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Electrical stimulation of the “cribriform” subthalamic

nucleus in Parkinson’s disease
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Perivascular spaces (Virchov—Robin spaces, VRS) surround the walls of vessels along their route from the subarachnoid space through the brain parenchyma.
Dilated VRS are often observed by MRI in healthy people. They can be a rare cause of neurological disorders. In the literature there are a small number of cases
with VRS being a probable cause of the parkinsonian syndrome or affecting the course of Parkinson’s disease (PD). We report our observation of the PD patient
with complications of antiparkinsonian therapy who underwent bilateral deep brain stimulation (DBS) of the subthalamic nucleus (STN). The localization of VRS
in the STN projection probably changed the clinical course of the disease but didn't influence the outcomes of stimutation of the “cribriform” STN.
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Baenenne

[NepuBacKyasipHBIE TPOCTPAHCTBA, MM TIPOCTpaHCTBa Bupxo-
Ba—Pobuna (I1BP), npeacraBnsior co0oii 1ieaeBUaHbIE TIPO-
CTPaHCTBA, OKPYXalollne CTEeHKU MepdOpUpyIOIINX COCYI0B
TOJIOBHOTO MO3Ta IO XOIy MX ABMXCHHUS M3 CyOapaxHOUIAb-
HOro MpocTpaHCcTBa B mapeHxumy mosra. He6ombuive TTBP
(MeHee 2 MM B THaMeTpe) HaOIOMAIOTCSA Y JIFOIEH BCeX BO3PACT-
HBIX TPYII U HE MPEICTABISIOT CO00il OTKIOHEHHE OT HOPMBbI.
C Bozpactom [1BP obHapyxuBatotcs vaie [1]. PacmpeHHblie
[1BP (6onee 2 MM B iuameTpe, «<KpUOJIIOPHI») IIPUHSITO CYUTATh
MPU3HAKOM HOpMajbHOTo cTapeHust Mosra [2]. CTout oTme-
THUTb, YTO HEKOTOPbIE MOP(HOJIOTHU TTOABEPralOT COMHEHUIO Ha-
mauue [1BP 3, 4].

Kpymnneie [1BP B HEKOTOpPBIX ClTyyasx MOTYT BbI3bIBaTh HEBPO-
JIornyeckue HapyuieHus [2, 6—16]. KpaiiHe penxko BcTpeyaio-
Hyecss MHOXKECTBEHHBIC, OCOOCHHO IBYCTOPOHHME, PACIIM-
pennble [1BP HasbiBaloT kpuOpo3HbIMU. B nuteparype cyiie-
CTBYIOT e IMHIYHBIC MyOIMKALINH, TIOCBSAIICHHBIE BO3MOKHOMY
yyacTuio pacuipeHHbIX [IBP B pa3BuTum mapKuHCOHMUECKOTO
CUHJIPOMa, BIVSTHUIO Ha KITMHUYECKYI0 KapThHY Oone3Hu [Tap-
kuHcoHa (BIT) umu Ha pe3ynbTaThl HEHPOXUPYPTUUECKOTO Jie-
YEeHUS.

MbI nipeacTaBiasieM HabmoaeHue naueHTku ¢ bIT, onepupo-
BaHHOIA TI0 MTOBOAY OCJTOXHEHUIA UTUTETBHON To(paMIH3aMe-
ctutenbHoi Tepanun. Jlokanuzauus [1BP B cyotanammuueckom
sape (STN) rojoBHOro Mosra, XMpypruyeckoi MUIIEHU st
XPOHUYECKOH 3MEKTPOCTUMYJISILIMU, BEPOSTHO, U3MEHIIA Te-
yeHue bI1, Ho He TTOBJMSIA HA PE3YIBTAT ANEKTPOCTUMYJISLIAM
KkpuoposHoro STN.

Komnmyeckwuii cryqaid

B OTAY «<HMMUII weitpoxupyprun uMm. akan. H.H. Bypnenko»
obpaTunach 57-netHsasa nauuentka I1. ¢ 12-1eTHUM aHAMHE30M
BII. 3aboneBaHue MaHU(PECTUPOBAIO C HAPYIIEHUS MEJIKOi
MOTOPHMKHM M CKOBAaHHOCTH TpaBoil pyku. [amTenbHOE Bpems
MalreHTKa TPUHUMAJIa TIPAMUIIEKCON U aMaHTaauH C TOJI0-
sxkutenbHbIM 3dexrom. Uepes 9 et B cBSI3M ¢ HapacTaHUEM
TSDKECTH TTApKMHCOHMYECKOTO CMHIPOMA K Tepanuu ObLT 10-
0apJieH rpemnapar JeBoaoIbl. JlocTaTo4yHO OBICTPO (B TeUeHUE
MOJIyToia) MPUCOETUHWINCH JIeKApCTBEHHBIC TUCKMHE3UH, a
3aTeM BbIpakKeHHbIe MOTOPHBIE (DIyKTyalluu B Buje (heHOMe-
HoB ON—OFFE oTcpoueHHBIX BKIIOYEHMI, UCTOIICHUS Jeii-
CTBUSI Pa30BOIA U CYTOUHOI 7103 JIEBOAOIIBI.

