Ib3YeMO MHUILEHH U peXxuma
crumyssauy.  Takum  obOpasom, coBpemeHHas DBS  noykna
OLIEHMBAThCS He eJWHBIM II0Ka3aTeleM «yCIex/Heycliex», a o
oTJe/TbHBIM symptom-specific domains [15]. OTaenpHOe 3HaueHMe
rMmeeT KauecTBO JKU3HU. Tpemop, orpaHuueHye
CaMOCTOSITE/IBHOCTH M CTpax INafileHust CroCOOHBI CyI|eCTBEHHO
yxypmwats PDQ-39 gaxke mnpu COXpaHEHHOM KOTHUTHMBHOM
¢dyHkmu. B 06HOBEHHOM MeTaaHam3e Nogueira et al. 2025 roza
ObUTH BK/IIOUEHbI 42 HCCiefoBaHUS M 2767 TAalMeHTOB I10C/e
gBycropoHHedt STN-DBS. VYiyuiieHne KauecTBa  KM3HH
COXPaHSIOCh TpUbIM3UTeNEHO 10 36 MecsieB, TOr4a Kak K
MISITWIETHEMY CPOKY CpefiHHe 3HaueHHsl NpHOMDKaIMCh K
HCXO[HbIM, BEPOSITHO BCJIe/ICTBHE NIpOrpecCcupOBaHusl
HEMOTOPHBIX M aKCHalbHBIX TNpOsiB/ieHWH 3aboneBaHust [12].
KOTrHUTHBHBIM CTaTyC TakXe JO/DKEH BXOJWUTb B 00s3aTe/bHYIO
onleHKy DBS. Metaananmu3 Ning et al. 2026 roga, BkatounBLmii 10
PaHZOMU3UPOBaHHbIX UCC/IeI0BaHUM U 1274 naliieHTa, He BbISBUI
reHepaJM30BaHHOTO YXYALIeHUs O0O0Iiero KOTHUTHUBHOTO WX
HeUpOICUX1aTPHUUeCKOro cTaryca o CpaBHEHUIO c
Me/JIMKaMeHTO3HOW Teparuveld, OJHAKO TIOKa3an Hebosbloe
cnerpduueckoe yxygmenue verbal fluency u Stroop interference
performance [13]. IToaTomy coxpaneHne MoCA B JuHaMuKe He

WCK/TIOUaeT Heob6X0MMOCTH 6osee JieTalbHOr0
HelporCcUX0l10rM4eckoro MOHUTOPHHT .

Eumé ofHUM  onpejessiiolldM  KOMIIOHEHTOM  SIBJISIeTCS
nporpaMmupoBande. CoBpeMeHHass Mapajurma Oonblle He

OrpaHUYMBAETCsl BbIOOpPOM (pHKCHPOBAaHHBIX 3HaueHui amplitude,
pulse width u frequency. Image-guided programming, physiology-
guided contact selection u adaptive DBS m0o3BOJISIFOT TIOCTETIEHHO
NpUO/MIKATBCA K MHAUBHZYaTbHON — «ONTHMAalbHOW  /l03e»
CTUMYJISILIMH, TIPH KOTOPO# therapeutic window Makcumu3upyercst
MpY MHUHMMAa/bHOM aKkTHBALMM COCeAHUX CTpyKTyp [8]. [ns
TaJlaMUYeCKON CTUMYJISILIMK 3TO 0COOEHHO aKTyasbHO, MOCKO/IBKY
JlaTepaibHOe WM 3aiHee PaclipoCTpaHeHHe TOKa MOXKET BbI3bIBATh
rapecresuH, a pacrpocTpaHeHue B CTOPOHY
corticospinal/corticobulbar fibers - mbIieuHble CcOKpalrieHus: WK
nmusaptpuio. He MeHee BakHa Helipopeabwmutaius. DBS meHsieT
MaTOJIOTUUECKYI0 aKTMBHOCTh HeHpOHA/BHBIX CeTell, HO He
yCTpaHsieT aBTOMaTHYeCKH ChopMHpOBaBIIMecs 3a rofibl 60me3Hu
MaTo/IorTuuecKre JABUraresbHble crepeoturnsl. Cochrane review
Ernst et al. moATBep)XAaeT MOJIOKUTE/bHOE BIIUSIHUE Pa3/IMYHbIX
BapUaHTOB (U3MUECKUX YIPaKHEHUHA Ha MOTOPHYIO (PYHKLMIO U
KauecTBO JKM3HM 1pu  OonesHu  IlapkMHCOHA, TPUUEM
gait/balance/functional training oTHOCUTCS K KJIMHHUYECKH
3HAYMMbBIM HarpaBieHusiM [18].