Ha MoMmeHT oOpaileHMsl KIMHUYEeCKas KapTUHa Oblaa Tpef-
CTaBJieHa [BYCTOPOHHUM MAaPKUHCOHWUYECKUM CUHIPOMOM
CO 3HAUUTEJbHBIM MPE0OJalaHUEM JBUTATENbHBIX Hapylle-
HUI B MpPaBbIX KOHEUHOCTSIX, YMEPEHHBIMU MOCTYpaTbHBIMU
paccTpoiicTBaMu, KpaHUoOLepBUKanbHOM auctoHueit OFF-
nepuona. [lasonBurateabHbIX, MUPAMUIHBIX, KOOPAMHATOP-
HBIX, YYBCTBUTEJbHBIX HapyllleHUil He BbisgBiaeHO. Ha (one
MpueMa JIeBOIOIBI HAOMIOANCS CYLIECTBEHHBIN perpecc ru-
MOKUHE3UM U PUTMAHOCTH, YIydllleHUue XOAb0bI U PaBHOBECHSI.
B 1o xe BpeMsl oTMeYaIuCh QUCKUHE3UH «TTHMKA JA03bl» B BUIE
reHepaIM30BaHHOTO XOpeoaTeTo3a ¢ NpeodafaHKieM B ITPaBbIX
KoHeyHOCTsAX. CyTouHas JIeBOMOMOIKBUBAICHTHAS 1032 TPO-
TUBOMAPKMHCOHMYECKUX TIperapaToB cocTapisia 1150 mMr/cyr,
BpeMsI IEHCTBYS Pa30BOI 103bI JIEBOAOIBI — MEHee 3 4.

JI1sT KOMMYEeCTBEHHOM XapaKTepUCTUKN TMapKIMHCOHUYECKOTO
CHHIPOMa M OCJIOXHCHWIA HO(paMUH3aMECTUTEIbHOM Tepa-
MUK MCTIONb30BAIM YHUGDUIIMPOBAHHYIO PEUTUHIOBYIO ILIKATY
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oueHku BIT (UPDRS). OtnenbHO paccuuThiBaiu TMOKa3aTe-
JI TUTOKWUHE3UW U PUTUIHOCTH [UIS MIPaBbIX U JIEBBIX KOHEU-
HocTeil. TToBceTHEBHYI0 aKTMBHOCTH OIICHWBAIM IO IIKAJIE
[I1Baba—MHrnanga, KayecTBo XKNU3HU — Mo onpocHuKy PDQ-39.
[ManueHTke Takxe OBLIO MPOBENEHO HEWPONCHUXOIOTMYECKOe
obcnemoBanre (MoHpeanbcKasl IIKala OLEHKM KOTHUTHBHBIX
ynxuuit — MoCA, Barapest nooHoii puchyHkuuun — FAB).
KommHmyeckue JaHHBIe TAMEHTKY TIPEACTaBICHEI B TA0I. 1.

Hanunuue y manyeHTKY MHBATMAN3UPYIOILIMX MOTOPHBIX (DIyKTY-
allMi 1 J1eKapCTBEHHBIX TUCKUHE3UI, COXpaHSBIIMXCS Ha (OHEe
(bapmakosornueckoit KOppeKUM, Mpu BBICOKON YyBCTBUTE/b-
HOCTH MApPKUHCOHUYECKOTO CUHAPOMA K Tperaparam JIEBOIOITbI
MOCJTYXXKWJIO TIOKa3aHUEM JIJ1s1 HEUPOXUPYPTUUECKOTO JIEYEHHSI.

[MauuenTke ObL1a BoimonHeHa MPT ronoBHOro Mo3ra Ha arnrna-
pare ¢ unaykuueii 3,0 T: B pexxumax T2 u SWAN B 1eBoit HOXKe
Mosra B ipoekuuy STN 1 3amHeil cyoTamaMirdeckoit 001acT,
a TaKXe B MPOEKIMU BHYTPEHHETO CerMeHTa OJIeHOro Iapa
(GPi) cneBa ObUIO BBISIBAEHO HECKOJIBbKO KPYMHBIX OKPYIJIBIX
00pa3oBaHUii, 10 UHTEHCUBHOCTH CUTHAJIa COOTBETCTBYIOIINX
LepedpocnuHaabHOi Xuakocty (puc. 1). Jlokanuzaius o0-
pa30BaHMiA, a TAKKE MHTCHCHBHOCTD CUTHAJTA C HAMOOJBIICH
BEPOSITHOCTBIO CBUAETEIbCTBOBAIM B IMOJb3Y PACIIMPEHHBIX
ITBP. [Inst o1ieHKK BO3BMOXHOCTH TJTyOOKOI CTUMYJISILIMU MO3ra
(deep brain stimulation — DBS) ¢ mumrensio B Buae STN maim-
€HTKe ObUIO MpPOBENEeHO AOMOJHUTENbHOe MP-uccnenosanue
B pexkume DTI ¢ mocrenyrorieit TpexMepHO peKOHCTPYKIIHEH
KOPTUKOCITMHAIBHBIX TPAKTOB, KOTOPOE MPOAEMOHCTPUPOBATIO
B3aumopactojoxenue pactupeHHbix [1BP, STN u xopruko-
CTIIMHAJIBHBIX TPAKTOB.

CrepeoTakcmdeckast IMIUTAHTALIUS 3JEKTPOIOB TSI XPOHIYE-
cKoii anekTpoctumysiuuy B STN ¢ AByX CTOPOH Oblja MpoBe-
neHa 1o mpuHATOH B LleHTpe Metomnke. CTepeoTakKCHIECKIe
pacueThl 1eu B ieBoM STN ObUIHM CKOPPEKTUPOBAHBI C YIETOM
Jokanuzauuu pacupenHoro ITBP, o ero nepeaHe-narepaib-
Hol rpanuie. Onepaiiysi PoBOAUIACH C TPUMEHEHUEM METO-
MKW MUKPO3JIeKTpoaHoi peructpauuu (MOP). Makcumars-
Has 3apernctpupoBanHasg aiuHa STN o Tpaekropusy MOP
cocTtaBmiia ciieBa 6 MM, cripaBa — 5,5 MMm. MOP ciieBa mpoBene-
Ha TI0 2 TPaeKTOPHUSIM, CIIpaBa — 110 3 TPaeKTOPHSIM.

AKTMBHOCTbH HEMPOHOB HabJIIO/Ia)IaCh PABHOMEPHO Ha MPOTS-
JKEeHUH BceX TpaekTopmii. Beero B xome MOP 3aperucrpupoa-
Ha aKTMBHOCTb 62 HElipoHOB: 36 — B JIeBOM TONyLIapuu, 26 —
B IIPaBOM TONYIIapuy. AKTUBHOCT HelipoHoB STN xapakTe-
pu3oBajiach cpenHeir yactoroit 41 umn/c (31-56 mmm/c) co
cpenHuM Koaduuumentom Bapuauuu 1,1 (0,9—1,2). Tlopcainb-
Hele otaeabl STN ObUTM TMpencTaBIeHBl MPEUMMYLIECTBEHHO
MaYeYHO! aKTUBHOCTBIO C BEICOKOM BAPHMATUBHOCTHIO MEXIM-
MyJIbCHBIX MHTEPBAJIOB, BEHTPAIbHBIC OTACIBI XapaKTepU30-
BaJMCh TOHWYECKMM MATTePHOM aKTUBHOCTU C 00Jiee HU3KUM
Koa(pPULIMEHTOM BapHallii U 60Jsiee BHICOKOM YacTOTOM pas-
psinoB. CpaBHUTEIbHBIN aHAIN3 HEHPOHHOI akTUBHOCTH STN
JIEBOTO 1 TIPABOTO MOJTYIIAPUIl He TIOKa3aJl 3HAUMMBIX Pa3IMIniz
110 0a30BbIM MapaMeTpaM — CPeIHeN YacToTe pa3psiioB, KO3g-
(OUIMEHTY Bapvaluy M WHIEKCY aCUMMETPHUU (OTHOIIEHUE
MEIMaHHI K CPeTHEMY MEKXUMITYJIbCHOMY MHTEPBANTY). AHAIN3
BbI3BAHHOI aKTMBHOCTU HelipoHOB STN M03BONMA BBIAEAUTD
22 (35%) weiipoHa, pearupylolide Ha JBUTAaTeIbHbIE TECTHI.
[pu atom 15 (42%) HeiipoHOB ObLIM OOHAPYXEHBI B JIEBOM
STN, u 7 (27%) — B ipaBOM. B oT/miame OT mpaBoro IMoJyiia-
pus, TIe BCe MOTOPHBIE KJICTKM HAOMIONATNCh B JOPCATBHBIX
OTaeNaX, MOTOPHBIE HEMPOHBI JIEBOro (KpUOPO3HOro) Moy-
HIapust 0OHAPYKMBANCH TAKKE B BEHTpaIbHBIX oTae ax STN.
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Ta6mua 1. Knmnnyeckue xapakrepuctuku nauuentku I1. 10 onepamuu u Ha done aBycroponneii crumynsuuu STN

Table 1. Clinical characteristics of patient P. before operation and on bilateral STN-DBS

Mokasatennb / Parameter

UPDRS-I

OFF

ON
UPDRS-IIl OFF

funokueans UPDRS-III OFF (nyHkTbl 23-26 wkans!) /
Hypokinesia UPDRS-III OFF (points 23-26 of the scale)

npasble KOHeYHOCTK / right side
neBble KOHeYHoCTU / left side

MbiweyHas purugHocts UPDRS-III OFF (myHKT 22 wikansi) /
Rigidity UPDRS-III OFF (point 22 of the scale)

npasble KOHeYHocTu / right side
neBble KOHeYHoCTM / left side
UPDRS-III ON
UPDRS-IV
Lkana LUsa6a—Hrnavpa, % / Schwab—England, %
OFF
ON
PDQ-39
JleBoponoakemBaneHTHas fosa, mr/ Levodopa equivalent dose, mg
[o3a nesogonsl, Mr / Levodopa dose, mg
MoCA
FAB

WcxopHo / Ha chone rny6okoii ctumynsayum mosra / On DBS
Before operation yepe3 3 mec / in 3 months  4epe3 6 mec / in 6 months
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13 1 2
0 1 2
43 8 9
13 2 1
6
5 0 0
2 0 0
8 6 8
8 0 3
50 80 90
100 100 100
82 53 66
1150 450 450
750 150 150
26 28 28
17 17 18

Puc. 1. MP- TOMOl‘p‘rlMMbI nanuentku I1.
Cpe31)1 " Npe)KMMLI — T2 akcmambhblit; B — T2 dpoHTATbHDIIL;

— SWAN akcuanbhblit; D — SWAN (l)pOHTaanLm E- DWICTpeX-
Mepﬂon TpaKTor ac%men F — T1 akcuanbHbIit (nocneonepauuoaﬂaﬂ
KOHTpOJIbHAs M
Crpenka 1 H% ciupeHHblie [IBP B o6nactu STN; crpenka 2 — pac-
upennbie [IBP B o0nactn BHyTpeHHEro CermMeHTa GJeIHOr0 iapa;
3 — anekTpo, MMIIaHTHPOoBaHHbI B STN

Fig. 1. MRI of patient P.