IIpakTrveckass Mofens couetaHusi DBS u  wHTeHCHMBHOU
peabuurariyi 6bi1a mpezacTasieHa Ferriero et al. B 2025 roay.
ABTOpBI NMPUMEHS/IM YKpeIlJIeHHe MBI I/IeYeBOro U Ta30BOrO
rosica, cTabum3anuo TYJIOBHILA, KOOD/JHHALIOHHYIO
TPEHUPOBKY, YTpa)XHEHWsi Ha CTaTMYeckoe M JMHaMHUecKoe
paBHOBecHe, gait training 1 ¢pyHKIMOHAIBHOE epeobyuenue [19].
OTOT NMpHUHIMI 0COOEHHO aKTyasleH [JIs HacCTOSILLero MNaljueHTa,
MOCKOJIbKY MCXofHble freezing u moctypanbHasi HeCTabUIBHOCTh
¢hopMHpOBa/IM CaMOCTOSITE/IbHYHO peabH/IMTalMOHHYI0 po6iemMy

He3aBUCHMO OT CTelleHW TofaB/ieHust Tpemopa. Hakower,
pe3ysbtar  DBS  HeoOX0OfMMO  COMOCTAaBAATE C  PUCKOM
BMelllaTe/IbCTBa. CoBpemeHHast Jl0KasaTesibHast Oasa

TMO/ITBEP)KAAET CYILECTBEHHbIM KIMHUYECKUH MOTeHIHaA MeToja,
OJJHOBDEMEHHO [eMOHCTPUPYSl BEpPOSITHOCTb TeMOpparuueckux,
WH(EKLMOHHBIX, allapaTHbIX, KOTHUTUBHBIX U stimulation-related
ocnoxxHenuii [4,13]. VimenHo moatomy Hanbosiee 060CHOBAHHOM
SBJ/IIeTCS. MOJe/Ib HelpepblBHOIO BefleHWs MaldeHTa: patient
selection — stereotactic planning — implantation — imaging
verification — programming - medication optimization -
rehabilitation — longitudinal reassessment.

IpencraBneHHbld  Cly4yal  /leMOHCTPUpYeT, UTO  IIpU
BbIP&KEHHOM TPEMOp-PUTHJHOM (eHoTure Tanamuyeckas DBS
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MOXeT 00ecreunTb 3HAuUTeNbHOE YMeHbllleHHe Haubosee
VHBA/IMIV3UPYIOIEr0 TPeMOpa, HO akCHaibHas AUCYHKIUS
TpeByeT OT/Ae/NLHOW TeparieBTUUEeCKON CTparervd. JTO [ejaer
MYJ/IbTUMO/IA/IbHYIO OLIEHKY 3HauuTe/bHO 60siee MH(OPMATHUBHOM,
YyeM IPOCTOe 3aK/II0UeHHe O «II0JI0KUTeTbHOM pe3ysibTaTe DBS».