Images and slices: A, T2 axial; B, T2 coronal; C, SWAN axial; D, SWAN

frontal; E, DWI with 3D tractography, and F, T1 axial (postoperative

control MR[)

Arrow 1, dilated VRS in the STN area; arrow 2, dilated VRS in the
globus pallldus internus area; arrow 3, lead i imp lanted in the STN
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Ha puc. 1F npexncraBnens! nocneonepaunoHHbie MP-tomo-
rpammMbl nanueHTKu I1. CTpenku yKasbplBaloT Ha 3JEKTPObI,
nmipTanTapoBaHHeie B STN. PamoM ¢ JIeBBIM 371eKTPOIOM
BU3YaIM3UPYETCsl HEOObIIOE KOJIMYECTBO KPOBU B ONHOU M3
KpUOJIOP, YTO KOCBEHHO CBUIETEIBCTBYET 00 OTCYTCTBUU CO-
OOIIEHUS MEXTY TOJTOCTSIMHU.

Ha ¢one moctosuHoit DBS STN y maumeHTKH 3HAYMTEITh-
HO VJAYYIIMIMCh MOTOpHbIE (PyHKUMU (Tada. 1). ITpu KoH-
TPOJILHOM OCMOTpE 4epe3 6 Mec IMOCie ONepaluy TIKECTh
nBuratenbHbeIX HapymeHuit mo mkare UPDRS-III B OFF-
neprione cHU3MIach Ha 79%. I1pu 9TOM TUITOKMHE3US U pHU-
TMIHOCTh B IPaBbIX KOHEUHOCTSX yMeHbIIMIach Ha 94%, B
JeBbIX KoHevuHocTsIX — Ha 50%. [loBceqHeBHast aKTMBHOCTD
B OFF-MeIuKaMeHTO3HOM COCTOSIHMM yBeandmaach 10 90%
mo kane [lIBada—WHrnanma. Takke oTMeUeHbI CHMXKEHUE
TSDKECTH MOTOPHBIX (DIYKTyaLuii M OUCKUHE3WHd Ha 62,5%
no mkane UPDRS-IV u perpecc OFF-mucronun. Cyrounas
SKBMBaJICHTHAs J03bI JIEBOIOIBI CHIKeHA Ha 61%, B Tepanmuu
COXpaHEHBI MTPaMUIIEKCOJI 3 MT/CYT | JICBOIOIa/0eHCepas
150 mr/cyr. OT™MeuYeHO yiaydleHue KayecTBa xu3Hu Ha 20%
no mkajne PDQ-39. KorHUTUBHBIN cTaTyc HE UMeJ OTpULia-
TeJIbHON TMHAMUKU TIO0 CPAaBHEHMIO C TPeAoIepalliOHHBIM
YPOBHEM.

Oo0cyxenne

[TBP okpyxatoT cTeHKU apTepualbHbIX COCYI0B U MPOCIEKU-
BAIOTCS OT CyDapaXHOUIATHLHOTO TPOCTPAHCTBA B MO3TOBOA TTa-
peHxuMe 10 YpoBHS apTepuoJ. Psaa aBropos cuntaet, uto [IBP
OKPYXaloT U BeHO3HbIe cocynbl. HapyxHyto crenky [TIBP dop-
MUpYeT MOTPaHWYHAS TMaibHAs MeMOpaHa, MOKpPbIBAIOLIAS
MapeHXMMY MO3ra. Y KanuUISIPHOTO KOHIIA apTepHOJIbl 6a3alb-
Has MeMOpaHa TJIMATbHON KJICTKM COSIUHSIETCS C COCYIUCTOM
MeMOpaHoit, TeM cambIM 3ambikast [IBP (puc. 2) [1, 5].

Pacimpennsie TIBP (>2 mMM) Berpevatores npu MPT y 1,6%
3J0POBBIX MHIMBUIYYMOB 1, KaK TIPABMIIO, HE SIBJISTIOTCS ITaTo-
norueii [4]. UckimoueHne coCTaBIsAIOT pefKKe CIydan TMraHT-
CKHUX U MHOxecTBeHHBIX [IBP, oxasbiBaromux macc-3¢ghexT.
Mexanusmbl paciupenus [1BP 1o HacTosiero BpeMeHM He-
U3BECTHBI.

[pemnoxeHo HECKOIBKO TEOPUIA, B TOM YHCIIE:

* atpodusl OKpyxXarolleit MO3roBoii MapeHXUMBbI;

* [epPUBACKY/ISIPHAS IIOTePsT MUEINHA;

* UCTOHYEHME aIBEHTULINY;

* M3MEHEHMeE MTPOHUIIAEMOCTH COCYIMCTOM CTEHKMU;
* HapyleHue TMM(ATUYECKOTo OTTOKA,

* MOBBIIIEHHASI U3BUTOCTb apTepro [4].

[To noxanu3zanuu BHIIEASIOT TPY TUMA pactiupeHHbIx [1BP:

* [ Tun — GazagbHbIEC TAHTIUM;

* II Tvm — rpaHuLa ceporo 1 OeJI0ro BelecTBa H0aeil 00Mb-
1IOTO MO3Ta;

* I tum — cpenHuii Mmo3r [1].

Knunnueckue nposipneHus pacupeHHbix [IBP MoxHo yc-
JIOBHO pa3feiuTh Ha ABe rpymmbl. [lepBasg mpencraBieHa
TUNIEPTEH3UOHHO-TUAPOLIE(ATbHBIM ~ CUHIPOMOM, BO3HHU-
KaloLUM B pe3yJibTaTe 00CTPYKLMU JUKBOPHBIX MyTel B ro-
JoBHOM Mo3re [7—12]. Bropas o0beAMHSET LIUPOKUI CIIEKTP
0YaroBBIX HEBPOJIOTMYECKUX CUMIITOMOB: HapyIICHMS TIONei
3peHus [13], HeBpanarusi TpoitHUYHOTO Hepsa [14], remuda-
LMaibHbLA crasm [15], xopes [16], a TakKe MapKUHCOHMYE-
CKUI CUHIPOM.
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JIumdatnyeckas
cuctema/
Cy6apaxHonaanbHoe Lymphatic system
MPOCTPaHCTBO /

Subarachnoid space

CoefiMHeHVE MATKOI MO3roBOM
060/104KM KOpbl 1 COCYAoB /
Junction of the cortical pia
MBP/ mater and vessels

Virchov-Robin spaces

CoepiHeHMe 6a3anbHbIx MeMbpaH
K 1 3HgoTenus /

Junction of the glial basal
membranes and endothelium

MorpaHnyHas nnactuHKa/rva / Lamina terminalis/glia
Crenka cocypa / Wall of the vessel
Msrkas mosrosas obonouka / Pia mater

Puc. 2. Crpykrypa [IBP
Fig. 2. Structure of perivascular spaces

Pa3BuTHe MapKUHCOHMYECKOTO CHHAPOMA Y MAlMeHTOB C T'M-
ranTckumu T1BP ommcano B Heckonbkux padoTtax. M. Krause
n coasr. (2005), A. Shoelbi 1 coaBt. (2017) onucanu pa3BuTUe
reMUNaPKUHCOHMU3MA B KOHEUHOCTSIX, KOHTPJIaTepaJIbHBIX pac-
mupeHHbIM [IBP B HOXXKe Mo3ra 1 cpeHeM Mo3re (BKIIouast
KpacHoe SApo W YepHYIo cyOcTaHUuI0). B mpenacraBieHHBIX
HaOIIOJICHISIX Y TTAIIEHTOB OBLTO BHISIBICHO OTHOCTOPOHHEE
CHIKEHME MPeCHMHANTUYeCKOTo 3axBaTa 1o(paMuHa B CTpUATY-
Me TT0 JaHHBIM TIO3UTPOHHO-3MUCCUOHHOI TOMOTpauu, 4TO
TPAKTOBAJIOCh aBTOPaMH KakK (DaKTOp, MCKIIOUYAIOIINI MIMO-
naruyeckyto BIT [17, 18]. B To e BpeMst onmicaHHbIE B CTaThe
C.E. Papayiannis u coasr. (2003) cuMIITOMBI TAPKUHCOHU3MA Y
MaLMEHTKH Mpeobnagaiy ¢ UIcuIaTepaabHOi CTOPOHBI MO OT-
HOLIEHMIO K ruraHTckomy [1BP, jokanu3zoBaHHOMY B CpelHeM
MO3Tre, pacipoCTpaHsIOIIEMyCs 10 MOCTa M TalaMyca M BbI3bI-
BalOIIEMy KOMIIPECCUIO BOAOMPOBOAA. ABTOPHI MOMYEPKUBA-
10T KpaTKOBPEMEHHOCTh 3(PeKTa JIeBOAOIbI U MTOTPEOHOCTH B
HIYHTUPYIOLIEH onepaluyl y TaHHOM MatueHTky [19].

Psan aBTOpoB 3aTpymHsieTCs MpoBeCTH AuddepeHInaTbHbIN
JIaTHO3 MEXKITY TAPKIMHCOHNYECKAM CHHIPOMOM Ha (hOoHE pac-
wpeHHbIx [1BP u BIT, a Takxe ipyrumMu cxonHbIMU 3a00/1€Ba-
HUSMHA (IEMEHINS ¢ TeablaMy JIeBU, COCYIMCTHIN TapKIHCO-
HU3M). ¥ maiueHTKy, omcanHoii S.H. Mehta u coaBr. (2013),
CHMIITOMBI MTAPKMHCOHM3MA JOMMHUPOBAIN C UIICHIIATepaTb-
HOI cTopoHbl Tipu Jokanuzauuu [IBP B obmactu cpemHero
MO3ra U 4epHOi CcyOCTaHIMK, HAOMIOAANCS YACTUYHBIN OTBET
Ha sieoziomty. [To JaHHBIM MO3UTPOHHO-3MUCCUOHHOM TOMO-
rpaduu oTMevanoch IBYCTOPOHHEE CHIDKEHME 3axBaTa noda-
MuHa B cTpuatyme [20]. B KTMHUYECKUX CIyyasix, OMUCaHHBIX
B. Yilmaz u coast. (2014) u M. Fernandez u coast. (2016),
OTMeyeHa ABYCTOpPOoHHSS jokanusanus [1BP ¢ mpossrenu-
eM B BHII¢ aCHMMETPUIHOIO MAPKUHCOHMIECKOTO CHHIPOMA.
HecMmotpst Ha nBycTOpoHHEe CHIDKEHHME 3axBata AodamMuHa U
XOPOIINIT OTBET Ha JIEBOJOITY, aBTOPHI HE MCKITIOUAIIM BEPOSIT-
HOCTh BTOPMYHOTO TapKuHcoHM3Ma Beaenctsue [1BP [21, 23].