4. 3AKNMIOYEHUE

Conclusion

JByCTOpOHHSISI riybokast CTUMYJISILIUST
3a[iHEeBEHTPOJIaTepasbHOM TajlaMUuecKod 06/1acTy MpefCTaBseT
cob0ii BO3MOXKHYIO HEHpPOMOJYJSIMOHHYIO CTPaTervio Tpu
BBID&KEHHOM (papMaKoOpe3nCTeHTHOM TpPeMOPHOM KOMITOHEHTe
60s1e3H1 ITapkuHCOHa. IpencraBneHHbIH raLueHT
XapaKTepu30BasICs JJIUTe/bHbIM TeueHHeM 3abosieBanus, Hoehn—
Yahr IV cragueii, Bblpa)keHHBIM TPEMOP-PUTHIHBIM CHH/IPOMOM U
TSDKENBIMUA  aKCHA/IbHBIMU  HapylleHusiMU. IIpuMeHenue frame-
based crepeorakcun Zamorano—Duchovny, MSCT-HaBurauumu,
IByCTOPOHHeld uMmruiaHTariud Medtronic DBS-3mektposoB u
TI0C/Ie/[YIOIIeTOo WH/IIBUAYaTTbHOTO TIPOrPaMMUPOBAHHUS
M03BOJIM/IO C(HOPMHUPOBATh KOMIUIEKCHYI0 HeHpOXHUPYpPriuuecKyro
crparernio. KnvHW4ecknii mpoduib OoTBeTa XapaKTepH30BajCs
MperMYIIIeCTBeHHbIM ~ yMeHbIIeHHeM TpeMopa, Torja Kak
OpafiuKviHe3us, pUrMAHOCTb, freezing W  mocTypanbHas
HeyCTOWYMBOCTb U3MEHSUINCh  Oosiee  ymepeHHO. Ilo3Tomy
ONTUMAaJIbHOE BeZleHHe N0/I00HBIX NALUeHTOB [JO/DKHO 00beANHSATD
HEUPOCTUMYJISILIUIO, (hapmakoTeparnuio u IJTATETBHYI0
Lie/IeHarpaB/IeHHY0 HelpopeabuMTaluio.

DECLARATIONS

Declarations

Author contributions

Conceptualization; Methodology; Investigation; Data curation; Writing
— original draft; Writing — review & editing. All authors have read and
agreed to the published version of the manuscript.

Funding
This research received no external funding.

Ethics approval

The case report was prepared in accordance with the principles of the
Declaration of Helsinki; publication of the anonymised clinical data
was approved by the local ethics committee of the Specialized
Scientific and  Practical Center for Neurosurgery and
Neurorehabilitation at the Samarkand State Medical University.

Informed consent

Written informed consent was obtained from the patient for publication
of this case report and the accompanying anonymised images.

Data availability statement

The data supporting this case report are presented in the tables and
figures of this article; further anonymised clinical records are available
from the authors on reasonable request.

Conflict of interest
The authors declare no conflict of interest.

Generative Al disclosure

Generative Al (Claude, Anthropic) was used in the editorial preparation
of this article: for language editing, translation of the title, abstract and
keywords between Uzbek, Russian and English, preparation of the
extended English summary from the authors' text, and formatting of the
reference list. No data, results or conclusions were generated by Al The
authors are responsible for the content of the publication.

EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbili pechepam Ha aH2/1ulickom
sA3blKe

Research Focus International Scientific Journal 5(9) (2026) 52-61

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 and remodelling of basal ganglia—
thalamo-cortical networks produce bradykinesia, rigidity, rest tremor
and postural instability; with progression, gait disorders, freezing and
autonomic, sleep, cognitive and affective disturbances further reduce
independence and quality of life. Long-term levodopa therapy is
complicated by wearing-off, unpredictable OFF periods and
dyskinesias, so the selection of candidates for deep brain stimulation
(DBS) now relies on the individual motor phenotype, levodopa
responsiveness, the severity of tremor and dyskinesias, axial symptoms,
the cognitive and psychiatric profile and the patient's expectations
rather than on disease duration alone. The subthalamic nucleus and the
internal globus pallidus are the classical DBS targets in PD, whereas the
ventral motor thalamus (Vim and the adjacent ventrolateral territories)
is traditionally regarded as a highly effective target for drug-resistant
tremor. Marked tremor suppression, however, is not equivalent to full
motor recovery, and freezing of gait, balance and postural responses
remain the most difficult domains. The article presents a case of
bilateral thalamic DBS in advanced tremor-rigid PD with severe axial
dysfunction and describes a multimodal assessment of its outcomes.