L.V. Laitinen u coasr. (2000) mpu aHamm3e 40 IMMAIMEHTOB ¢
BII, KoTopbIM MIaHMPOBAIACh MATUIOTOMUS, BBISIBUIM, YTO
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MALMEHTHl ¢ MPEUMYIIECTBEHHO MPAaBOCTOPOHHEN CUMITOMA-
TUKOW MMeau Ooubliee yucao paciupeHHbX [1BP Gombimx
pa3mepoB B 0o0sacTv OJI€HOrO 1Iapa CIpaBa, a MalMEHThI C
MPEUMYILECTBEHHO JIEBOCTOPOHHEN CUMIITOMATUKOM — CJieBa.
boina Takxe obHapyxkeHa oOpatHas cutyauusi ¢ [IBP B 00-
JIACTU CKOPJIYTIBI: UX 0KAa3aJa0Ch OOJIblIe ¢ KOHTpIaTepaJbHON
CTOPOHBI, OMHAKO CTATUCTUYECKU 3HAYMMAsl pa3HUIIA O0OHAPY-
’KeHa TOJIbKO /ISl TALMEHTOB ¢ MPEUMYILECTBEHHO MPaBOCTO-
POHHUMM CUMITOMaMU U pa3Hulel B uncie u pazmepax [IBP
B IIpaBOM U JIeBOM OnemHbIX mapax [23]. Ha natepanuzaiuio
CUMIITOMOB B CTOPOHY, KOHTpJatepaibHyto [1BP B ckopayne,
YKa3bIBaJIU U TPU HaOM0AeHMsI anueHToB ¢ bIT, mpencrasnen-
Hoie T.A. Mestre u coaBr. (2014) [2].

Uro kacaetcst BaustHus paciupeHHbIX [1BP Ha ncxonsr xupyp-
TUYECKOTO JIEYeHHUs], TO B cepur HabmoaeHuit L.V. Laitinen u
coaBT. (2000) pe3ymbsTaThl MOAPOOHO HE 00CYXIATNCH, OMHAKO
ABTOPBI TIMIIYT, YTO y 85% TaIMeHTOB ObLT XOPOLINI pe3yIbTaT
nanoromun, y 10% — ymepenusiid 1y 5% — mioxoit. [lpu
9TOM KOPPEJIALUY MEXIY PE3YJIBTaTOM NaJUIMAOTOMUHM, JOKA-
muzanueit u pazmepamu [1BP He oTMeuanoch, Kak U OCIOX-
HeHuil xupyprudeckoro jedeHus [23]. J.M. Desaloms ¢ coaBT.
(1998), uzyyasiiyie BIUSHYE AeT€HEPATUBHON U UIIEMUYECKO
sHIe(aNonaTH Ha pPe3y/bTaThl MAUTMIOTOMUM, TIPUILTA K
BBIBOAY, UTO Y MALIMEHTOB ¢ MHOXECTBEHHBIMYU KPUOIIOpaMU
B 0a3aJIbHBIX TAHIJIMSIX PE3YJIBTAaTHl MAJUTMAOTOMUM OKa3alliCh
Xy2Xe, YeM y MallMeHTOB C YMEPEHHO! KOPTUKAIbHOI aTpoduei,
BCHTPUKYJIOMETATNEH WM TIePUBEHTPUKYIIPHBIMU OYaTraMu.
K Tomy Xe y TakMX MaIMeHTOoB Yalie BCTpeYanuch TpaH3UTOP-
Hble U3MEHEHUs Ncuxuueckoro craryca [24]. L.V. Laitinen u
coasr. (2000), ccrmasch Ha 3Ty CTAaThIO, BBICKA3BIBAIOT THITO-
Te3y, YTO MPUUMHOM TAKOTO YXyAlIEHUs Obla pacyeTHas 1iejb
namgotomun. J.M. Desaloms ¥ coaBT. MCMONB30BATM HaM-
Oosee MeIMaIbHbIC OTHE/bI 3a1HE-BEHTPAIBHOTO MaLTUAyMa,
B T0 BpeMs Kak L.V. Laitinen 1 coaBT. MpOBOAWIN MaJUTUIOTO-
MHUIO B JOpCONIATepPaNbHBIX OTAeIaxX OJ1emHoro mapa [23].

[pu muddepeHIaTbHO-TUATHOCTUIECKOM TTOMCKE TIPH BHI-
SIBIEHUM KUCTO3HBIX obOpa3zoBaHuii Ha MPT paccmartpuBaiot
JIAKyHApHBIA MH(GAPKT, KPUIITOKOKKO3, MYKOITOJIMCAXapyIo3,
HEMPOANUTENUATBHBIE, APAXHOUAAIBHBIE U SMUIEPMOUIHBIE
KMCTHI, HeitporucTuiepkos [1]. [IBP oTinyaeT ux u3ouHTEeH-
CHBHOCTH JIMKBOPY BO BCEX IOCNIEIOBATEIBbHOCTSIX, BKIIIOYAsI
DWI, orcyrcTBMe M3MeHEHUS MHTeHCMBHOCTH MP-curHana
OT OKpY:XKalollei MapeHXMMBI MO3Ta, a TaKKe TUITMYHAS JIO-
KaJu3alys Mo XOay MEJKHUX MEeHeTPUpPYIOIIMX apTepuit. B 1o
3Ke BpeMsI TIEpEeUNCICHHBIMIA XapaKTepUCTUKAMU 00IagaT 1
HeliposnuTenuanbHbie KUCThL. Tak, N.S. Heran u coasr. (2003)
OMucald JBa cjyyasl BO3HMKHOBEHMsI ABUTATEJIbHBIX Hapy-
HICHWI y TAIMEHTOB C HEMPOSNUTENUATbHBIMA KUCTAMHU B
obacTi Oa3anbHBIX raHIIMEB. B mepBoM ciydae y 27-neTHei
SKEHIIMHBI ¢ TIPOrpeccupylolieii cnabocTbio, TpeMopoM, Oa-
JIM3MOM U XOPEaTeTO30M B TIPaBOii pyKe BhIsSIBICHA KUCTa (3 cM
B IMaMeTpe) B 00JacTH YyeueBrLIeo0pa3Horo spa cieba. Kucra
0OBLTa CTepeOTaKCHIECKH IyHKTHPOBaHa. [1o xummdeckomy co-
CTaBY XMAKOCTb He OTIMYAIach OT JIUKBOPA, MPU LIUTOJOTUYE-
CKOM HCCJIeIOBaHUU ObLTU 0OHAPYKEeHbI J0OPOKaYeCTBEHHbBIE
MUTMEHTUPOBaHHbIC 3Be3MyaThle KIeTKM. Bo BTOpoMm ciy-
qae y 56-JeTHell XXeHIIMHBI IPUYMHOM TpeMopa, HapyIIeHUs
(byHKIIMM JIMIIEBOTO HEPBa, TUILIONMK M HAPYIICHUS TIOXOIKHI
SIBUJIOCh HAJIMYKME KPYMHON KUCTBI B 00JaCTH MPaBOit HOXKHU
Moa3ra. [icTosornyeckoe uccienoBaHue NOATBEPAUIO HATUIUE
HelipoanuTenuanbHoi KucTel [25]. Takke B auTeparype Onu-
CaHBI HEWPOSMUTETNATbHBIE KACTHl B TAlaMyce, KIMHIIECKI
TIPOSIBIISIOIINECS] PA3IMYHBIMK TBUTATEIBHBIMU HAPYIICHMS-
MM, B TIEpBYI0 0uepeb TpeMopoM [26, 27].
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HeitposnuTenuanbHble KUCTH OOBIYHO BCTPEYAIOTCS MO CPef-
Hell JIMHKU, CBSI3aHBI C KENYI0YKOBOM CUCTEMOM WK cy0apax-
HOMIANbHBIMK LIeNsIMU. TeM He MeHee B HEKOTOPBIX CIydasx
npoBecT B depeHIInaTbHbINA IUarHO3 MEXITY PaCLIMPEHHbI-
mu T[1BP 1 HeliposnuTeIMaNbHbIMU KUCTAMHU, OIUPAsICh TOJIb-
KO Ha HeipoBM3yaIn3alMOHHbIC XapaKTePUCTUKHU, Oe3 TMCTO-
JIOTMYECKOTO MCCNEI0BAHMSI, HEBO3MOXHO.

KpoMme KucTo3HbIX HOBOOOPa30BaHMiA KpUOIIOPHI MOTYT UMETh
CXOIHBIC HEMPOBU3YaIN3aIIMOHHbIC XapaKTePUCTHKY C MH(EK-
LIMOHHBIMU KUCTaMM. B mocTaHOBKE TMpaBUIBHOTO AMArHo3a
nomoraer MP-cnekrpockonusi. B Kuctax MH(EKLHOHHOTO
TIPOMCXOXIECHNUS M3MCHEHBI YPOBHH JIaKTaTa, alleTarta, CyKIIM-
HaTa ¥ aMMHOKUCIIOT. B KMCTO3HBIX HOBOOOPa30BaHUSIX ObIBA-
eT CHIDKEH ypoBeHb N-alleTuiacmaprara 1 yBeJINIeH YPOBEHb
xonuHa. Pacimmpennsie [1BP mpu M P-criektpockonuu feMoH-
CTPUPYIOT OJIM3KWE K HOPMaJbHOU MO3TOBOM TKaHU XapaKTe-
PUCTUKH, XOTSI BCTPEUYAIOTCSl HAOMIONCHUS C TIOBBIIICHHBIM
ypOBHEM JiakTara [6].

MoXHO MNpeanooXuTh, YTO OYard B Tajamyce, Hapy:KHOM
0JeMHOM 1ape, CKOpJyIe, XBOCTaTOM SApe U YEpHOU Cyo-
CTaHIIMU MOTYT BBI3BIBATh Pa3BUTHE TeMUMIAPKUHCOHMU3MA Ha
KOHTpJaTepajibHoil ctopoHe. B To ke Bpemsi ouaru B STN u
BHYTPEHHEM CerMeHTe OsieqHoro mapa y nauueHtos ¢ BIT Te-
OPETHYECKU JOMXKHBI 00JeryaTh MposIBICHUS MapKMHCOHUYE-
CKOTO CMHIpOMa Ha KOHTpJaTepaibHOi cTtopoHe. OnHaKo Te-
PEUMCICHHBIE BBIIIE TPUMEPHI YKAa3hIBAIOT Ha JaTepaln3aluio
CUMIITOMOB KaK B KOHTpJIaTepajibHYIO, TaK U B UTICUJIaTePab-
HYIO CTOPOHY IIPY BO3HMKHOBEHUM MapKUHCOHMIECKOTO CHH-
napoma. B To xe Bpems y mauueHtoB ¢ BIT u paciimpeHHbIMU
[1BP natepanu3auusi MpOUCXOQUT COMIACHO MPEACTABIEHHON
TUIIOTE3e: B KOHTPJIATePalbHYI0 CTOPOHY — TIPU JIOKAIM3aLUK
B CKOpJIyTie U B UIMCUIATEPATIbHYIO CTOPOHY — TIPU JIOKAIM3a-
UK B OeHOM Imape. TeM He MeHee B TIPEACTaBICHHOM HaMU
KIMHUYECKOM CJIyyae TPUCYTCTBYET 4YeTKasl Jarepaau3alus
CHMIITOMOB B KOHTpnartepanbHyto odaraM B STN u OnemHoM
1I1ape CTOPOHY.