Materials and methods

The patient was a 44-year-old man whose disease began in 2008, about
17 years before surgery, with weakness and tremor of the hands,
followed by progressive tremor of the upper and lower limbs, leg
weakness, imbalance and difficulty in walking independently. By
August 2025 he had constant limb tremor, dizziness, marked instability
when standing and walking, episodes of inability to stop a movement
once started, involuntary movements of the shoulder girdle, periodic
falls and general weakness; before admission he had irregularly taken
Konfundus, one tablet three to five times a day. Examination revealed
hypomimia, marked hypokinesia, rest tremor, plastic hypertonia and
rigidity, small-step gait with freezing, and propulsion, lateropulsion and
retropulsion; autonomic disturbances included constipation and
episodes of urinary retention. The disease corresponded to Hoehn—Yahr
stage IV, with a Karnofsky Performance Status of 70. High-field MRI
showed signs of PD, cerebral microangiopathy and signal changes in
the substantia nigra with the "swallow tail" phenomenon, without
structural lesions that could cause secondary parkinsonism. On 28
August 2025 bilateral DBS was performed. The Zamorano—Duchovny
frame (Inomed, Germany) was fixed under local anaesthesia,
stereotactic MSCT was acquired and the DICOM data were planned
with Medtronic DBS navigation software; under general endotracheal
anaesthesia in the semi-sitting position, Medtronic electrodes were
implanted sequentially on the right and on the left through 14-mm burr
holes into the posterior ventrolateral thalamic nuclei documented in the
operative protocol, under intraoperative C-arm fluoroscopy. The pulse
generator was placed in a subcutaneous pocket in the right upper chest.
Programming began about two weeks after implantation with a
sequential monopolar review. Outcomes were assessed before surgery
(OFF and ON medication) and at 1, 3, 6 and 12 months with MDS-
UPDRS parts I-1V, the Hoehn—Yahr stage, the Schwab and England
scale, PDQ-39, MoCA, the Berg Balance Scale, the Timed Up and Go
test, the Freezing of Gait Questionnaire (FOG-Q) and the levodopa
equivalent daily dose (LEDD).

Results and discussion

The postoperative course was free of new clinically significant focal
deficit. Control MSCT showed symmetrical bilateral electrodes with
their distal parts within the planned thalamic region, no intracerebral
haemorrhage and a small residual frontal pneumocephalus without
mass effect, and the patient was discharged on 30 August 2025.
Stimulation used contact 1- on both sides (C+/1-) at 2.4 and 2.2 mA, 60
ps and 150 Hz, with therapeutic windows of 1.3-3.5 and 1.4-3.4 mA;
paraesthesia and mild dysarthria appeared at high amplitudes. The most
pronounced response concerned tremor, with a reduction of
approximately 85% and 80% for the right- and left-sided stimulation,
whereas rigidity and bradykinesia decreased less and freezing and
postural instability persisted in part. At 12 months, MDS-UPDRS III in
the OFF state decreased from 64 to 39 (by 39.1%), the tremor subscore
from 20 to 4 (by 80.0%), the rigidity subscore by 25.0% and the
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bradykinesia subscore by 22.2%; MDS-UPDRS IV decreased by 45.5%
and the PDQ-39 summary index by 37.0%. The Berg Balance Scale
score improved by 12 points, the Timed Up and Go time by 34.7% and
FOG-Q by 38.9%; the Schwab and England score rose from 50% to
75%, MoCA changed from 25 to 26 points and LEDD fell from 850 to
750 mg/day. Neurorehabilitation focused on axial symptoms and
included repeated sit-to-stand transitions, movement amplitude and
step-length training, weight shifting, reactive postural responses, safe
turning, passing through narrow spaces, visual and auditory cueing with
rhythmic auditory stimulation, static and dynamic balance, trunk and
limb strengthening and dual-task walking. The response profile
corresponded mainly to the tremor-suppressive effect of thalamic
stimulation, while gains in gait, postural control and independence were
slower and smaller.

Conclusion and contribution

Bilateral DBS of the posterior ventrolateral thalamic region is a possible
neuromodulation strategy when a drug-resistant tremor component
dominates the clinical picture of PD. In this patient with long disease
duration, Hoehn—Yahr stage 1V, a severe tremor-rigid syndrome and
marked axial disturbances, frame-based Zamorano—Duchovny
stereotaxy, MSCT navigation, bilateral implantation of Medtronic
electrodes and individual programming formed a comprehensive
neurosurgical strategy. The response was dominated by tremor
reduction, whereas bradykinesia, rigidity, freezing and postural
instability changed more moderately, in line with published evidence
that thalamic stimulation is not the functional equivalent of STN or GPi
stimulation and that DBS does not consistently improve balance, gait or
falls. DBS outcomes should therefore be assessed by separate
symptom-specific domains, including quality of life and cognition, and
the optimal management of such patients should combine
neurostimulation, = pharmacotherapy and long-term targeted
neurorehabilitation within a continuous pathway from patient selection
to longitudinal reassessment.
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