WHTepecHble 1aHHBIE MBI TTOJYIMIN TIPH aHATKM3E HEHPOHHOM
aktuBHocTU STN nauuentku I1. TTatonornyeckast akTHBHOCTb
STN y 6onbHbIX BIT Hapsay ¢ yBenmyeHMEM 4acTOTHI pa3psi-
JIOB MPOSIBISIETCS] B TpaHC(HOPMALIMM TOHMYECKOTO MaTTepHa B
MAYeyHBIl pUTMUYECKUI MATTepH akTUBHOCTH [28, 29]. Hau-
0oJiee BaxkHast 0COOEHHOCTb — 3TO HEOMHOPOIHOCTh pacIpese-
JIEHMS Pa3IMYHbIX MATTEPHOB aKTUBHOCTU BIOJb TPAEKTOPUU
MPOABMXEHUS MUKPO3/IeKTpoaa. ToHM4Yeckue HefpoHbl pac-
M0J1araloTCcsl MPeMMYILECTBEHHO B BEHTPAJbHON YacTH sapa.
[Tpm 3TOM IMOKa3aTeNu TMAYeYHBIX HEMPOHOB, KOTOPHIE pac-
npeneieHbl MpakTHuecku paBHOMepHO B Tojme STN, mo Mepe
MpUOIMKEHUS] K BEHTPAIbHOM TpaHUIIe SIIpa CTAHOBITCS OJn-
K€ K 3HaYECHUSIM MTapaMeTpoB, XapaKTePHBIM IJIs1 TOHUYECKUX
HelipoHoB. TakuM 00pa3oM, OMYJISMOHHAS aKTUBHOCTh Heli-
poHOB popconaTtepanbHoii yacT STN Xapakrepu3syeTcs 6071b-
11ei MaYeuyHOCThIO, a AKTUBHOCTh BEHTPOMEANAIbHOM YacTh —
MIPEMMYIIECTBCHHO TOHNIECKOM aKTUBHOCTBIO [30].

Pacripenenenue mauyeyHbIX ¥ TOHMYECKUX HEHPOHOB, MX JIO-
KaJu3alus y MCCAEAYeMON MallMEHTKM MUMENU Psia 0cOOeH-
HocTeil. B neBom («kprbpo3rom») STN Goubinast yacts (64%)
HEepOHOB MMeJIa TTaYeYHBIN MATTepH aKTUBHOCTH KaK B JOp-
CaJIbHBIX, TaK M B BeHTpaibHbIX otaenax STN. Ilpu sTom ak-
THUBHOCTh TOHMYECKUX HEMPOHOB HAOMOMAIACh TOIBKO B BEH-
TpaJbHOI MOJIOBMHE siapa. B oTimuue ot 3T0r0, aKTMBHOCTD
npaBoro STN Obuta mpeacTaBieHa HelipoHaMKU 00OMX THUITOB
MIPUMEPHO B OAMHAKOBOI mponopuuu. [laueuyHbie HEHPOHBI
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npaBoro STN HaxomwIuch TOJMbKO B JOPCATbHBIX OTIENax
siIpa, a aKTUBHOCTh TOHMYECKUX HEPOHOB ObLIa pacmpeesne-
Ha TI0 SIIPY paBHOMEPHO.

Enie onHoi 0cOOEHHOCTBIO OBUTO pacrpeneieHue HelipOHOB,
pearupylomux Ha IBUraTeIbHbIe TECTHL. B oTMume ot mpaBoro
STN, rae Bce MOTOpHBIE KJIETKH HAOIIOAANNCh B TOPCATbHBIX
oT/esaX, MOTOPHBIE HeWpOHBI JieBoro (kprubpo3Horo) STN Bbi-
SIBJISUTUCH TAKXE B BEHTPAIBHBIX OTAENAX SiIpa. YBEeIUUCHUE
AKTMBHOCTM MayeyHbIX HelipoHoB B seBoM STN, pacmosno-
KEHME WX TI0 BCEMY SIIPY BEHTPAIBHO M JIOPCATBHO, a TaKXKe
npeodsafaHue MOTOPHBIX HEPOHOB, BEPOSITHO, MOXET CBU-
JIETEIbCTBOBATh O KOMIIEHCATOPHBIX MU3MEHEHUSX B KPUOPO3-
HoMm STN. Takum o06pasom, pacimpenue [1BP oxasbiBano He
necTpykTuBHOe jeiictBue Ha STN, a HarmpoTHB, MOIJIO KOM-
TIEHCATOPHO YBEIMYMBATH €T0 AKTUBHOCTb, YTO, CKOPEE BCETO,
MPUBEJIO K JaTepai3allii CUMIITOMOB B IPOTUBOIMOIOXHYIO
CTODOHY.

CpaBHMBasE pe3y/IbTaThl CTUMYJISIINN KPUOPO3HOTO M HOPMaJTb-
Horo STN y Harreil TaleHTKA, MBI MOXKeM OTMETUTb, YTO CTH-
myJsuust kpubposHoro STN okaszanach 6onee 3pHeKTUBHOM.
B OFF-mepuone TsoKeCTh THITOKWHE3WH CIIPaBa YMEHBIIIIACH
Ha 12 GannoB, cieBa — Ha 2 Oamna. HecMoTpst Ha TO 4TO 3TO
CpaBHEHME YCIOBHO (3(QeKT MOXET 3aBUCETh OT JIOKAIN3a-
LUK 3IEKTPOIa, 3HAUUTEIBHON JaTepaln3allii IBUTaTeIbHBIX
HapylIeHWid y TIAIIMEHTKX), Mbl MOXEM IpeAroiararh, 4to
koMmmpumupoBaHHoe T1BP xpubposnoe simpo mpuobpesno no-
TOJIHUTEJIbHYIO HEMPOHHYIO aKTUBHOCTh, CTaBIIYIO MPUYMHON
JTOMUHUPOBAHUS B KIMHUYECKON KapTuHe cummTomoB bIT Ha
KOHTpJIaTepPalbHOM CTOPOHE. DTO YCJIOBHO IMOATBEPXKIACTCS
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